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ABSTRACT
Organizational problem formulation constitutes an important early step in organizational
processes, including strategic decision making and innovation. Although existing research on
organizational problem formulation strongly focuses on intra-organizational settings,
organizational problem formulation may extend beyond the boundaries of a single organization.
This is the case when organizational problem formulation involves external service providers and
may lead to a substantial impact on the emergence, direction, and outcome of organizational
problem formulation. This dissertation investigates organizational problem-formulation processes
in which external service providers are involved in two distinct empirical contexts: innovation
contests conducted through innovation intermediaries and dialogues in professional–client
relationships. The three essays in this dissertation present a theoretical framework of problem
formulation for innovation contests, which are conducted through innovation intermediaries,
explain problem formulation as a managerial challenge in client-innovation intermediary
relationships, and provide a theoretical framework of how professionals influence their clients’
problem-formulation processes through “proactive diagnosis” of client problems. These findings
contribute to specific streams of research in open innovation and professional services marketing.
In addition, the findings advance research on organizational problem formulation in general by
presenting empirically grounded theorizing on how external service providers influence
organizational problem formulation. Based on these contributions, the dissertation provides
managerial recommendations and outlines avenues for further research on organizational problem
formulation.
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ZUSAMMENFASSUNG
Die Formulierung organisationaler Probleme ist eine wichtige frühe Phase in einer Reihe von
organisationalen Prozessen wie beispielweise dem Treffen strategischer Entscheidungen oder der
Entwicklung von Innovationen. Die bestehende Forschung zur Formulierung organisationaler
Probleme konzentriert sich stark auf intra-organisationale Kontexte. Die Formulierung
organisationaler Probleme kann sich jedoch auch über die Grenzen einer einzelnen Organisation
erstrecken. Dies ist der Fall, wenn externe Dienstleister an der Formulierung organisationaler
Probleme teilnehmen und möglicherweise starken Einfluss auf den Ursprung, die Richtung und
das Ergebnis der Formulierung organisationaler Probleme ausüben. Diese Dissertation untersucht
organisationale Problemformulierungsprozesse, in welche externe Dienstleister involviert sind, in
zwei verschiedenen empirischen Kontexten: Problemformulierung für Innovationswettbewerbe,
die über Innovationsintermediäre durchgeführt werden, und Dialoge in Beziehungen von
Mitarbeitern von Professional Service Firms (PSFs) und Klienten. Die drei Essays in dieser
Dissertation beinhalten einen theoretischen Rahmen für die Formulierung von Problemen für
Innovationswettbewerbe, die über Innovationsintermediäre durchgeführt werden, eine theoretisch
fundierte Erklärung, warum Problemformulierung eine grosse Management-Herausforderung in
Klienten-Innovationsintermediär-Beziehungenen darstellt, und einen theoretischen Rahmen, wie
PSF-Mitarbeiter die Formulierung organisationaler Probleme bei Klienten durch „proaktive
Diagnose“ von Klientenproblemen beeinflussen. Diese Forschungsergebnisse leisten einen
Beitrag zur Literatur über offene Innovationsprozesse und das Marketing von Professional
Services. Zugleich tragen diese Forschungsergebnisse zur Literatur über die Formulierung
organisationaler Probleme bei, da sie empirisch fundierte Theorieentwicklung zum Einfluss
externer Dienstleister auf die Formulierung organisationaler Probleme beinhalten. Basierend auf
den Forschungsergebnissen werden in der Dissertation Möglichkeiten für weitere Forschung zur
Formulierung organisationaler Probleme vorgeschlagen und Empfehlungen für Praktiker
ausgesprochen.
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1 INTRODUCTION
The concept of an “organizational problem” plays an important role in different streams of the
management literature. The Carnegie tradition in organization theory, for example, conceives of
organizations as social devices that solve problems through routines (Cyert & March, 1963; Gavetti,
Levinthal, & Ocasio, 2007). Strategy scholars argue that strategic problems constitute an important
starting point for managerial decision making (Dutton & Jackson, 1987; Mintzberg, Raisinghani, &
Theoret, 1976; Nutt, 1984). Many innovation scholars have conducted empirical studies that describe
how research-and-development (R&D) work is driven by technical problems and aims to solve these
problems (Hargadon & Bechky, 2006; Knorr Cetina, 1981; Pisano, 1996; von Hippel & Tyre, 1995).
All these literature streams contend that organizations face problems and that many organizational
activities, including individual employees’ work, team processes, and organization-level routines, help
solve these problems.

1.1 ORGANIZATIONAL PROBLEM FORMULATION
Owing to different epistemological assumptions and methodological preferences, the definition of
“problem” varies across literature streams (Landry, 1995). However, most scholars agree that a
problematic situation involves the following aspects (Landry, 1995; Smith, 1988, 1989a): a status quo
that in some way is judged to be negative or deficient by an individual or a group; a first judgment that
something can be done, though with difficulty, about the situation; and uncertainty about the required
actions to render the status quo more favorable. In real-world organizational contexts, problems are
rarely “given” to the individuals, teams, or organizational units in charge of problem solving because
they can typically interpret, label, define, make sense of, or frame problems in multiple ways,
depending on, for example, available problem-related information (e.g., Julian & Ofori-Dankwa,
2008; Kiesler & Sproull, 1982; Lyles & Mitroff, 1980; Mintzberg, et al., 1976; Moldoveanu, 2009;
Nutt, 1984; Rudolph, Morrison, & Carroll, 2009). Organizational problem solving therefore often
involves problem-formulation activities. In line with existing research (e.g., Baer, Dirks, & Nickerson,
2008; Cowan, 1986; Lyles & Mitroff, 1980; Smith, 1989a), organizational problem formulation can be
defined as all activities and processes that lead to the development of a problem formulation that is
sufficiently specific to guide the search for solutions. Activities and processes in organizational
problem formulation include recognizing initial problem symptoms, gathering information, and
diagnosing the problem (e.g., Cowan, 1986; Cronin & Weingart, 2007; Pounds, 1969; Smith, 1988,
1989a, 1989b).
Numerous scholars argue that problem-formulation activities have a powerful impact on problem
solving because the problem formulation frames the search for solutions. For example, labeling a
strategic problem as a threat or opportunity often creates momentum for change and affects subsequent
organizational actions (Dutton & Duncan, 1987; Dutton & Jackson, 1987; Julian & Ofori-Dankwa,
2008). The problem formulation tactics managers employ during organizational decision making
strongly influence the decision’s adoption and merit (Nutt, 1993). Adopting too narrow or otherwise
inappropriate problem formulations may even result in solving the “wrong” problems (Mitroff &
Featheringham, 1974). These arguments and empirical findings may neatly be summarized in Albert
Einstein’s maxim: “The formulation of a problem is often more essential than its solution, which may
be merely a matter of mathematical or experimental skill” (Einstein & Infeld, 1938, p. 92).
Despite the importance of problem formulation, the literature on organizational problem formulation
suffers from two important limitations. First, relatively little research attention has been devoted to
describing and explaining how organizations formulate problems. While much research argues that a
problem formulation, when developed, frames the search for solutions, comparatively little theory or
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empirical evidence exists on how organizations develop a problem formulation in the first place. In
their pioneering study, Lyles and Mitroff (1980, p. 102) argued that “[f]ew attempts have been made
to study the critical first stages of problem solving, that is, the process by which alternative views or
definitions of a problem are generated and selected for further consideration in arriving at a
formulation of the problem.” Despite some progress in research on organizational problem
formulation, the lack of empirically and theoretically grounded research in this area remains. Baer et
al. (2008, p. 3) thus agree that Lyles and Mitroff’s (1980) diagnosis that “most efforts have been
directed toward identifying and describing optimal methods for solving already well-defined problems
and that little is known about how problems are formulated in the first place appears to be as true
today as it was almost three decades ago.”
Second, existing research on organizational problem formulation is limited to intra-organizational
settings in which only a few organizational members—who are usually known to one another—
formulate organizational problems. For example, the strategic management literature devises several
structured group approaches, such as the planning and design approach (Nadler, 1981), devil’s
advocate (Schwenk & Cosier, 1980), assumptional analysis (Bronn, 1998; Mason & Mitroff, 1981;
Mitroff, Emshoff, & Kilmann, 1979; Mitroff & Mason, 1980; Mitroff, Mason, & Barabba, 1982), or
the structured-argument approach (Niederman & DeSanctis, 1995), in which small top management
teams formulate strategic problems systematically. In current knowledge-based innovation research,
several researchers have studied how small teams of organizational members formulate problems as
part of the overall innovation process. For example, Bechky (2003) shows how production workers
physically demonstrate problems to production engineers to develop a common problem formulation.
Carlile (2002) describes how a technical drawing aids a production engineer in conveying his
formulation of a problem when introducing a new product to design engineers. Brown and Duguid
(1991) analyze how consultation with close colleagues who engage in the same kind of work enables
copier repair technicians to solve problems with copy machines based on an effective problem
formulation.

1.2 INVOLVING EXTERNAL SERVICE PROVIDERS IN ORGANIZATIONAL
PROBLEM FORMULATION
Although existing research on organizational problem formulation strongly focuses on intraorganizational settings, organizational problem formulation may extend beyond the boundaries of a
single organization. When organizational problem formulation involves external service providers,
such as auditors, lawyers, management consultants, tax specialists, technical advisers, or external
research laboratories, problems are formulated “on the boundary” between two organizations. The
involvement of such external service providers may have a substantial impact on the emergence,
direction, and outcome of organizational problem formulation. For example, auditors or consultants
may initiate organizational problem formulation when they draw the attention of managers in a client
organization to an important but not yet recognized organizational problem (see Beverland, Farrelly,
& Woodhatch, 2007; Maister, 1993). External service providers may also alter the direction of
organizational problem formulation by contributing their own knowledge sets, capabilities, resources,
personal relationships, and interests to the process (see Bettencourt, Ostrom, Brown, & Roundtree,
2002; Gadrey & Gallouj, 1998; Grönroos, 2011; Gummesson, 2008a; Heinonen, et al., 2010). For
example, external technical consultants may draw on their specific knowledge and expertise to drive
the formulation process of a technical, innovation-related problem in a specific direction. Such
involvement may also substantially alter the outcome of organizational problem formulation, as the
organization might have arrived at a different problem formulation using internal knowledge and
expertise. In summary, although external service providers may significantly influence organizational
problem formulation, the literature has yet to provide detailed, empirically grounded studies of
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organizational problem-formulation processes involving such providers. This dissertation aims to
contribute to this research gap by investigating organizational problem formulation with the
involvement of external service providers in two distinct empirical contexts.
The first empirical context involves problem formulation in organizations that employ innovation
intermediaries to leverage innovation contests in solving technical, innovation-related problems. In an
innovation contest, a firm (the seeker) “broadcasts” (Jeppesen & Lakhani, 2010) a written problem
statement to self-selecting external agents (the problem solvers) and proposes a fixed monetary reward
for solutions meeting pre-specified criteria (Che & Gale, 2003; Schottner, 2008; Taylor, 1995;
Terwiesch & Xu, 2008). Seekers often use innovation intermediaries, a particular type of external
service provider, to conduct innovation contests (Jeppesen & Lakhani, 2010; Verona, Prandelli, &
Sawhney, 2006). Innovation intermediaries provide various services, such as developing a network of
external problem solvers and consulting on formulating technical, innovation-related problems for
innovation contests. The latter service is a key component of the innovation intermediary’s value
proposition (see Lakhani, 2006). Innovation contests can be a particularly effective problem-solving
mechanism because they shift the cost of unsuccessful solutions to external solvers, potentially
decrease the time to a solution by engaging a large pool of external solvers, and often generate more
diverse solutions than could be generated internally by stimulating problem solvers with
heterogeneous knowledge sets (Boudreau, Lacetera, & Lakhani, 2011; Che & Gale, 2003; Fullerton &
McAfee, 1999; Green & Stokey, 1983; Jeppesen & Lakhani, 2010; Maurer & Scotchmer, 2004;
Schottner, 2008; Taylor, 1995; Terwiesch & Xu, 2008).
When leveraging innovation contests for problem solving, seekers need to address two important
implications for organizational problem formulation: First, the seeker’s problem-solving process is
split into problem formulation by the seeker firm and problem solving by external solvers. The
seeker’s problem-formulation process needs to generate problem statements indicating what problems
the seeker wants solved (i.e., written descriptions of the problems and criteria for the desired solutions;
(Lakhani, Jeppesen, Lohse, & Panetta, 2007; Terwiesch & Xu, 2008). These problem statements are
the “sine qua non” (Jeppesen & Lakhani, 2010, p. 1018) of innovation contests because problem
solvers rely on them when developing solutions. Second, the seeker’s problem-formulation process
now involves the innovation intermediary as an external service provider. The seeker consequently
needs to devise organizational structures, activities, processes, and roles to involve innovation
intermediary staff in organizational problem formulation. Innovation contests conducted through
innovation intermediaries represent a particularly important context to study organizational problem
formulation with the involvement of external service providers because (a) innovation contests
exacerbate the importance of problem formulations and (b) problem formulation becomes a distinct,
empirically traceable phase in the organizational innovation process in which external service
providers are intimately involved.
The second empirical context involves professionals, such as auditors, lawyers, or consultants, who
attempt to influence the organizational problem-formulation processes in client organizations during
their client dialogues. A “client dialogue” is an interactive process of reasoning about the client
organization’s problems and the professional’s problem-solving capabilities in which professional and
client managers co-create new knowledge (Ballantyne, 2004; Grönroos, 2004). Client dialogues play a
particularly important role in professional services because professionals and client managers can only
solve complex and contextually embedded client problems through intense knowledge sharing and
cooperation (see Bettencourt, et al., 2002; Ennew & Binks, 1999; Gadrey & Gallouj, 1998;
Gummesson, 1978). If the client dialogue covers important client problems, professionals and client
managers co-create problem-related knowledge that improves their collaboration (Ballantyne &
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Varey, 2006). Client dialogues are important occasions for professionals to influence their clients’
problem-formulation processes because they can draw client managers’ attention to new problems and
determine what problem-related information client managers have available. Client dialogues thus
constitute a second important empirical context to study organizational problem formulation with the
involvement of external service providers.

1.3 OVERVIEW OF THE ESSAYS IN THIS DISSERTATION
This dissertation consists of three essays that investigate organizational problem formulation in two
distinct empirical contexts: (a) problem formulation for innovation contests with the services of an
innovation intermediary and (b) organizational problem formulation in professional–client dialogues.
By studying organizational problem formulation in these two empirical contexts, these essays reveal a
facet of organizational problem formulation that existing research has not yet addressed. In the
following paragraphs, the focus and main results of each essay are briefly summarized to foreshadow
the content of this dissertation.
As the reader will note, the research gaps that each essay intends to close are not formulated in terms
of gaps in the broader literature on organizational problem formulation. As is shown in greater detail
in the literature review in chapter 2 of this thesis, organizational problem formulation has been studied
in different management sub-disciplines, including organization theory, strategic management, and
innovation management. These sub-disciplines do not form a homogeneous research stream in which a
specific research gap could be identified. Therefore, this dissertation aims to identify well-delineated
research gaps in individual research streams, such as open innovation and professional services
marketing. That is, the essays primarily intend to close these research gaps, and thus make a
contribution, in the areas of open innovation and professional service marketing. However, by
addressing these specific research gaps, the three essays also have implications for the broader
literature on organizational problem formulation with the involvement of external service providers, as
the following paragraphs and the full essays in chapter 3 show.
The first essay investigates how organizations formulate problems when conducting innovation
contests through innovation intermediaries to solve technical, innovation-related problems. This essay
is based on a multiple exploratory case study of six firms and one innovation intermediary. The study
inductively develops a theoretical framework—comprising three generative process elements
(“problem generation,” “problem separation,” and “problem publication”) and four organizational
roles (“developer,” “adviser,” “coordinator,” and “sponsor”)—that explains how organizations, with
the help of an innovation intermediary, formulate problems for innovation contests. The findings
contribute to current research on innovation contests and the organizational implications of open
innovation. The first essay also makes a contribution to the organizational problem formulation
literature by theorizing about problem formulation when it becomes a distinct phase in the innovation
process that precedes external problem-solving activities and involves an innovation intermediary as
an external service provider.
The second essay investigates problem formulation as a managerial challenge when innovating
companies collaborate with innovation intermediaries to solve technical, innovation-related problems
through innovation contests. The second essay reports on a multiple exploratory case study that
investigates managerial challenges in seven chemical companies working with the same innovation
intermediary. Three recurring challenges were identified in all companies: (a) enlisting internal
scientists to work with the innovation intermediary, (b) selecting the right problems, and (c)
formulating problems to enable novel solutions. Building on the knowledge management literature, I
explain how these challenges arise from scientists' different work practices in internal versus external
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R&D problem solving, and I identify and discuss several remedies to these challenges. These findings
contribute to both the open innovation and innovation intermediation literature.
Though topically related, the first and second essays differ markedly. The second essay addresses
problem formulation as a managerial challenge when companies collaborate with innovation
intermediaries and mainly makes a contribution by identifying and explaining this challenge. In
contrast, the first essay conceives problem formulation as an organizational process spanning the
organizational boundary to the innovation intermediary and identifies the major elements of and
organizational roles in this process. With respect to the organizational problem formulation literature,
the second essay makes a contribution by (a) identifying problem formulation as a specific managerial
challenge when organizations collaborate with innovation intermediaries to conduct innovation
contests, (b) providing a conceptual explanation of how this challenge arises by enfolding existing
theory, and (c) making first recommendations how managers can tackle the challenge of problem
formulation in this specific context.
The third essay investigates how professionals sustain client dialogue by proactively introducing
additional client problems to the dialogue. Using data from both a “Big Four” accounting firm and 11
of its client companies collected during a three-year exploratory research project, the essay inductively
theorizes that professionals sustain client dialogue through proactive diagnosis of client problems.
Proactive diagnosis consists of professionals’ strategies to seek information about and influence client
managers’ problem formulations. The essay further reveals a trade-off between seeking information
about and influencing client managers’ problem formulations during proactive diagnosis and explains
how professionals resolve this trade-off. It also describes important enablers and constraints of
proactive diagnosis as well as major client concerns that professionals need to address to successfully
sustain client dialogue. The third essay contributes to current research on client dialogue and
relationship marketing of professional services. In addition, this essay makes a contribution to the
organizational problem formulation literature by theorizing how professionals influence the problemformulation process in client organizations during attempts to sustain client dialogue.
In summary, the first two essays involve the formulation of technical, innovation-related problems
when an innovating organization wants to submit these problems to an innovation contest conducted in
collaboration with an innovation intermediary. The third essay addresses how professionals
proactively influence client managers’ problem-formulation processes within an ongoing client
dialogue.

1.4 STRUCTURE OF THIS DISSERTATION
This dissertation is structured as follows: Chapter 2 reviews the literature on organizational problem
formulation in organization theory, strategic management, and innovation. Because this literature is
highly diverse, the review does not attempt to be comprehensive. Rather, I attempt to review major
works on organizational problem formulation within these three bodies of literature to identify
research gaps with respect to the involvement of external service providers and the two empirical
contexts on which this dissertation focuses. Chapter 3 presents the three essays on organizational
problem formulation. Each of these essays addresses a specific gap in a narrower research stream,
such as open innovation or professional services marketing, and also advances the understanding of
organizational problem formulation in general. Chapter 4 summarizes, highlights, and discusses the
contributions of these three essays to existing research and managerial practice. In addition,
opportunities for further research are identified before the conclusions of this dissertation are
delineated.
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2 LITERATURE REVIEW: ORGANIZATIONAL PROBLEM
FORMULATION
Problem formulation is a topic with which authors in numerous scientific disciplines and literature
streams have dealt. This dissertation focuses on organizational problem formulation, that is, how
members of an organization formulate problems that are significant to the organization (Lyles &
Mitroff, 1980). For reasons of topical coherence and space constraints, the following literature review
concentrates on organizational problem formulation in the management literature rather than the
broader topic of problem formulation in general. In the management literature, three fields have
focused particularly intensely on organizational problem formulation: organization theory, strategic
management, and innovation management. This chapter reviews each of these three literature streams
separately.1 Even within the confines of organization theory, strategic management, and innovation
management, the literature on organizational problem formulation is vast. To avoid an unnecessary
lengthy and unstructured review, the literature review requires a specific focus, which is the
involvement of external service providers in organizational problem formulation. Therefore, the
guiding question for the literature review in this chapter is, What is known about organizational
problem formulation with the involvement of external service providers?
The literature review is structured as follows: In chapters 2.1, 2.2, and 2.3, I describe major
approaches to and empirical findings about organizational problem formulation in organization theory,
strategic management, and innovation management. The purpose of these three chapters is primarily
descriptive; these chapters intend to provide the reader with an overview of how these three research
streams conceive organizational problem formulation and the involvement of external service
providers. In chapter 2.4, I then describe the two empirical contexts of this dissertation and explain
gaps that existing research has left in the understanding of organizational problem formulation with
the involvement of external service providers.

2.1 PROBLEM FORMULATION IN ORGANIZATION THEORY
Organization theorists have long been interested in organizational problems, organizational problem
formulation, and organizational problem solving. This section reviews two streams of literature that
have focused on these topics: the early behavioral theory of the firm (e.g., Cyert & March, 1963;
March & Simon, 1993 [1958]; Simon, 1997 [1947]) and the more recent problem-solving perspective
on organizations (e.g., Nickerson, Silverman, & Zenger, 2007; Nickerson & Zenger, 2004).

2.1.1 PROBLEM FORMULATION IN THE BEHAVIORAL THEORY OF THE FIRM
Since the early behavioral theory of the firm (Cyert & March, 1963; March & Simon, 1993 [1958];
Simon, 1997 [1947]), management scholars have sought to explain how individuals within
organizations decide on or choose in response to organizational problems. In this view, individuals and
organizations formulate and solve organizational problems by processing information about an
“objective” external reality (Galbraith, 1973; Lawrence & Lorsch, 1967; Shannon & Weaver, 1949).
According to the behavioral theory of the firm, stimuli from external reality can be familiar and simple
or unfamiliar and complex. Each type of stimulus is associated with different problem formulation and
problem-solving responses of the organization.

1

A large body of literature also investigates problem formulation within operations management. Much of this literature
focuses on mathematical aspects and is not concerned with organizational dimensions. Although primarily mathematical
research is not reviewed, operations research focused on the organizational dimensions of problem formulation is
incorporated in the subsequent sub-chapters.
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Stimuli from external reality that can “easily” be classified are dealt with through habitual responses
on the individual level and routines on the organizational level (March & Simon, 1993 [1958]). For
these stimuli, the organization has learned successful, reproducible patterns of behavior in the past.
This line of thinking has informed Nelson and Winter’s (1982) notion of routines as “regular and
predictable behavioral patterns” that store a firm’s productive knowledge of how to solve valuable
organizational problems. It is well known that organizations develop routines for various recurring
problems, such as producing a given output in a certain quantity and quality (Nelson & Winter, 1982).
Organizations even possess dynamic capabilities that constantly adapt these routines, such as postmerger integration or new product development capabilities (Eisenhardt & Martin, 2000; Teece, 2007;
Teece, Pisano, & Shuen, 1997). Yet this work does not focus on the question of how the problem
triggering a routine is formulated or, in other words, of how the stimulus is classified and interpreted
so that the appropriate standard operating procedure is called forth. Instead, the assumption is that for
familiar stimuli, response patterns result from learning and there is consequently no need for problemformulation activities.
Unfamiliar stimuli cannot be dealt with through routines but rather initiate “problem-solving
activities” (March & Simon, 1993 [1958], pp. 160-161), such as (a) developing a problem formulation
or cognitive “problem representation,” (b) creating solution alternatives, and (c) making a decision
about the solution with which to respond to the problem (Cowan, 1986; Cronin & Weingart, 2007;
March & Simon, 1993 [1958], pp. 198-200; Newell, Shaw, & Simon, 1958). Problem formulation is
thus conceived as the process of developing a representation of the problem. Individuals and
organizations engage in problem solving according to that representation. Thus, the problem
representation determines what problem to solve. The representation may more or less accurately
mirror the problem in external reality and thus enable the organization to adapt to the external reality
to varying degrees. However, inside the behavioral theory of the firm, little research has attempted to
explain how individuals and organizations formulate problems by developing a problem
representation.
For example, although March and Simon (1993 [1958], p. 160) note that a problem formulation is not
simply given but an outcome of “psychological and sociological processes,” they do not theorize how
problems are formulated. Similarly, Cyert and March (1963) propose that organizational search
activities are “problemistic” (i.e., directed at solving a particular problem), but they fail to address how
the “rather specific” (1963, p. 169) organizational problems that guide solution efforts are formulated.
Upholding this perspective, Simon (1997 [1947], p. 125) suggests that “Problem representations, like
the problems themselves, are not presented to us automatically. They are either retrieved from
memory, when we recognize a situation as being of a familiar kind, or discovered through selective
search. Formulating a problem is itself a problem-solving task. [However,] [p]erhaps even less is
known today about the mechanisms of problem formulation [than about other aspects of the problemsolving process].”
Further theorizing based on the behavioral theory of the firm shares this preoccupation with problem
solving to the neglect of problem formulation. The well-known garbage can model of organizational
choice (Cohen, March, & Olsen, 1972), for example, assumes that organizations consist of streams of
problems, solutions, participants, and choice opportunities. These streams are independent of each
other; yet they occasionally meet. However, the model does not address how this stream of problems
originates—that is, how well-defined problems are formulated—as it assumes outright that problems
are “given” to organizational members.
March and Olson (1976) offer some preliminary remarks on how problems are formulated in their
model of organizational learning. This model is based on a view of individuals holding abstract
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representations of problems given by the external environment. Individuals process information to
improve their problem representation and to resolve the problems. Because individuals participate in
organizational decision-making situations, their actions shape organizational outcomes. In turn,
organizational outcomes affect the environment, leading to new problems given by the environment.
March and Olson (1976) also note that these strong propositions must be relaxed to account for
organizational behavior under many circumstances. For example, the interplay between “objective
reality” and individual preference formation may be complicated by the ambiguous nature of many
environmental stimuli. Individuals seek to adapt to reality, but what happened, why it happened, and
how these facts pertain to individual preferences are often not clear to the individual. Thus, reality
needs to be interpreted by individuals. This process is shaped by interaction with other organizational
members, trust toward them, and the relationship of the individual with the broader organization.
Individuals thus have considerable interpretive latitude in formulating a problem, and March and
Olson (1976) highlight the influence of the organizational context in determining what problem will be
solved. They, however, do not provide any detailed theorizing on how these influences play out in
concrete organizational settings.

2.1.2 PROBLEM FORMULATION IN THE PROBLEM-SOLVING PERSPECTIVE
The behavioral theory of the firm sparked a first wave of scholarly interest in organizational problem
formulation and problem solving, but this interest has been renewed by recent attempts to develop a
“problem-solving perspective” of organizations. The problem-solving perspective (Nickerson, et al.,
2007; Nickerson & Zenger, 2004) explicitly perceives organizations as problem-formulating and
problem-solving devices, which according to Nickerson and Zenger (2004) provides a basis for a
comprehensive knowledge-based theory of the firm. The problem-solving perspective draws on the
behavioral theory of the firm (Cyert & March, 1963; March & Simon, 1958/1993), specifically its
assumption of bounded rationality, its focus on organizational processes, and the information
processing view of cognition.
The problem-solving perspective proposes that characteristics of organizational problems should be
taken as the primary unit of analysis and that researchers should explore in-depth which structures,
processes, and strategies organizations implement to formulate problems, search for solutions, and
capture part of the value of successful solutions (Nickerson, et al., 2007; Nickerson & Zenger, 2004).
The original paper on the problem-solving perspective (Nickerson & Zenger, 2004) focuses heavily on
problem solving. Specifically, Nickerson and Zenger (2004) propose that the degree of problem
complexity affects which strategies for searching for solutions are most efficient—complex problems
are best solved with cognitive heuristics, while simpler problems benefit from trial-and-error search.
Nickerson and Zenger (2004) further argue that heuristic search is best governed by organizational
hierarchies and trial-and-error search by markets because heuristic search benefits from intense
knowledge transfer and hierarchies alleviate impediments to knowledge transfers, such as individuals
hoarding knowledge. Conversely, trial-and-error search benefits less from knowledge transfers,
making the powerful incentives of markets the preferred governance form. In summary, the problemsolving perspective matches problem complexity and different governance forms.
Nickerson and Zenger (2004) assume that problems (and their solution landscapes, which in turn are
the results of the problems’ complexity) are given to managers, leaving open the question of how
managers discover and formulate problems in the first place. Nickerson and colleagues (Baer, et al.,
2008; Hsieh, Nickerson, & Zenger, 2007; Nickerson, et al., 2007) attempt to alleviate this limitation of
the problem-solving perspective by developing a theory of strategic problem formulation. Building on
the work of Fredrickson (1984), Baer et al. (2008, p. 5) argue that problem-formulation
comprehensiveness, which they define as the “extent to which alternative and relevant formulations
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are identified,” should be the objective of problem-formulation activities. Comprehensiveness is best
attained by heterogeneous groups because they can integrate different relevant sets of knowledge that
a single individual typically does not possess (see Cronin & Weingart, 2007). However, heterogeneity
in information sets, cognitive structures, and objectives among group members may also be an
impediment to problem-formulation comprehensiveness (Cronin & Weingart, 2007). For example,
conflicting objectives may induce group members to withhold information that is relevant for problem
formulation. Baer et al. (2008) thus propose that mitigating each of the three impediments to problemformulation comprehensiveness should be the primary design goals for the organizational problemformulation process. In addition to these three impediments, boundary conditions may influence
formulation comprehensiveness. This means that even if the design goals are satisfied, certain other
conditions (e.g., top management support) may need to be in place for problem formulations to be
comprehensive. Baer et al. (2008) stress that, in principle, many processes could satisfy the three
design goals and relevant boundary conditions inside a specific organization, but they propose a group
process in which individuals write down their problem formulations and information, discuss this
information, and then unanimously decide on a common problem formulation. This specific group
process is particularly well suited to mitigating impediments to problem-formulation
comprehensiveness (Baer et al., 2008).

2.1.3 SUMMARY
Theorizing based on the behavioral theory of the firm has been highly influential in establishing the
view of organizations as social devices to formulate and solve organizational problems. Earlier work
focuses on relatively simple problems that can be classified and solved through organizational
routines. Little of the foundational work on the behavioral theory of the firm (e.g., Cyert & March,
1963; March & Simon, 1993 [1958]; Simon, 1997 [1947]) directly addresses how organizations
formulate more complex, ill-structured problems. Recent research on the problem-solving perspective
has renewed interest in organizational problem formulation and problem solving (e.g., Nickerson et
al., 2007). As part of this renewed interest, Baer et al. (2008) make an important contribution by
developing a theory of strategic problem formulation that proposes an objective for problemformulation activities (problem-formulation comprehensiveness), an organizational structure for
problem-formulation activities (heterogeneous teams), impediments to problem-formulation
comprehensiveness (heterogeneity in information sets, cognitive structures, and objectives among the
team’s members), and a group process that may mitigate these impediments. This problemformulation theory has been designed only for a specific context however—namely, heterogeneous
(top) management teams in charge of strategic problems. None of the reviewed work on organizational
problem formulation within organization theory deals with inter-organizational contexts, such as the
organizational problem-formulation processes involving external service providers.

2.2 PROBLEM FORMULATION IN STRATEGIC MANAGEMENT
Problem formulation has been an active area of investigation for strategic management scholars during
the past 40 years. Although these scholars’ research approaches vary, they can be synthesized by
differentiating and discussing two literature streams, which herein are called “strategic planning” and
“strategic decision making.”

2.2.1 PROBLEM FORMULATION IN STRATEGIC PLANNING
A stream of the strategic planning literature, which is rooted in systems theory (Ackoff & Emery,
1972; Churchman, 1968, 1971) and the information processing theory of cognition (Simon, 1979),
addresses strategic problem formulation (e.g., Ansoff, 1965; J. H. Grant & King, 1982; Hofer &
Schendel, 1978; Mason & Mitroff, 1981; Nadler, 1981; Simon, 1960). This literature argues that most
strategic problems are ill-structured because strategic planners face a wealth of ambiguous information
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that supports various problem formulations (MacCrimmon & Taylor, 1972). Strategic planners thus
run the risk of solving the “wrong” strategic problem when they settle on an inadequate problem
formulation (Mitroff & Featheringham, 1974; Nadler, 1981). The strategic planning literature takes an
analytical, prescriptive approach that aims to explain how organizations should deal with the
ambiguity inherent in ill-structured problems. The main findings in this body of research can be
summarized by distinguishing two levels of analysis.
First, several authors in the strategic planning literature focus on strategic problem formulation on the
individual level. These studies begin with the notion of a problem as “an undesirable situation that is
significant to and may be solvable by some agent, although probably with difficulty” (Smith, 1989a, p.
965). Thus, a problem is a conceptual entity that involves a gap between an individual’s goals and the
current state of perceived reality (Smith, 1988). In this view, an individual problem formulation is a
cognitive representation of that gap (Cronin & Weingart, 2007; Ramaprasad & Mitroff, 1984; Smith,
1989a). Several authors stress that individuals have considerable latitude in choosing a problem
formulation. Problem formulations may, for example, be “narrow,” implicating likely solutions, or
“broad,” allowing for a variety of solutions (Smith, 1989a; Volkema, 1986). Because of this latitude,
different individuals will develop different problem formulations when confronted with the same
problem-related information (Cronin & Weingart, 2007). Because the individual is taken as the level
of analysis, these studies do not address the question whether different individual problem
formulations are related to the organizational problem-formulation process.
Second, group-level studies of strategic problem formulation stress that problem-related information
from all stakeholders in the problem should be made explicit to deal with different individual problem
formulations (Bronn, 1998; Massey & Wallace, 1996; Mitroff, et al., 1979). Stakeholders include all
individuals and organizations that are possibly affected by a strategic problem. Not only can these
stakeholders be members of a top management team, but they can also be external individuals or
organizations, such as suppliers or customers (Freeman, 1984; Mitroff & Emshoff, 1979; Nadler,
1981). To make problem-related knowledge explicit, the strategic planning literature has developed
various structured approaches, including the planning and design approach (Nadler, 1981), devil’s
advocate (Schwenk & Cosier, 1980), assumptional analysis (Bronn, 1998; Kilmann & Mitroff, 1979;
Mason & Mitroff, 1981; Mitroff, et al., 1979; Mitroff & Mason, 1980; Mitroff, et al., 1982), the
structured-argument approach (Niederman & DeSanctis, 1995), and the group process model of
Delbecq and Van de Ven (1971). To date, active debate remains on structured approaches to strategic
problem formulation (see the review in Ellspermann, Evans, & Basadur, 2007).
The goal of the structured approaches in the preceding paragraph is to increase the rationality of
strategic problem formulation, which has variously been termed “procedural rationality” (Dean &
Sharfman, 1993, 1996), “decisional rationality” (Schwenk, 1995), “decision rationality” (Goll &
Rasheed, 1997), “strategy making rationality” (Priem, Rasheed, & Kotulic, 1995), and
“comprehensiveness” (Atuahene-Gima & Li, 2004; Atuahene-Gima & Murray, 2004; Forbes, 2007;
Fredrickson, 1984; Hough & White, 2003; Miller, 2008; Papadakis, Lioukas, & Chambers, 1998). All
these rationality constructs stress that rationality increases with the degree to which relevant
information is considered in the formulation process. The planning and design approach (Nadler,
1981), for example, proposes that stakeholders jointly develop a comprehensive list of the various
purposes they wish to achieve in a problematic situation. These purposes can then be structured
hierarchically, allowing the group to negotiate the appropriate purpose and then generate alternative
solutions on how the purpose can be achieved. The structured-argument approach similarly aims to
generate multiple views on a problem and to organize a debate on the views that potentially can lead to
group consensus (Niederman & DeSanctis, 1995).
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Note that many group approaches to strategic problem formulation rely on the existence of a set of
“given” solutions. In assumptional analysis, for example, groups are given the tasks of surfacing the
data and assumptions underlying different solutions, organizing a dialectical debate about the
plausibility and probability of the assumptions, and developing solutions based on plausible
assumptions (Bronn, 1998; Mason, 1969; Mitroff & Emshoff, 1979; Mitroff, et al., 1979). The groups
thus work “backwards” from the solution to the problem formulation (i.e., to the data and assumptions
about the problem). In devil’s advocate, individuals similarly challenge a “given” solution to expose
underlying assumptions about the nature of the problem (Schwenk, 1984b, 1990; Schwenk & Cosier,
1980).
The strategic planning literature reviewed so far is largely theoretical in nature. During the past
decades, the strategic planning literature has, however, also provided important empirical findings to
support its prescriptions about organizational problem formulation. Nutt (1984, 1993, 1998, 2002,
2004, 2008), in particular, has conducted several empirical studies on strategic problems and the
outcome of various decision-making processes that render solutions to strategic problems. The
decision process to formulate and solve a problem is activated when key people make claims about an
unsatisfactory situation (Nutt, 1993, 1998). In other words, a problem arises when a decision maker
perceives the current state or situation not only as unsatisfactory but also as important enough to
warrant action. After a problem has been identified, a problem-formulation process is triggered, which
Nutt (1993, p. 227) defines as “a procedure carried out by a responsible agent (a manager) that begins
by responding to the claims made by key people and ends when an option or options have been
targeted for development.” Analyzing the problem-formulation procedures of 163 strategic problems,
Nutt (1993) identifies four process types, ranging from simple to more complex: (1) idea process, (2)
issue processes, (3) objective-directed processes, and (4) reframing processes. Each process type
entails different problem formulation approaches, suggesting that the decision maker has interpretative
room to formulate the problem when initially being cued.
Note that Nutt (1993) links different problem-formulation process types and the success of the
resultant strategic decision. His statistical analysis shows that more complex and analytical problemformulation processes, such as reframing, have a high success rate but are infrequently used by
managers. In contrast, less complex problem-formulation processes, such as the idea process, which
pushes a problem formulation chosen at the outset of the process, are used frequently by managers
despite their significantly lower success rate. As a result, while criticizing these solution-driven
conceptions of decision making in management practice, Nutt (1984, 1993) acknowledges that
managers struggle with analytical processes and, thus, the process of problem formulation.

2.2.2 PROBLEM FORMULATION IN STRATEGIC DECISION MAKING
In contrast with the prescriptive and largely theoretical approach of the strategic planning literature,
the literature on strategic decision making focuses on descriptions of how strategic decisions are made
within organizations (Dutton, Fahey, & Narayanan, 1983; Lindblom, 1959; Lyles, 1981; Mintzberg, et
al., 1976; Nutt, 2008). According to several authors (Langley, Mintzberg, Pitcher, Posada, &
Saintmacary, 1995; Lyles & Thomas, 1988; Mintzberg, et al., 1976), problem formulation can be
conceived as an early step in the strategic decision-making process. Similar to the strategic planning
literature, these authors argue that strategic problems are ill-structured and thus can be formulated in
several ways (Lyles, 1981; Lyles & Mitroff, 1980; Lyles & Thomas, 1988). The chosen problem
formulation significantly influences problem-solving activities as well as strategic decision making
(MacCrimmon & Taylor, 1972; Mintzberg, et al., 1976; Moldoveanu, 2009; Pounds, 1969). Two
themes from this body of research are particularly important for this dissertation.
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First, in contrast with the prescriptions of the strategic planning literature, empirical studies find that
problems are often not made explicit in problem statements (Lyles & Mitroff, 1980). Instead, strategic
problem formulation is frequently an informal and highly iterative process, which is prone to
individual cognitive biases (Kiesler & Sproull, 1982; Langley, et al., 1995, models 3, 4, and 5;
Lindblom, 1959; Lyles, 1981; Mintzberg, et al., 1976; Pounds, 1969). It is through iterations that
organizations deal with the ambiguity of multiple possible problem formulations. When confronted
with a strategic problem, organizations frequently revert to simplification processes (Schwenk, 1984a,
1988, 1995). For example, managers often let their preferred solution determine the formulation of a
strategic problem; if the initial problem formulation proves inadequate during problem solving, a
reformulation of the problem follows, possibly involving broader search for information and the
involvement of more stakeholders (Lyles & Mitroff, 1980; Mintzberg, et al., 1976). Thus, Langley et
al. (1995) suggest that in the decision-making process, the formulation of the strategic problem and the
solution the organization decides to implement may converge through successive iterations.
Considerable empirical evidence thus shows that decision makers do not employ the structured,
problem-formulation-driven processes prescribed in the strategic planning literature to deal with the
ambiguity inherent in formulating ill-structured problems (e.g., Mintzberg, et al., 1976). Rather, to
deal with ambiguity, decision makers judge whether a solution solves their problem when they see the
solution (March, 1981). In other words, decision makers fail to know what the problem is until they
can see what solutions they can get (Wildavsky, 1979).
These descriptive empirical findings are consistent with the theoretical arguments of scholars
interested in strategic issue diagnosis (Dutton & Duncan, 1987; Dutton, et al., 1983; Julian & OforiDankwa, 2008). Strategic issues refer to “emergent development[s]” (Dutton, et al., 1983, p. 308) that
may be significant for the organizations as a whole and thus are a broader class of phenomena than
problems. Yet, similar to the organizational process of problem formulation, strategic issue diagnosis
is conceived as an informal and iterative process. When strategic issues are familiar and relevant to
decision makers and when time pressure and information load are high, decision makers often revert to
an “attentional short cut” (Dutton, 1993, p. 343). To cope with the ambiguity of the strategic issue,
they activate ready-made issue categories, which have been formed through past experience with
strategic issues. If these categories prove inadequate, they can later be adjusted.
Second, several authors agree that the frequently used iterative process, which does not involve a
conscious and thorough formulation of the problem, may lead to suboptimal solutions (Dutton, 1993;
Lyles, 1981; Lyles & Mitroff, 1980; Lyles & Thomas, 1988). Moldoveanu (2009) argues that the
underlying reason is that managers prefer to conceptualize problematic situations as computationally
simple (“easy”) problems rather than as computationally complex (“hard”) problems. How managers
conceptualize the problem functions as a schema for attention, information gathering, and analytical
efforts during problem solving. Biases and fallacies in the iterative “trial-and-error” problemformulation process may thus result because managers use computationally simple problem
formulations when more complex formulations would yield better results. The choice of inadequately
simple problem formulations may be due to inadequate training, a rational avoidance of problems that
are too complex to solve within situational constraints, irrational fear of computational complexity, or
the rational decision to approximate “hard” problem formulations with computationally simpler
problem formulations in cases when this approximation can be expected to yield adequate results. Yet
systematic investigations of managers’ apparent preference for suboptimal iterative problemformulation processes are absent in the strategic decision-making literature.
In summary, the strategic decision-making literature offers only a few prescriptions of how to
systematically improve the problem-formulation process. These prescriptions are similar to those in
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the strategic planning literature reviewed previously. Lyles (1981; Lyles & Thomas, 1988), for
example, argues that debate between conflicting problem formulations, which allows for an explicit
examination of different assumptions, should be employed to reach a common problem formulation.
These recommendations are in line with Nutt’s (1993, 2004, 2008) arguments from the strategic
planning literature that a structured process stressing information search, initially broad objectives,
generating alternative solutions, and rational analysis leads to superior problem formulations.
Although the reviewed literature streams on strategic decision making and strategic planning thus have
a different starting point (primarily descriptive vs. primarily prescriptive approach to investigating the
strategy process), both converge on prescriptive approaches that try to increase the comprehensiveness
of the problem-formulation process

2.2.3 SUMMARY
The strategic management literature recognizes problem formulation as a crucial stage in the strategic
decision-making and planning process. Given its roots in strategic management, this literature focuses
exclusively on strategic problems (i.e., problems with a large expected impact on the organization as a
whole) and small groups of individuals in charge of strategic decisions, usually top management
teams. The strategic management research on organizational problem formulation, as reviewed in this
chapter, focuses strongly on intra-organizational settings. The strategic planning strand of the literature
has devised various structured processes for groups, usually top management teams, to increase the
rationality of the organizational problem-formulation process. Empirical studies provide support that
such structured, analytically based approaches to problem formulation are associated with better
solutions. Yet empirical research also shows that managers tend to favor less analytical problemformulation processes, though these are associated with worse solutions to strategic problems.

2.3 PROBLEM FORMULATION IN INNOVATION MANAGEMENT
Problem formulation and problem solving have long been important areas of study in engineering,
innovation, design, and technology management (Terwiesch, 2008). Indeed, many authors view
innovation or new product development as a problem-solving process because the development of an
innovation represents a complex problem for most companies that requires the resolution of numerous
sub-problems (e.g., Allen, 1966; Pisano, 1996; N. Rosenberg, 1976; Nathan Rosenberg, 1982;
Terwiesch, 2008; Thomke & Fujimoto, 2000; von Hippel, 1994; von Hippel & Tyre, 1995). While the
intellectual roots of this view can be traced back to early writings on design in the De Stijl and
Bauhaus movements (Lawson, 1997; Terwiesch, 2008), much contemporary new product
development and innovation research still addresses problem formulation and problem solving. In this
chapter, major contributions to the literature on problem formulation in innovation are reviewed,
beginning with early empirical and theoretical research in the 1950–1970 period. Thereafter, the
review turns to research on problem formulation in current “mainstream” research on innovation and
new product development, before considering current innovation research that builds on the
knowledge-based view of the firm, such as studies adopting a social practice perspective and
organizational knowledge creation theory.

2.3.1 PROBLEM FORMULATION IN THE INFORMATION PROCESSING–BASED
THEORY OF HUMAN PROBLEM SOLVING
Beginning in the 1950s and reaching a first culmination in the 1960s and 1970s, several researchers
attempted to develop rigorous, scientific methods for a new science of design that would replace the
comparatively unplanned, unsystematic, and craftslike traditional approaches to design. Simon (1969,
pp. 112-113), for example, explicitly criticized earlier approaches to design, engineering, and artificial
intelligence as “intellectually soft, intuitive, informal, and cookbooky” and argued for the
development of “a science of design, a body of intellectually tough, analytic, partly formalizable,
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partly empirical, teachable doctrine about the design process.” Two new approaches to design proved
particularly influential: Alexander’s (1970) studies of design and the early research on artificial
intelligence, design, and cognitive psychology by researchers, such as Simon, Newell, and Reitman
(e.g., Newell & Simon, 1972; Reitman, 1964; Simon, 1969). Although this research focused on
problem solving, on occasion it also centered on problem formulation, as is subsequently discussed.
Alexander (1970) advocates a self-conscious approach to design in which a “form” (e.g., a new
product) is adapted to the “context” of human needs and requirements regarding the form. This
approach is self-conscious because designers first create a mental representation of the problem (or of
the “context”, in Alexander’s terminology) and then develop a mental representation of the solution
(or of the “form,” in his terminology). If the designer finds the mental representation of the solution
satisfactory, this representation can then be transformed into a physical form, for example, in a factory
or laboratory. Alexander (1970) emphasizes that the creation of mental problem representations equips
designers with a set of powerful scientific techniques for problem solving: when a problem
representation in formal language has been created, designers can use tools such as mathematical set
theory to develop solutions in a rational, planned manner.
Simon and colleagues’ approach to studying problem solving is in many ways congruent with
Alexander (1970) and similarly stresses the importance of cognitive problem representations. These
researchers argue that technical and scientific problem solving should be conceived as special forms of
human problem solving that can be modeled and explained using information processing theory (Klahr
& Simon, 1999, 2001; Newell & Simon, 1972; Simon, 1969, 1977). With information processing
theory (see Shannon & Weaver, 1949; Simon, 1979), problem solving can be modeled as search for a
solution within a solution space. The solution space comprises an initial state, a goal state, operators to
“move” within the solution space, and constraints on the operators (Newell, et al., 1958; Newell &
Simon, 1972). Solving the problem requires the problem solvers to find the information that describes
how to move from the initial to the goal state by applying permissible operators (Simon, 1977). By
drawing on information processing theory, Simon and Newell (1972) thus develop an abstract
theoretical image of problem solving that is intended to be applicable across scientific disciplines.
They acknowledge that individual scientific domains possess a large body of domain-specific
knowledge for problem solving (e.g., specific scientific theories, methods), but they maintain that
“weak” problem-solving strategies that are suitable to model technical and scientific problem solving
across scientific disciplines can be identified (see also Klahr & Simon, 1999; Simon, 1977). Such
“weak” problem-solving strategies include trial and error, means–end analysis, planning, and various
forms of heuristic search.
Much research based on information processing theory treats the development of problem
representations for or by problem solvers as an exogenous factor and consequently does not address
problem formulation at all. For example, puzzles, such as “Missionaries and Cannibals” or “Towers of
Hanoi,” have clear solution criteria, and the set of permissible moves within the problem space is
given in the puzzle itself (Kotovsky, Hayes, & Simon, 1985; Newell & Simon, 1972). Several
researchers, however, acknowledge that problem solvers do not encounter most real-world problems,
such as technical problems or glitches, with a neat mathematical structure (e.g., Reitman, 1964). For
example, Simon (1973) concedes that “there are no well-structured problems, only ill-structured
problems which have been rendered well-structured for the problem solver” and “[i]n real-life problem
solving, it does not appear that a problem is always defined … before the search for a solution, or for
information, begins” (Simon, 1977, p. 239). Consequently, several studies on formulating and solving
ill-structured problems are available.

20

Research on ill-structured problems emphasizes the power of heuristic search strategies (e.g., Reitman,
1964; Simon, 1977; Simon & Newell, 1958). For ill-structured problems, the initial problem
formulation contains relatively little information because the goal state, the initial state, the operators,
and the constraints cannot be precisely defined. Heuristic search strategies therefore enable additional
information to become available during the search for a solution. For example, for a given move,
problem solvers will often be able to notice whether they are moving closer to the goal state or further
away from it. From this information, individuals can adapt subsequent moves (e.g., reverse the search
direction if they are moving away from the goal state). Problem solvers may also be able to retrieve
additional information from memory as they explore the problem space in greater depth. Heuristic
search thus involves iterations between problem-solving and problem formulation efforts or, in
information processing terminology, between search for the solution and modifications of problem
representations. Problem (re-)formulation is thus conceived as an integral component of the problemsolving process. Simon (1977, pp. 239-240) summarizes this argument as follows: “In real life there is
not a single, static, well defined problem, but a constantly changing problem whose definition is being
altered by information that the actors recover from memory and by other information obtained from
the environment’s response to actions taken.”
While acknowledging that solving ill-structured problems involves reformulating the initial problem,
Simon (1977, 1996) maintains that problem-solving strategies for well-structured and ill-structured
problems do not differ fundamentally. With ill-structured problems, problem solvers uncover
additional information during the search and modify their problem representations accordingly, but the
same solution space conception can be applied to ill-structured and well-structured problems, such as
the puzzles referred to previously (Simon, 1977, p. 241). Nonetheless, an obvious criticism of the
information processing–based theory of human problem solving is that it does not explain how
problems are formulated in the first place. Simon (1977, p. 301) explores this critique explicitly and
argues strongly that “we do not need a separate theory of problem formulation.”
Simon (1977) makes two specific points to support his argument. First, he argues that the problem
space image of information processing theory can account for the reformulation of problems. As
indicated previously, even for ill-structured problems, the problem solver simply needs some
information about the goal state, the initial state, and permissible operators to initiate problem-solving
activities. Equipped with this information, the problem solver can then undertake some first problemsolving moves, each of which will make additional information available that allows for a more
precise reformulation of the initial problem. In this view, problem formulation is a by-product of
problem solving; the problem solver merely requires an initial problem to kick off the problem-solving
process. Second, Simon acknowledges that the first point raises the question, From where does the
“initial” problems come? In answering this question, Simon draws on Kuhn’s (1962) notion of
paradigms and argues that problems follow from the dominant scientific paradigm within normal
science. The state-of-the-art and current research gaps are known to experts in the field through
training, textbooks, journals articles, and conferences. Research problems in revolutionary science also
follow from normal science’s paradigm since the goal of revolutionary science is to devise a paradigm
that can account for both the research problems that the old paradigm has solved and the anomalies
that the old paradigm could not resolve. In other words, Simon argues that the information processing–
based theory of human problem solving can account for reformulations of the problem when an initial
problem has been chosen and delegates the question of how initial problems are chosen to the realm of
the philosophy of science.
While upholding the problem-formulation-as-a-by-product-of-problem-solving view, Simon
acknowledges that more research on problem formulation (or modification of problem representations,
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in information processing terminology) is warranted: “The process of discovering new representations
is a major missing link in our theories of thinking” (Simon, 1969, p. 109) and “a deeper understanding
of how representations are created and how they contribute to the solution of problems will become an
essential component in the future theory of design” (Simon, 1969, p. 132). Simon (1969, p. 133)
further argues that there is only “a sketchy and incomplete knowledge of the different ways in which
problems can be represented and much less knowledge of the significance of the differences.”

2.3.2 PROBLEM FORMULATION IN MAINSTREAM INNOVATION AND NEW
PRODUCT DEVELOPMENT RESEARCH
The information processing–based theory of human problem solving has been highly influential in
guiding the mainstream of innovation and new product development research. Later studies employed
many of the theoretical concepts, which were developed in the 1950-1970 era, to guide detailed
empirical research. The first models of organizational problem formulation and problem solving in the
R&D function that were based on empirical data were developed by Allen (1966) and Frischmuth and
Allen (1969). These models begin with a technical problem perceived by engineers or experienced by
customers and then relayed to the engineers. The models propose that the technical problem needs to
be decomposed into sub-problems. For each sub-problem, “critical dimensions” or solution criteria
need to be defined. Alternative solution approaches can then be generated, each of which is tested
against the defined solution criteria. If at least one solution approach meets the solution criteria, the
problem has been resolved. If no solution approach is satisfactory, engineers must engage in further
experimentation to develop and test novel solutions. In this view, each solution approach can be
treated as a hypothesis that needs to be tested and potentially modified in response to test analyses,
thus leading to an evolutionary trajectory in which solutions are refined over time. If, however, even
after repeated rounds of solution generation no solution approach meets the solution criteria, the
engineers are left with two alternatives: declaring the problem unsolvable, given their current technical
means, or reformulating the problem by modifying the solution criteria.
From a problem-formulation point of view, these early empirical studies are important because they
provide empirical evidence that innovation rarely resembles solving a well-defined, formalized design
problem through a linear process in which engineers “just” rely on formal utility theory and statistical
optimization, as some of the earlier research envisioned (see Alexander, 1970; Simon, 1960, 1969).
Instead, these studies provide evidence that engineering work is inherently creative and that engineers
are engaged in constant experimentation and tinkering to develop better solutions. During this
experimentation process, problems are frequently reformulated, for example, in response to new
information or if the original problem cannot be resolved. This research thus supports the earlier
theoretical work on solving ill-structured problems (Simon, 1973, 1977). Specifically, Allen’s (1966)
and Frischmuth and Allen’s (1969) models echo the argument in information processing–based theory
that problem formulations evolve as successive tests of potential solutions to generate additional
information about the problem.
This view of innovation as iterations between problem formulation and problem solving has been
adopted by contemporary empirical research on innovation and new product development (e.g., Loch,
Terwiesch, & Thomke, 2001; Pisano, 1996; Thomke, 1998a, 1998b; von Hippel, 1994). Thomke and
Fujimoto (2000, p. 130) explicitly adopt a “problem-solving perspective” on new product development
and propose to view “problem solving as an iterative process, driven by trial-and-error experiments.”
West and Iansiti (2003) argue that the R&D process can be viewed as a series of problem-solving
cycles in which a gap between current and desired performance triggers the selection and framing of a
problem, followed by the development of potential solutions, which are then tested against the
problem requirements. Any test generates new knowledge about the problem and potential solutions,
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which the firm can use in subsequent problem-solving cycles. Similar iterative accounts of the
problem-formulation and problem-solving process have been proposed by several authors (Pisano,
1996; Thomke, 1998a, 2003, 2004; Thomke & Bell, 2001; Thomke, von Hippel, & Franke, 1998; von
Hippel, 1994; von Hippel & Tyre, 1995, 1996). Importantly, these iterative accounts have also been
used as the theoretical basis for empirical studies in different industries, including semiconductors
(Thomke, 1998a; West & Iansiti, 2003), automobiles (Thomke & Fujimoto, 2000), and drug
development (Pisano, 1996; Thomke, et al., 1998).
Studies on the iterative problem-formulation/problem-solving process show that two characteristics of
the problem formulation (the fidelity of problem representations and problem structure) have a strong
impact on the problem-solving process (Terwiesch, 2008). In keeping with the information processing
view of cognition (Simon, 1979), problem representation refers to a cognitive, symbolic, or physical
representation of knowledge about the problem. Fidelity refers to the degree to which representations
of the problem approximate the “real” problem (Terwiesch, 2008; Thomke & Fujimoto, 2000). For
example, the problem of synthesizing a chemical compound on an industrial scale may be represented
through a set of requirements (e.g., yield, purity, cost, amount). Chemical engineers may then devise a
simulation to test whether a synthesis route will yield the desirable results, given the current
production equipment. In this example, both the problem representation and representations of
solutions developed though the simulation will not have perfect fidelity, because the finite set of
requirements will typically not cover all relevant requirements and the simulation is only an imperfect
approximation of the production equipment.
The construct of problem structure pertains to the connection between components of the problem and
the solution (Terwiesch, 2008; Ulrich, 1995; Ulrich & Ellison, 1999). For example, in new product
development, the problem is usually the design of a product with certain performance requirements.
The solution is a physical product with the desired performance attributes. If each performance
attribute is the result of only one physical component of the product, the problem of designing the
product is well structured. In this case, the problem can be decomposed into the sub-problems of
designing parts, each of which satisfies one performance requirement. If, however, the product’s
performance attributes are the result of multiple physical components (i.e., the physical components
interact in generating the product’s performance), the design problem has little structure.
Research in new product development shows that the fidelity of problem representations and the
underlying structure of problems have a profound impact on problem-solving activities (Terwiesch,
2008). The fidelity of problem representations is important because it influences the degree to which
an innovating company can select potential solutions without implementing them. If the fidelity of the
problem representation is low, the best the company can do when facing a problem is to generate
potential solutions, implement these solutions, and observe whether one or more appear to solve the
problem. In this case, it is impossible to develop a representation of the problem and to use this
representation to generate “virtual” solutions (e.g., through prototypes, small-scale laboratory
experiments, or computer simulations).
For example, in many traditional drug development processes, an approach called “mass screening”
was used (Thomke, et al., 1998). This process begins with the selection of a “screen” (e.g., a bacterium
known to cause a disease). A large number of chemical compounds are then applied to the screen. For
each application, the firm observes whether the compound appears to induce the desired effect (e.g.,
kill the bacterium). If it is possible, however, to create a problem representation, the firm can create a
large number of potential solutions before implementing any of these solutions. For example,
following the “rational drug design methodology,” a pharmaceutical firm uses technologies such as Xray crystallography to determine the structure of chemical compounds, such as an enzyme associated
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with a disease. From the representation of the enzyme’s structure, the firm can then use a computer
simulation to identify chemical compounds that would bind with the enzyme. If the problem
representation has a high degree of fidelity, drug development costs decrease significantly because the
firm only needs to implement the compounds identified as particularly promising. Pisano (1996) refers
to this process as “learning-before-doing” because the firm does not need to generate experience with
actually using a solution (“learning-by-doing”). In this vein, several studies focus on technologies that
enable the creation of better problem representations (Pisano, 1996; Thomke, 1998b; Thomke &
Fujimoto, 2000; Thomke, et al., 1998).
A problem’s structure similarly has a significant impact on the problem-solving process (Loch, et al.,
2001; Terwiesch, 2008; Thomke & Bell, 2001). One important implication of problem structure is that
it enables learning across problem-solving cycles. In other words, the company can leverage
knowledge generated by testing one potential solution to refine the problem formulation and
subsequent solutions. Thomke et al. (1998) call this problem-solving strategy “serial experimentation”
because the company will typically generate potential solutions in a sequence, beginning with one
potential solution, testing it, and incorporating learning from the test into subsequent solutions. The
notion of “sequential testing” similarly emphasizes that each new generation of a prototype (i.e., a
representation of the solution) is not created through blind variation but rather by building on learning
from the tests with the previous generation (Dahan & Mendelson, 2001; Loch, et al., 2001; Mihm,
Loch, & Huchzermeier, 2003; Thomke & Bell, 2001). If, however, the firm cannot learn from
previous problem-solving cycles, it must rely on blind variation. For example, mass screening of
chemical compounds involves essentially “parallel experimentation” in which the firm does not carry
over learning from prior problem-solving cycles into subsequent tests. Thus, if one particular
compound fails to have the desired effect on the screen, this test does not affect which compounds are
tested subsequently.
In summary, current research in new product development shows that problem formulation strongly
influences the problem-solving process because (a) the degree to which high-fidelity prototypes can be
developed influences whether problem solving can rely on learning-before-doing and (b) the problem
structure or decomposability influences how much learning from test results can be leveraged to guide
the development of subsequent solutions. These findings beg the question of how innovating firms
should organize problem formulation effectively. Little new product development research focuses on
this question (see Terwiesch, 2008).
Important exceptions include Eisenhardt and Tabrizi (1995), who present empirical evidence from the
computer industry that an “experiential” problem-solving process with frequent iterations and testing
is suitable for an uncertain environment in which problem formulations may change rapidly. In
contrast, a “compression” problem-solving process in which problem-solving activities are carefully
planned at the outset can be suitable for more stable environments in which problems can be
formulated with reasonable certainty. Terwiesch and Loch (1999) corroborate these findings by
showing, using data from the electronics industry, that intense testing, experimentation, and iterations
are best suited when the initial uncertainty is high whereas carefully planned, overlapping processes
are more effective when the development uncertainty decreases. Bhattacharya et al. (1998) develop a
formal model that optimizes the point in time when the product development team should freeze the
product concept—early freezes will often result in solutions that will not meet market expectations,
while late freezes will increase product development cost. Taken together, these studies and related
research argue that firms need to create a fit between the characteristics of the initial problem
formulation and the problem-solving process.
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2.3.3 PROBLEM FORMULATION IN KNOWLEDGE-BASED INNOVATION
RESEARCH
Knowledge-based innovation research draws on the knowledge-based view of the firm (R. Grant,
1996; Kogut & Zander, 1992; Spender, 1996; Tsoukas, 1996), research on adaptive learning (Tyre &
von Hippel, 1997; von Hippel & Tyre, 1995), the concept of communities of practice (Brown &
Duguid, 1991; Brown & Duguid, 2001), and organizational knowledge creation theory (Nonaka, 1994;
Nonaka & von Krogh, 2009). In this perspective, problem solving entails applying, integrating, and
creating knowledge to overcome perceived obstacles. This conceptualization implies two important
differences compared with the information processing theory of cognition and its solutions space
concept, which were reviewed previously. First, a problem does not exist objectively in the world (and
is then “represented”), but rather constitutes a mental and social construction of individuals. Problems
are therefore pieces of knowledge themselves (Landry, 1995), and problem formulation is the process
of applying, integrating, and creating knowledge to better understand and describe a problem. A
problem has been resolved when the problem solver’s knowledge conveys the capacity to overcome an
obstacle initially perceived (Stehr, 1992, 1994). Second, knowledge-based innovation research
proposes that problem-related knowledge comprises both tacit and explicit elements—a proposition
rooted in Polanyi’s (1962, 1966) philosophy of science. With this view of problems as socially
constructed pieces of partially tacit knowledge, knowledge-based innovation research has yielded
three important findings about organizational problem formulations. In describing these three findings,
I draw on both the social practice view of organizations and organizational knowledge creation theory,
the two major theoretical foundations of knowledge-based innovation research. After describing the
three findings, I highlight an important difference between organizational knowledge creation theory
and the social practice view.
First, owing to the tacit nature of much problem-related knowledge, problem formulation is largely an
informal activity; that is, the problem formulation is not made explicit in a problem statement. Instead,
members of a community of practice formulate and solve problems through improvisation,
experimentation, and storytelling (Brown & Duguid, 1991). Bechky (2003) shows how production
workers physically demonstrate problems to production engineers instead of making a problem
formulation explicit in a problem statement. Carlile (2002) describes how a technical drawing aids a
production engineer in conveying his formulation of a problem with producing a new product to
design engineers. Yet that drawing merely lays out the design parameters of the new product; it does
not contain an explicit formulation of the production problem. Knorr Cetina (1981) argues that the
final formulation of a research problem, as stated in published papers, is the end product of research
activities; during those research activities, problem formulations change continuously but are usually
not formulated explicitly, especially in the early stages of a research project. Similarly, none of the
empirical studies by Tyre and von Hippel (1997), Orr (1990), Hargadon and Bechky (2006), or
Dougherty (1992) present any evidence that a detailed, explicit problem formulation in a problem
statement was attempted by the involved individuals. In Nonaka and Takeuchi’s (1995) well-known
case study of the development of the Honda City, for example, the project was kicked off with a
general problem statement from top management (“build an inexpensive car for young customers”).
As the project team experimented with various design sketches, this problem was formulated in a more
precise manner until the team arrived at the final design.
Second, problem formulation and solving are iterative activities because iterations allow the involved
individuals to create new knowledge by bringing forth creative problem formulations and solutions.
Brown and Duguid’s (1991) well-known analysis of copier repair technicians (Orr, 1990), for
example, shows how the technicians’ formulation of the problem with a copier gradually evolves as
they experiment with solutions and discuss with colleagues. A study of 27 problems encountered when
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novel process machinery is installed in a production site finds that the engineers charged with solving
the problem travel between the production site and the lab (Tyre & von Hippel, 1997; von Hippel &
Tyre, 1995). During that process, they iterate among describing problem symptoms, observing the
machine, carrying out test procedures, detecting the causes of the problem, and implementing
solutions. With ethnography of a biological and chemical research laboratory, Knorr Cetina (1981)
argues that scientists usually do not aim to find solutions for well-structured problems with fixed
solution criteria. Research activities are portrayed as such in published papers, but in laboratory
practice scientists create and react to solution opportunities, which are, for example, afforded by the
availability of expensive lab equipment or the description of a new technical procedure in a journal
article. Thus, the solution criteria of scientists “oscillate” until they find both a scientifically relevant
problem and a solution “that works” (Knorr Cetina, 1981). In summary, knowledge-based innovation
research argues that problem formulation and problem solving are iterative activities, not because
iterations enable problem solvers to process additional information about given problems, but because
they help the involved individuals in a team collectively reformulate the problem, which in turn
enables them to connect novel problem formulations with possible solutions (Hargadon & Bechky,
2006).
Third, the physical and social contexts in which problems are formulated are crucial because different
contexts enable individuals to “see” different things about a problem. Tyre and von Hippel (1997)
stress that different physical settings afford individuals with different “clues” about the problem and
different opportunities to use relevant problem-solving skills. Bechky (2003) proposes that physical
problem demonstrations are often required to evoke crucial features of the work context in which the
problems are situated. Brown and Duguid (1991) argue that much problem-related knowledge is stored
in “war stories,” which are circulated in a community of practice. This knowledge can only be brought
to bear on problems through social interaction within that community. Similarly, Cook and Yanow
(1993) describe how the expertise and problem-solving skills of master flute makers are bound to the
social context of a specific firm. Knorr Cetina (1981) argues that scientists are opportunistic
“tinkerers” who use the resources at hand and social relationships in the lab to generate new research
problems and to experiment with promising solutions. The concept of “Ba” has been used in
organizational knowledge creation theory to describe the context of problem formulation and problem
solving (Nonaka & Konno, 1998). The Japanese word “Ba” roughly means “place” in English. In
organizational knowledge creation theory, Ba denotes a shared physical, mental, and/or virtual space
for emerging relationships. Ba is crucial for problem formulation and problem solving because
problem-related knowledge is embedded in Ba (Nonaka & Konno, 1998).
So far, I have described three important findings about problem formulation in which organizational
knowledge creation theory and the social practice view of organizations converge. While these two
theoretical strands indeed share many commonalities, an important difference is the degree to which
problem-related knowledge can be disentangled from its local social context. The social practice view
of organizations stresses that problems are formulated as a joint activity of individuals who are known
to each other and share a social practice. Problem formulations and knowledge more generally are
bound to a specific social practice because new knowledge is generated while individuals engage in a
social practice (Brown & Duguid, 2000, 2001; Duguid, 2005). A social practice affords the individuals
engaged in it with shared tacit knowledge that underlies the understanding of any explicit knowledge
that is shared between individuals (D'Eredita & Barreto, 2006; Duguid, 2005; Tsoukas, 2003). In
Brown and Duguid’s (1991) analysis, for example, the copier repair technicians solved the problem
with the machine after much consultation with close colleagues who engaged in the same kind of work
and consequently possessed similar know-how. Knowledge generated within a social practice can be
shared relatively easily within this social practice but is very difficult to share beyond it: “shared
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practice demarcates the extent to which knowledge can spread” (Brown & Duguid, 2001, p. 205).
Thus, when individuals attempt to share problem formulations with individuals from different
practices, for example, design engineers with production engineers and production workers (Bechky,
2003; Carlile, 2002), they must interact frequently and intensely. Carlile (2002) traces how design and
production engineers build a common understanding of a problem through the use of boundary
objects. Hargadon and Bechky (2006) argue that some problems are solved through a momentary
collective process. In that process, creative insights pertaining to the formulation of the problem as
well as possible solutions do not originate within an individual mind but in the interactions of different
individuals. Activities such as help giving and help seeking among colleagues are thus central to
problem formulation and solving.
In contrast with the social practice view of organizations (e.g., Brown & Duguid, 2001; Cook &
Brown, 1999), organizational knowledge creation theory proposes that much problem-related tacit
knowledge can be “externalized” (i.e., converted into more explicit forms) so that others in the
organization—beyond the same social practice—can harness it (Nonaka, 1994; Nonaka & von Krogh,
2009). Externalization is triggered through meaningful dialogue in face-to-face situations (Dyck,
Starke, Mischke, & Mauws, 2005; Nonaka, Toyama, & Konno, 2000). Thus, the team and
organizational context often play an important role in enabling externalization (von Krogh, Ichijo, &
Nonaka, 2000). Yet, for externalized knowledge and concepts to be harnessed widely in the
organization, it needs to be justified toward others. Nonaka and Konno (1998), for example, suggest
that individuals need to work closely with colleagues to probe intuitions and hunches and then to
analyze, justify, and finally convert these into common terms and concepts. Playful language,
metaphors, and analogies play an important role in this process (Nonaka, 1994; Nonaka, Byosiere,
Borucki, & Konno, 1994) as do more formal models, such as design process models (Flanagan,
Eckert, & Clarkson, 2007). Teams may include external individuals (e.g., suppliers, customers), but
the literature stresses that intense personal interaction with them is required to harness their
knowledge. “Knowledge activists,” or individuals who initiate, coordinate, and catalyze knowledgecreation activities, may facilitate externalization and justification of problem-related knowledge (von
Krogh, Nonaka, & Ichijo, 1997).

2.3.4 SUMMARY
Innovation research has developed important theoretical concepts that allow for a more refined
understanding of organizational problem formulation. Mainstream innovation and new product
development research has adopted the basic information processing concept of problem solving that
Simon and colleagues had devised earlier (see Terwiesch, 2008; Ulrich & Eppinger, 2011). Current
research acknowledges that many real-world problems are ill-structured at first and then draws on
Simon’s (1973)solution space concept to model the path from the initial problem formulation to the
solution. Consistent with Simon’s ideas, problem formulation is treated as a by-product or subset of
problem-solving activities.
The studies on innovation-related problem formulation and problem solving therefore face the same
limitation as Simon’s (1973) basic theoretical work: they explain how problem formulations evolve
during an iterative problem-solving process, but they do not explain how the initial problem
formulation—the problem formulation that kicks off problem-solving activities—is developed. One
particularly important insight, though, is that various aspects of problem formulation (e.g., the fidelity
of mental problem representation and the structure of the problem) have a profound impact on
problem-solving processes. Compared with earlier research by Simon and colleagues (Kotovsky, et al.,
1985; Newell & Simon, 1972; Simon, 1969, 1977), it is also noteworthy that current research is far
better grounded in empirical data. This research exhibits a strong focus on intra-organizational settings
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(e.g., the firm’s internal new product development process). Consequently, none of the organizational
problem-formulation research reviewed in chapters 2.3.1 and 2.3.2 theorizes about how interorganizational settings involving external service providers would affect organizational problem
formulation.
Given the limitations of the information processing basis of much innovation and new product
development research, knowledge-based innovation research argues that problems are pieces of
socially constructed knowledge, an important component of which is tacit. Problem formulation
therefore means applying, sharing, integrating, and creating problem-related knowledge. Given its at
least partially tacit nature, problem-related knowledge is bound to local physical and social contexts,
hinges on personal interactions, and cannot easily be made explicit. While the social practice view of
organizations tends to raise skepticism on whether problem-related knowledge can be rendered less
tacit and problem formulations can be shared beyond a social practice, organizational knowledge
creation theory proposes that problem formulations can be externalized into concepts that can be
shared with a wider audience inside the firm. None of the research reviewed in chapter 2.3 explicitly
addresses how inter-organizational settings affect organizational problem formulation, as is the case
when external service providers become involved in this process. However, by linking organizational
problem formulation to knowledge application, integration, and creation, knowledge-based innovation
research provides a theoretical basis that can be used for further theorizing on organizational problem
formulation with the involvement of external service providers.

2.4 RESEARCH GAP: INVOLVING EXTERNAL SERVICE PROVIDERS IN
ORGANIZATIONAL PROBLEM FORMULATION
Having reviewed the existing literature on organizational problem formulation in organization theory,
strategic management, and innovation management, this section outlines three research gaps this
dissertation intends to fill. These research gaps pertain to organizational problem formulation with the
involvement of external service providers in two empirical contexts: innovation contests and client
dialogue. This section is structured as follows: I first describe the empirical context of innovation
contests and then argue that problem formulation for innovation contests cannot be explained by
existing literature. Thereafter, I describe client dialogues as the second empirical context of this
dissertation and then again delineate a research gap by arguing that existing research does not shed
much light on how professionals influence the client’s organizational problem-formulation process as
part of client dialogue.

2.4.1 EMPIRICAL CONTEXT: INNOVATION CONTESTS
In an innovation contest, a company, the seeker, “broadcasts” (Jeppesen & Lakhani, 2010) a written
problem statement to external agents, the problem solvers, and proposes a fixed monetary reward for
solutions meeting pre-specified criteria (Che & Gale, 2003; Schottner, 2008; Taylor, 1995; Terwiesch
& Xu, 2008). Problem solvers self-select whether they want to exert problem-solving efforts and
submit a solution to the innovation contest. During the innovation contest, individual problem solvers
usually remain anonymous to the seeker company and no interaction occurs between the seeker and
the problem solvers. Thus, the problem statement is the only piece of problem-related knowledge with
which the seeker provides the solvers.
Seekers may prefer innovation contests over internal problem solving for several reasons (Boudreau,
et al., 2011; Che & Gale, 2003; Fullerton & McAfee, 1999; Green & Stokey, 1983; Jeppesen &
Lakhani, 2010; Maurer & Scotchmer, 2004; Schottner, 2008; Taylor, 1995; Terwiesch & Xu, 2008):
(a) The seeker only pays for solutions meeting its performance criteria and thus shifts the risks of
failures to external problem solvers; (b) the seeker provides external problem solvers with high-
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powered, marketlike incentives to develop solutions that may be stronger than the lower-powered
incentives provided by fixed salaries for internal staff; (c) the seeker stimulates external problem
solvers, which often outnumber internal staff by far, to exert massively parallel problem-solving
efforts and thus potentially decreases the time to a solution; and (d) the seeker stimulates problem
solvers with heterogeneous knowledge sets to develop solutions and thus may profit from more
diverse solutions than could be generated internally.
Seekers may formulate the problems to be solved through innovation contests in-house and develop a
network of potential problem solvers on their own. Procter & Gamble’s technology briefs are an
example of this approach (see Huston & Sakkab, 2006). Alternatively, seekers can draw on specialized
innovation intermediaries2 providing services related to different aspects of innovation contests. One
prominent innovation intermediary helping its clients formulate and distribute innovation-related
problems to a large group of external problem solvers is InnoCentive. InnoCentive was chosen as the
research site for the research on problem formulation for innovation contests in this dissertation. This
innovation intermediary has recently attracted a great deal of scholarly attention (Chesbrough, 2006a;
Lakhani, et al., 2007; Terwiesch & Xu, 2008; Verona, et al., 2006) and constitutes a “typical case” of
an innovation intermediary that helps its clients conduct innovation contests. The company’s
publically known clients include Procter & Gamble, Eli Lilly, and Dow AgroSciences. InnoCentive
provides several important services to its clients. First, InnoCentive has invested in creating a large
pool of external problem solvers (approximately 180,000 individuals in 2011) and allows its clients to
leverage this solver pool. Second, InnoCentive consults seeker staff on problem formulation for
innovation contests. Third, InnoCentive handles the communication with both the seeker company and
the external problem solvers, allowing these parties to remain anonymous to each other. Fourth,
InnoCentive provides standard contracts for both seekers and solvers. Fifth, InnoCentive handles the
transfer of the IP to the winning solution to the seeker company and the prize money to the winning
solver. For these services, InnoCentive charges seeker companies both an annual fee and a fee per
submitted problem, which may partially be tied to the success of the innovation contest. InnoCentive
does not charge problem solvers.
To date, innovation contests have mostly been used to solve “technical, innovation-related” problems
(see von Hippel, 1994). Examples of such problems include the need for a novel method to ensure the
authenticity of a recycled PET polymer for fabric uses; the need for a computer algorithm to simulate
insect behavior in response to a new pesticide used on wheat; and the specification of a new synthesis
route for a chemical compound that satisfies specific criteria in terms of yield, purity, and cost (for
examples of problems submitted to innovation contests through InnoCentive see Lakhani, et al., 2007).
For the rest of this dissertation, in the context of my research on innovation contests, the shorthand
term “problem” is used for such technical problems in the innovation process.
Historical examples of innovation contests include the £20,000 Longitude Prize, which the British
Parliament proposed in 1714 for a simple method that could determine a ship’s longitude at sea within
30 nautical miles (Andrewes, 1996), and the 1829 prize of £500 that Liverpool and Manchester
Railway proposed for the best-performing engine for the first British passenger train line (Fullerton &
McAfee, 1999). Prominent contemporary examples include the mining companies Barrick and
Goldcorp, which proposed prizes for solutions to gold and silver exploration problems; the consumer
goods company Procter & Gamble, which distributes “technology briefs” seeking solutions to inhouse R&D problems (Huston & Sakkab, 2006); the Netflix Challenge, which involved several prizes
for algorithms predicting users’ assessment of rented movies based on their stated preferences; and the
2

Howells (2006) provides a comprehensive review of the literature on innovation intermediaries.
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Ansari X Prize for the first non-governmental organization to launch a reusable manned spacecraft
into space twice within two weeks.

2.4.2 RESEARCH GAPS: ORGANIZATIONAL PROBLEM FORMULATION FOR
INNOVATION CONTESTS
In this section, I present two gaps in scholarly understanding of problem formulation for innovation
contests. As argued in chapter 1.2, innovation contests conducted through innovation intermediaries
have two important implications for organizational problem formulation at the seeker firm: First, the
seeker’s internal problem-solving process gets split into problem formulation by the seeker firm and
problem solving by external solvers. The seeker’s problem-formulation process needs to generate
problem statements indicating what problems the seeker wants solved (i.e., written descriptions of the
problems and criteria for the desired solutions) (Lakhani, et al., 2007; Terwiesch & Xu, 2008).
Second, the seeker’s problem-formulation process involves the innovation intermediary as an external
service provider. The seeker consequently needs to organize for an effective collaboration with the
innovation intermediary’s staff in organizational problem formulation. As is argued subsequently,
neither of these two implications has been addressed in existing research.
Although problem formulation represents a critical component of innovation contests, none of the
reviewed research on organizational problem formulation is sufficient to explain how companies
formulate problems for innovation contests. Furthermore, research on organizational problem
formulation within organization theory does not explain problem formulation for innovation contests,
because much of this research focuses on relatively simple problems that can be solved through
organizational routines. For these problems, problem formulation is not an important issue because a
problem representation can be retrieved or developed relatively automatically (see chapter 2.1). The
behavioral theory of the firm acknowledges, however, that unfamiliar and more complex problems
require problem-formulation activities, specifically the development of a cognitive and/or symbolic
problem representation. Although early behavioral research does not address the development of
problem representations in any depth (Cohen, et al., 1972; Cyert & March, 1963; for a partial
exception see March & Olson, 1976; March & Simon, 1993 [1958]; Simon, 1997 [1947]), Baer et al.’s
(2008) theory of strategic problem formulation represents a first important effort in this direction.
However, their theory is insufficient to explain problem formulation for innovation contests for two
reasons. First, the theory pertains to strategic problems (i.e. highly complex problems with a
significant expected impact on the organization as a whole). In contrast, innovation contests are one
approach to solving technical, innovation-related problems. These problems typically are more limited
in scope than strategic problems and focus more exclusively on the technical dimension, whereas
strategic problems often involve an array of dimensions. Second, Baer et al.’s (2008) structured group
process aims to mitigate impediments that stem from heterogeneity inside a small group of known, colocated individuals (e.g., differences in the language or information of the involved individuals). The
group process does not address how to bridge differences with a large pool of unknown external
problem solvers (e.g., differences in information available to external solvers compared with internal
R&D staff). Problem formulation for innovation contests is consequently outside the scope of Baer et
al.’s (2008) theory.
The strategic management literature is inappropriate to explain problem formulation for innovation
contests for basically the same reasons as those discussed in the paragraph above: This literature is
concerned with strategic problems and the problem-formulation approaches in the strategic planning
literature, such as the planning and design approach (Nadler, 1981) or assumptional analysis (Bronn,
1998; Kilmann & Mitroff, 1979; Mason & Mitroff, 1981; Mitroff, et al., 1979; Mitroff & Mason,
1980; Mitroff, et al., 1982), are designed for a small management team of personally known and co-
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located individuals. Since the strategic management literature does not discuss how problem
formulation needs to be adapted to produce problem statements that can be distributed to external
problem solvers, problem formulation for innovation contests is outside the scope of problemformulation approaches in the strategic management literature.
Existing research on problem formulation in the innovation management literature provides several
fundamental concepts that are important for a theory of problem formulation. However, this research
is likewise insufficient to explain problem formulation for innovation contests. Both early research and
current mainstream innovation research draw on the basic concepts of problem representation and
solution space from information processing theory. Building on the foundation of these theoretical
concepts, this stream of innovation research argues that problem solving is a process of iterations
between problem formulation and problem solving. As argued in the literature review (see chapter
2.2), this theoretical framework cannot explain how the initial problem formulation that kicks off
problem-formulation/problem-solving cycles is developed. Yet an explanation of how the seeker
company develops the initial problem formulation, which initiates external problem solvers’ efforts,
needs to be the core of any framework that attempts to clarify problem formulation for innovation
contests.
Recent innovation research based on the social practice view of organizations and organizational
knowledge creation theory sheds additional light on problem formulation for innovation contests.
From these theories, it can be argued that a problem formulation is a piece of knowledge, much of
which is tacit in nature and consequently embedded in specific social and physical contexts. The tacit
nature of much problem-related knowledge makes it difficult to encode a problem formulation in a
written problem statement for external problem solvers. The social practice view would raise some
doubts about whether a written problem statement, which has been developed in a specific community
of practice inside the seeker firm, can successfully be shared with and understood by external problem
solvers who are not part of that community. Organizational knowledge creation theory would be more
optimistic, stressing that tacit knowledge can be externalized into concepts that can be shared beyond
the immediate community of practice. However, this theory also argues that concepts need to be
justified toward others to be accepted and understood by them. Because problem formulation for
innovation contests does not involve interactions with problem solvers and justification of the problem
formulation toward them, organizational knowledge creation theory cannot fully explain problem
formulation for innovation contests either.
Given this gap in existing organizational problem-formulation research, an inductive study of problem
formulation for innovation contests is warranted. The first essay in this dissertation contains such a
study. The second essay addresses the second implication of conducting innovation contests through
innovation intermediaries. As noted previously, the relationship between the seeker company and the
innovation intermediary adds an additional dimension to organizational problem formulation at the
seeker company. This dimension needs to be investigated because the involvement of the innovation
intermediary transforms problem formulation for innovation contests into an inter-organizational
process involving employees from both the seeker and the intermediary. The seeker company
consequently needs to organize for an effective collaboration with the innovation intermediary’s staff.
However, literature has not yet investigated how the seeker company manages the innovation
intermediary’s involvement in the problem-formulation process. Instead, existing innovation
management research focuses on the function of innovation intermediaries and their potential benefits
for innovating companies. Several researchers have explicitly recognized, though, that little evidence
exists on the relationships between innovation intermediaries and their clients (Howells, 2006;
Pittaway, Robertson, Munir, Denyer, & Neely, 2004; Verona, et al., 2006). Thus, the second essay
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contains an inductive study of managerial challenges for the seeker company when collaborating with
an innovation intermediary to conduct innovation contests.

2.4.3 EMPIRICAL CONTEXT: CLIENT DIALOGUE
Client dialogue is one approach for professionals to participate in important organizational processes
at client organizations, including their clients’ organizational problem-formulation processes
(Ballantyne, 2004; Ballantyne & Varey, 2006; Grönroos, 2000, 2004; Jaworski & Kohli, 2006; Payne,
Storbacka, & Frow, 2008). Throughout an interactive client dialogue, both professionals and client
managers present their ideas, insights, and positions while granting the other party space to present its
views (Bohm, 1996; Ellinor & Gerard, 1998; Pearce & Pearce, 2004). Client dialogues play a
particularly important role in professional services because professionals and client managers can only
solve complex and contextually embedded client problems through intense knowledge sharing and
cooperation (see Bettencourt, et al., 2002; Ennew & Binks, 1999; Gadrey & Gallouj, 1998;
Gummesson, 1978). Because the fundamental characteristic of a professional service firm (PSF) is its
ability to diagnose and solve client problems (e.g., Gummesson, 1978; Nikolova, Reihlen, &
Schlapfner, 2009), client problems and the provider’s problem-solving capabilities are predominant
topics for dialogue in a PSF context. Client dialogue creates a context in which both professionals and
clients can learn from and build on the other party’s insights; that is, the client dialogue involves the
co-creation of relationship-specific knowledge about client problems and approaches for solving them
(Ballantyne & Varey, 2006; Grönroos, 2000, 2004; Jaworski & Kohli, 2006). Client dialogue thus
affects the client’s organizational problem formulation by generating additional knowledge about
organizational problems.
When the dialogue features important client problems, the knowledge that professionals and client
managers create is valuable for both parties. For the client, the jointly created knowledge offers a
valuable and deeper understanding of its own problems and also signals the PSF’s problem-solving
skills, which can support effective decision making. For example, with a better understanding of the
problem, client managers can prioritize problems and determine whether they need professional
services (see Jaworski & Kohli, 2006). In this case, the dialogue with a professional produces
important knowledge and information, which serve as inputs for organizational problem formulation
in the client organization. For professionals, the co-created knowledge reveals not only key client
problems but also their organizational context and the perspective of the client managers. Such
multifaceted input enables professionals to participate in and support their clients’ value-creating
business processes, such as organizational problem formulation (Ballantyne & Varey, 2006;
Gummesson, 2008b; Heinonen, et al., 2010), thereby differentiating themselves from other PSFs.
Thus, client dialogue leads to mutual benefits for both PSFs and their clients, which should increase
both sides’ commitment to their relationship.

2.4.4 RESEARCH GAP: ORGANIZATIONAL PROBLEM FORMULATION IN CLIENT
DIALOGUE
In the preceding chapter, I proposed that client dialogue offers opportunities for professionals to
participate in the client’s organizational problem-formulation process. However, client dialogue has
the tendency to stagnate, fade away, and ultimately fall dormant when the client problems in the
dialogue become obsolete. Problems in a client dialogue can grow obsolete for several reasons. First,
the PSF may resolve the problem during a client assignment, so the client perceives no need for further
interaction (Eriksson & Vaghult, 2000). Second, the client may hire a competitor or solve the problem
itself. Third, the client may turn to more urgent and/or more important problems. In all these cases,
client dialogue will ultimately fall dormant, which undermines opportunities for professionals to
participate in and influence their client’s organizational problem-formulation process. To exercise
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continuous influence on their clients’ organizational problem formulation, professionals thus need to
proactively introduce additional relevant client problems to the client dialogue. Only then will
professionals be able to sustain the client dialogue over time and exercise continuing influence on their
clients’ organizational problem formulation. Sustaining client dialogue through the introduction of
additional client problems is a critical challenge for professionals, though. Client managers may avoid
discussing problems that do not immediately seem relevant, that threaten the managers’ position, or
that interfere with their dialogues with other service providers. Existing research, however, does not
address how professionals deal with this challenge.
As noted in chapter 2.4.2, most research on organizational problem formulation within organization
theory focuses on relatively simple problems, which can be solved through organizational routines and
does not address organizational problem formulation at all. The most notable exception is Baer et al.’s
(2008) theory of strategic problem formulation. However, this theory does not address what
professionals can do to become part of strategic problem formulation because it takes the viewpoint of
the client organization. The strategic management literature is inappropriate to explain how
professionals sustain client dialogue because the problem-formulation approaches in the strategic
planning literature, such as the planning and design approach (Nadler, 1981) or assumptional analysis
(Bronn, 1998; Mason & Mitroff, 1981; Mitroff, et al., 1979; Mitroff & Mason, 1980; Mitroff, et al.,
1982), similarly take the perspective of client managers. These problem-formulation approaches are
explicitly designed for a small team of managers inside one organization (i.e., the client organization
in a PSF context). Research on these problem-formulation approaches therefore does not address how
professionals introduce additional client problems to the client’s problem-formulation process.
Research on organizational problem formulation within innovation management is inappropriate for
several reasons. First, innovation management research is mostly concerned with technical,
innovation-related problems. These problems typically are more limited in scope and focus more
exclusively on the technical dimension, whereas many problems addressed by external service
providers, such as auditing, legal, or management problems, are broader in scope and often involve an
array of dimensions. Second, most theories within innovation management have been developed with
the firm’s internal innovation process in mind and implicitly adopt the viewpoint of the innovation
organization (see chapter 2.3). Thus, existing theory, such as organizational knowledge creation theory
and the social practice view of organizations, does not explain how an external service provider can
sustain client dialogue and thus exercise continuing influence on the client’s organizational problem
formulation.
Finally, existing research on client dialogue and relationship marketing in professional service settings
also does not explain how professionals sustain client dialogue by introducing additional client
problems. Both professionals and client managers may take the initiative to introduce client problems
into their dialogue. However, most service literature focuses solely on scenarios in which clients take
the initiative to introduce problems (Edvardsson, 1990; Gummesson, 1978; Maister, 1993; Schein,
2002). Studies on professional service provision (Abbott, 1988; Edvardsson, 1990; Gummesson, 1978;
Maister, 1993; Schein, 2002), the purchase of professional services (Day & Barksdale, 1992; Hill,
1988; Mitchell, Moutinho, & Lewis, 2003; Sonmez & Moorhouse, 2010), and value creation processes
in professional services (e.g., Lapierre, 1997) all portray client managers as perceiving a problem that
demands the services of a professional. In turn, the client managers assign professionals to work on the
problem, initiate a purchasing process, and enter into value-creating transactions, all of which sustain
the client dialogue by ensuring series of intense personal interactions and information exchanges.
Schein (2002, p. 21) even integrates the assumption of the client as the proactive party into a definition
of the client as “the person seeking help.” In summary, the dearth of research on how professionals
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sustain client dialogue through the introduction of additional client problems warrants an inductive
study. The third essay summarizes this inductive study.

3

ESSAYS ON INVOLVING EXTERNAL SERVICE
PROVIDERS IN ORGANIZATIONAL PROBLEM
FORMULATION

This section contains three essays on organizational problem formulation that are based on three
empirical studies that I conducted jointly with three co-investigators (Prof. Georg von Krogh and Dr.
Martin Wallin took part in all three studies, and Alban Fischer participated in the study on which the
third essay is based).3 These essays follow the same structure: After a short abstract, the research gap
is outlined, followed by a description of the study’s research design and a discussion of the theoretical
and managerial contributions. A more detailed description of the three empirical studies and their
results appears in three academic papers attached in Appendices 1–3.

3.1 THE ANATOMY OF PROBLEM FORMULATION FOR INNOVATION CONTESTS
This essay investigates problem formulation for innovation contests conducted through innovation
intermediaries.

3.1.1 ABSTRACT
Rapidly diffusing across industries and geographies, innovation contests allow firms to stimulate
external knowledge creation by distributing technical, innovation-related problems to external solvers
and proposing a fixed monetary reward for solutions. In this essay, I investigate problem formulation
for innovation contests in a multiple exploratory case study of six firms conducting innovation
contests through the same innovation intermediary. Using a rich data set, I inductively develop a
theoretical framework—comprising three generative process elements (“problem generation,”
“problem separation,” and “problem publication”) and four organizational roles (“developer,”
“adviser,” “coordinator,” and “sponsor”)—that explains how firms formulate problems for innovation
contests. The three generative process elements and the adviser role span the boundary between seeker
firm and innovation intermediary. The essay makes two related contributions. First, it provides a rare
account of the organizational implications of engaging in innovation contests through an innovation
intermediary. Second, it contributes to the open innovation literature by helping establish a theoretical
basis of problem formulation for innovation contests.

3.1.2 RESEARCH GAP
During new product development, firms must solve numerous technical, innovation-related problems,
such as design flaws, glitches in pilot production, and process or performance shortcomings in product
upgrades. Thus, innovation can meaningfully be characterized as a problem-solving process (Clark &
Fujimoto, 1991; Pisano, 1996; Terwiesch, 2008; Thomke & Fujimoto, 2000). Whereas firms built and
relied heavily on intra-organizational capabilities to solve innovation-related problems (Chandler,
1977; Langlois, 2003) in the post-WWII period, today firms increasingly solve problems by engaging
with knowledgeable external agents, such as customers, suppliers, and technical experts. This process
3

All co-investigators contributed to each empirical study. When I refer to decisions and activities in the essays in
the first person (e.g., “I investigate”), this choice of words reflects my responsibility for the essays in this
dissertation. I do not intend to suggest that I alone took these decisions and carried out these activities; rather, the
research was performed by the whole investigator team.
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is often referred to as “open innovation” (Chesbrough, 2003; Dahlander & Gann, 2010; Laursen &
Salter, 2006; Mowery, 2009). “Innovation contests” are a variant of open innovation in which firms
stimulate problem solving by “broadcasting” (Jeppesen & Lakhani, 2010) a problem statement to a
large pool of self-selecting external agents and proposing a monetary reward for solutions (Jeppesen &
Lakhani, 2010; Terwiesch & Xu, 2008). Firms often employ an innovation intermediary to distribute
the problem statement to external solvers and to help with the formulation of problems for innovation
contests (Lakhani, 2006).
Although prior research on innovation contests offers information on the optimal design of incentives
(Boudreau, et al., 2011; Che & Gale, 2003; Schottner, 2008; Taylor, 1995; Terwiesch & Xu, 2008) as
well as its problem-solving effectiveness (Jeppesen & Lakhani, 2010), little is known about the
organizational implications for firms engaging in innovation contests. Specifically, existing research in
innovation management is insufficient to explain how firms formulate technical, innovation-related
problems for innovation contests. As argued in chapter 2.4.2, innovation research based on the
information processing theory of cognition (e.g., Loch, et al., 2001; Pisano, 1996; Thomke, 1998a;
Thomke & Fujimoto, 2000) cannot explain how the initial problem formulation that kicks off iterative
problem-formulation/problem-solving cycles is developed. Yet explanation of how the seeker
company develops the initial problem formulation, which initiates external problem solvers’ efforts, is
the core of any framework that attempts to clarify problem formulation for innovation contests.
Recent knowledge-based innovation research (e.g., Brown & Duguid, 1991; Brown & Duguid, 2001;
Nonaka, 1994; von Hippel, 1994; von Hippel & Tyre, 1995; von Krogh, et al., 2000) sheds some light
on problem formulation for innovation contests by arguing that a problem formulation is a piece of
knowledge, much of which is tacit in nature and consequently embedded in specific social and
physical contexts. This argument provides an explanation of why it is difficult to encode a problem
formulation in a written problem statement for external problem solvers. Knowledge-based innovation
research, however, does not explain how seeker firms can overcome this difficulty. In light of this
research gap, this essay investigates how firms formulate problems for innovation contests conducted
through innovation intermediaries. I thereby respond to recent calls for research on how firms
“operate” innovation contests “in practice” (Terwiesch & Xu, 2008, p. 1542); how they select, design,
and define problems for innovation contests (Jeppesen & Lakhani, 2010); and how open innovation
affects the firm’s roles, processes, and practices (Alexy & Henkel, 2010).

3.1.3 RESEARCH DESIGN
Lacking adequate theory to address problem formulation in innovation contests conducted through
innovation intermediaries, I turn to an inductive approach. I adopted a multiple case study design
(Eisenhardt & Graebner, 2007; Yin, 2003) and the method of constant comparison, cycling between
data collection, data analysis, and further data collection based on emergent themes (Corbin & Strauss,
2008). For clarity of exposition, data collection and data analysis are discussed sequentially, though
they were linked in the research process.
Research Setting and Sampling
I employed a two-step theoretical sampling strategy. First, I identified “typical cases” (Miles &
Huberman, 1994; Yin, 2003) by selecting firms that had worked with InnoCentive, an innovation
intermediary that specializes in organizing innovation contests for its clients (for a discussion on the
role of intermediaries in innovation, see Howells, 2006). InnoCentive operates a web-based platform
through which seekers can “broadcast” (Jeppesen and Lakhani, 2010) problem statements to a network
of approximately 180,000 problem solvers. Publically known clients of the company include Procter
& Gamble, Eli Lilly, and Dow AgroSciences. Second, from the population of typical cases (N ~ 60), I
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sampled six firms constituting “polar types” (Eisenhardt, 1989; Eisenhardt & Graebner, 2007)
representing successful and unsuccessful cases. Three cases were deemed successful because of their
ability to formulate a stream of problems for innovation contests. The remaining three cases were
classified as unsuccessful because none of the firms could formulate a stream of problems and
subsequently stopped working with InnoCentive over time (see Appendix 1).
Units of Analysis
Consistent with literature on problem formulation (e.g., Cowan, 1986; Lyles & Mitroff, 1980; Smith,
1988), I conceive problem formulation as a process—that is, “a sequence of events that describes how
things change over time,” including different “incidents, activities, and stages” (Van de Ven, 1992, p.
169). Langley (1999) suggests that studying organizational processes should involve the investigation
of several units of analysis. Across the six case firms, I therefore investigated both the formulation
processes of individual problems and the informants’ perceptions across problem-formulation
processes, that is, their “sensemaking” or construction (Weick, 1995) of how “the” problemformulation process for innovation contests works.
Data Collection
I collected data from four sources between October 2007 and September 2010. First, I interviewed 18
(senior) managers and (senior) scientists from the selected six InnoCentive client firms (several
informants were interviewed repeatedly). The interviews followed semi-structured, open-ended
guidelines and took the form of “guided conversations” (Yin, 2003, p. 89). I asked managers about
their activities in the ongoing collaboration with InnoCentive and the activities of their staff in
formulating problems. I began the interviews with scientists by asking questions about the formulation
of a specific problem. These questions aimed to uncover critical events, contextual variables
influencing these events, the sequence of these events, involved people, and their activities during the
problem-formulation process. During two site visits, I asked the scientists to bring draft problem
statements to the interview, which provided the opportunity to track the evolution of a problem
statement over multiple drafts. I then broadened the interview also to capture scientists’ reflections of
the problem-formulation process in general. In doing so, I assumed that informants’ work had led
them to develop beliefs on how problem formulation “works” in their setting and that these beliefs
would be accessible through open-ended interview questions (Fontana & Frey, 1997; Holstein &
Gubrium, 1997).
Second, I was granted unusually deep access to InnoCentive. I conducted formal interviews with 18
InnoCentive staff (senior managers, scientists, and salespeople). In these interviews, I asked questions
about InnoCentive’s relationship with the case firms. Similar to the seeker interviews, I focused both
on individual problem-formulation processes and on capturing InnoCentive employees’ sense of how
problem formulation “works.” Interviews with informants at seeker firms and InnoCentive were
partially conducted in person and over the telephone. The interviews lasted between 50 minutes and
two hours, and all were recorded and subsequently transcribed verbatim (resulting in approximately
600 pages of text). I also visited the InnoCentive headquarters for a three-day visit. During that time, I
was granted free access to all InnoCentive premises. I held informal conversations, observed the daily
work in the building, and attended internal meetings. I also took detailed notes of my observations and
wrote them up within 24 hours.
Third, I collected archival sources, such as InnoCentive press releases and published problem
statements. In addition, I collected the slide decks that InnoCentive uses in training and information
sessions with existing client firms. From seeker firms, I collected additional problem statements as
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well as internal seeker R&D newsletters and presentations that were used to inform employees about
innovation contests and InnoCentive. These newsletters and presentations contained recommendations
on how to approach problem formulation. Archival sources totaled approximately 300 pages of text.
Fourth, during the course of the research project, I conducted 11 supplementary interviews with
managers and engineers/scientists at seeker firms from different industries (engineering products,
consumer products, chemicals). I used these interviews to cross-check data points and interview
statements and to solicit feedback on emerging ideas, constructs, and relationships.
Data Analysis
Given the inductive research design, I approached data analysis without a pre-defined coding scheme
(Corbin & Strauss, 2008). With the understanding of problem formulation for innovation contests as a
process, I focused the analysis on the activities of the involved individuals and how they were ordered
over time (Langley, 1999; Van de Ven, 1992). I conducted three rounds of coding. The first two
rounds were based on the three successful cases, and the third coding round was based on the
unsuccessful cases. Coding was supported by the software ATLAS.ti.
First, reading through the interview transcripts helped me identify first-order concepts, such as
“putting the problem on paper,” which could be attributed to the interview data (Van Maanen, 1979).
Using these first-order concepts, I then developed seven second-order, non-overlapping themes (e.g.,
“drafting problem statements”) and labeled them with a more general description of the first-order
concepts or existing theoretical constructs (Van Maanen, 1979). Comparing and contrasting secondorder themes across cases and informants, I identified three process elements of formulating a stream
of problems for innovation contests. Adopting terminology from Anand et al. (2007), I term the three
process elements “generative elements” because they jointly form the overall process for formulating
problems for innovation contests. I labeled these three generative elements (e.g., “problem
generation”) by capturing second-order concepts at a higher level of abstraction (see Appendix 1).
Second, during the first coding round, I observed that the activities encapsulated in the three
generative elements were clustered around individuals with different backgrounds and job positions. I
systematically tracked these clusters of activities across the three successful case firms and found
highly similar patterns. Because an organizational role can be understood as a characteristic pattern of
activities associated with a social position (Biddle, 1986), I conceived these patterns of activities as
four different roles in the problem-formulation process for innovation contests. I labeled these
organizational roles “developer,” “adviser,” “coordinator,” and “sponsor.” The three generative
process elements and the four organizational roles in problem formulation for innovation contests
constitute a tentative theoretical framework of problem formulation for innovation contests (see
Appendix 1). To be clear, these three cases constituted “literal replications” (Yin, 2003)—that is, cases
that generated the same outcome (a stream of problems formulated for innovation contests) for reasons
the framework can explain (the case firms employed all three generative process elements and
organizational roles).
Third, to increase the validity of the framework, I also applied the coding scheme to data from the
three unsuccessful cases (Eisenhardt & Graebner, 2007). These cases constitute “theoretical
replications” (Yin, 2003) because none of them generated the desired outcome (a stream of problems
formulated for innovation contests) for reasons the framework can explain (in each case, deviations
occurred in one or more of the generative process elements and organizational roles, see Appendix 1).
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Validity
I followed Yin’s (2003) recommendations to increase construct validity by “triangulating” (Jick, 1979)
the findings through the use of multiple data sources (interviews, informal conversations, and
observations captured in field notes and public and private archival documents). Interviews were
conducted at different levels of hierarchy at seeker firms and the innovation intermediary. I used the
data to build a “chain of evidence” for the constructs and propositions (Yin, 2003, p. 34) that is
reflected in the coding tables, the comparisons of roles and generative process elements across case
firms, and the case descriptions in Appendix 1. Construct validity was further strengthened by
soliciting feedback from several informants on emerging constructs and their relationships during data
collection and analysis. To increase internal validity, I used both literal and theoretical replications of
the framework. This research design offers evidence that all roles and generative process elements are
necessary components of the framework of problem formulation for innovation contests. To increase
external validity, I replicated the framework across cases from different industries (specialty
chemicals, agricultural chemicals, base chemicals, consumer products, and pharmaceuticals) and
regions (the United States and Europe). I strived to make the study reliable by building a case study
database and by transcribing all 47 interviews verbatim.

3.1.4 CONTRIBUTIONS
This essay makes two contributions to the existing literature. First, it explores the organizational
implications of open innovation, and second, it explains how firms can formulate problems so that
they become sharable with external problems solvers.
Innovation Contests: Organizational Implications
The essay adds an important empirical focus on seeker firms and innovation intermediaries to existing
research on innovation contests, which mainly pertains to solvers (Jeppesen & Lakhani, 2010;
Terwiesch & Xu, 2008). While Jeppesen and Lakhani (2010) acknowledge that problem formulation is
the “sine qua non” of an innovation contest, extant research treats problem statements as an exogenous
factor to the seekers–solver game and thus assumes that seeker firms are able to formulate problems
for innovation contests with considerable ease. However, the research illustrates that the ability to
formulate problems varies considerably across seekers (i.e., problem formulation is endogenous to
innovation contests). From these insights, I inductively develop a new theoretical framework
comprising three generative process elements (“problem generation,” “problem separation,” and
“problem publication”) and four organizational roles (“developer,” “adviser,” “coordinator,” and
“sponsor”). The generative process elements and the adviser role span the boundary between seeker
firms and the innovation intermediary. That is, innovation intermediary staff contributes to the
problem-formulation process and may take on an adviser role during that process. The framework
provides the anatomy of problem formulation in innovation contests because it explains the basic
mechanism through which seekers, with the help of an innovation intermediary, formulate problems
for innovation contests. The study thus contributes to current research on the organizational
implications of open innovation by illuminating the necessary organizational processes and roles for
one specific open innovation variant, innovation contests (Alexy & Henkel, 2010; Sieg, Wallin, & von
Krogh, 2010). Theorizing on the organizational implications of open innovations simultaneously helps
establish the theoretical basis of open innovation, for which several authors have recently called (e.g.,
Dahlander & Gann, 2010; Gassmann, Enkel, & Chesbrough, 2010; Groen & Linton, 2010; Huizingh,
2011).
When conducting innovation contests, seeker firms use an “initiating” strategy, proactively
“signaling” their unsolved problems to external sources (Alexy, George, & Salter, 2011; Alexy &
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Henkel, 2010). Through innovation contests, seeker firms move beyond building absorptive capacity
to exploit existing external knowledge toward stimulating external problem solvers to create
knowledge. The study demonstrates that seekers’ capacity to stimulate external solvers rests on a
distinct organizational problem-formulation process. The introduction of a distinct problemformulation process affects internal work practices because the activities encapsulated in problem
generation, separation, and publication differ markedly from internal problem solving. In particular, I
find that the work practices of bench scientists were disrupted by the introduction of innovation
contests. Consistent with existing research (Barley, 1986; Barley, Meyer, & Gash, 1988; Edmondson,
Bohmer, & Pisano, 2001; Sieg, et al., 2010), this disruption led to resistance on the part of bench
scientists to assume a developer role and to formulate problems for innovation contests. Yet
developers are critical to problem formulation; although they often rank low in the seeker firm’s
formal hierarchy, their ownership of problem generation, separation, and publication is critical. The
other three roles—sponsor, coordinator, and adviser—therefore mainly involve alleviating the “pain”
caused by this disruption in developers’ work practices. Importantly, innovation intermediary staff can
make a major contribution to overcoming bench scientists’ resistance by assuming an adviser role—
that is, helping bench scientists “make sense” of problem generation and separation, explaining the
differences from normal work practices, and facilitating new work practices with the intermediary’s
extensive experience and knowledge.
Open Innovation: Formulating Sharable Problems
Several authors have recently called for a better theoretical foundation of open innovation research
(e.g., Dahlander and Gann, 2010; Groen and Linton, 2010; Gassmann, Enkel, and Chesbrough, 2010;
Huizingh, 2011). Next, I discuss how research on problem formulation for innovation contests
responds to these concerns.
Innovation contests require problems to be formulated for and shared with a large group of
individually unknown solvers with whom the seeker firm cannot interact. Indeed, formulating
“sharable problems” for external solvers is a widespread challenge in open innovation for at least two
reasons. First, open innovation practices that attempt to stimulate the creation of novelty, for example,
through contract research (Howells, 1999) or R&D alliances (Oxley & Sampson, 2004), require a
specification of what is to be achieved or, in other words, a formulation of the problem to be solved.
Second, internal problem-related knowledge is usually not in a form to be readily shared with
outsiders in other contexts (Carlile, 2004; Dougherty, 1992; von Hippel, 1994). Thus, leveraging
external knowledge in internal problem solving hinges on the ability to make internal problem-related
knowledge sharable with outsiders. Here, innovation contests are an extreme case of open innovation,
as seekers need to overcome the challenge of encoding tacit problem-related knowledge into a written
statement that can be shared with and understood by outside solvers in different or even unknown
environments.
Expanding on the empirical findings regarding problem separation, I suggest that perspective taking
and perspective giving are mechanisms that make problems sharable with large groups of individually
unknown outsiders. Perspective taking involves cognitively adopting another person’s viewpoint and
assessing what that person knows (Parker, Atkins, & Axtell, 2008; Parker & Axtell, 2001; Reeder &
Trafimow, 2005), whereas perspective giving involves discursively inducing a perspective in someone
else (Graumann, 1989). By giving and taking the perspective of external solvers, seeker employees
economize on direct interactions with outsiders and include external solvers indirectly into the
problem-formulation process. Again, innovation intermediary staff contributes to this process. With
their extensive experience with innovation contests, they are in a good position to give the perspective
of external problem solvers.
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Moreover, problem statements function as “boundary objects” (Carlile, 2004; Star & Griesemer, 1989)
that facilitate problem sharing. The literature on boundary objects explains how certain types of
artifacts facilitate sharing between known, co-located individuals. Boundary objects aid individuals in
voicing their concerns and making their personal perspective of a problem (or their personal problem
formulation) accessible to others. As a result, the challenge for seekers becomes one of constructing a
problem statement that can become a boundary object. On the basis of my empirical research, I
propose that perspective taking and perspective giving are mechanisms that do precisely that: help
seekers turn problem statements into boundary objects aimed at solvers with whom they cannot
interact.

3.2 PROBLEM FORMULATION AS A MANAGERIAL CHALLENGE
INNOVATION INTERMEDIARY RELATIONSHIPS

IN

CLIENT–

This essay addresses organizational problem formulation as a managerial challenge when companies
collaborate with an innovation intermediary to leverage innovation contests to solve R&D problems.

3.2.1 ABSTRACT
Current open innovation literature needs to be complemented with work on the managerial challenges
companies face when working with an innovation intermediary to solve R&D problems. With an
exploratory case study design, I investigate these managerial challenges in seven chemical companies
working with the same innovation intermediary. Three recurring challenges were identified in all
companies: (a) enlisting internal scientists to work with the innovation intermediary, (b) selecting the
right problems, and (c) formulating problems to enable novel solutions. Enfolding knowledge-based
innovation research, I explain how these challenges arise from scientists’ different work practices in
internal versus external R&D problem solving.

3.2.2 RESEARCH GAP
Proponents of open innovation argue that firms need to intensify access to and exploitation of external
sources of knowledge (Chesbrough, 2006a, 2006b; Gassmann, 2006; Huston & Sakkab, 2006;
Wolpert, 2002). One approach to leveraging external knowledge is to work with an innovation
intermediary—that is, an “organization or body that acts as an agent or broker in [some] aspect of the
innovation process between two or more parties” (Howells, 2006, p. 720). Innovation intermediaries
create value for clients by identifying, accessing, and transferring solutions to innovation related to
their clients (Hargadon & Sutton, 1997; Nambisan & Sawhney, 2007; Sawhney, Prandelli, & Verona,
2003; Verona, et al., 2006). However, companies should expect managerial challenges in their R&D
organization when they begin working extensively with innovation intermediaries (Chesbrough,
2006a) because open innovation research shows that organizational factors play a crucial role in the
shift toward openness. In other words, open innovation is not merely a technological phenomenon but
also involves managerial challenges, such as the transformation of business models (Chesbrough,
2007), implantation of new types of R&D organizations (Chesbrough & Appleyard, 2007; Gassmann
& von Zedtwitz, 1999), and cultural change to accommodate a more “open” attitude among employees
(Huston & Sakkab, 2006).
Several authors explicitly recognize, however, that little evidence exists on the relationships between
innovation intermediaries and their clients (Howells, 2006; Pittaway, et al., 2004; Verona, et al.,
2006). For example, Howells (2006) conducted a comprehensive literature review that shows how
work on innovation intermediaries has emerged from different research areas, including technology
diffusion, systems of innovation, innovation management, and service organizations. This research
classifies intermediaries and investigates their function in innovation and technological change at the
level of systems and industries. Complementary research goes far in identifying the potential benefits
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of innovation intermediaries for clients, including integrating customer knowledge to solve
innovation-related problems (e.g., Verona et al., 2006), leveraging the technical expertise of external
agents in solving R&D problems (Lakhani, 2006), assessing and evaluating external technological
solutions (Howells, 2006), or adapting existing design solutions to novel problems (Hargadon, 2002).
This research, however, provides a limited understanding of the implementation of open innovation
through innovation intermediaries, as Verona et al. (2006) and others (see Howells, 2006; Pittaway et
al., 2004) acknowledge. Additional research is needed to shed light on the managerial challenges
companies face when collaborating with innovation intermediaries. To address this gap, this essay
asks the following research question: What managerial challenges do companies face when
attempting to solve R&D problems through an innovation intermediary?

3.2.3 RESEARCH DESIGN
The empirical study underlying this essay is based on an exploratory, data-rich research design (Yin,
2003; Eisenhardt & Graebner, 2007) and comprises seven cases of “seekers.” Seekers are firms
soliciting solutions to R&D problems through the innovation intermediary, InnoCentive. I chose
InnoCentive as the focal innovation intermediary because the company is often described as a
preeminent innovation intermediary and thus can be considered a “typical” case (Yin, 2003;
Eisenhardt & Graebner, 2007; Miles & Huberman, 1994) of an innovation intermediary.
The sampling strategy minimizes variation because the cases have all worked with the same
innovation intermediary during the past five years and belong to the chemical industry in the United
States and Western Europe. At the same time, I maximize variation along two dimensions: the number
of R&D problems submitted to and the outcome of the relationship with InnoCentive. The outcome of
the relationship, in turn, can be observed along three sub-dimensions: the current status of the
relationship (ongoing or canceled), the solution rate (number of accepted solutions divided by total
number of submitted problems), and the subjective success as perceived by the seeker (see Appendix
2).
The essay relies on data gathered between September 2007 and August 2008. The main data source is
interviews with 14 current R&D managers and senior scientists who are or were directly involved in
the sample companies’ relationships with InnoCentive (several informants were interviewed
repeatedly). The interviews followed semi-structured, open-ended guidelines and took the form of
“guided conversations” rather than structured queries (Yin, 2003, p. 89). I also conducted interviews
with two InnoCentive staff from scientific operations and marketing and collected archival data from
two case companies.
I performed within-case analysis to reduce the amount of case data (Miles & Huberman, 1994),
followed by cross-case synthesis (Yin, 2003) to identify common patterns. Cross-case synthesis
entailed three major steps, which were performed by hand. The first step was inspired by Stake’s
(2005) cross-case analysis technique of “merging case findings” and by pattern analysis, which aims
to identify patterns of regularities by condensing a large amount of data into meaningful and
parsimonious pieces of information (Miles & Huberman, 1994). I began the data analysis with an open
search procedure after the first interview, initially looking for patterns reflecting the managerial
challenges discussed during the interview. I then compared these patterns against emergent patterns
from subsequent interviews. Throughout the process, I also used other sources of data to discern
whether the emergent managerial challenges could be grounded in these data sources (e.g., an internal
presentation from one company elaborated on experiences in “formulating the problem” for
InnoCentive). This iterative process led to modifying patterns as they developed. I dropped challenges
that could not be grounded in all seven case companies (e.g., working with external scientists was
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described as a “cultural challenge” by informants in two cases; yet “culture” was not mentioned as a
challenge in other case companies and consequently dropped from the analysis). Other challenges
were modified when I compared them with data across cases. For example, the final managerial
challenge “formulating the R&D problem to enable novel solutions” emerged from a multitude of
informant comments on “defining,” “formulating,” and “describing” problems to be posted on
InnoCentive’s website. Thus, I only maintained challenges supported by data from all seven cases. I
solicited feedback from the informants; none objected to the findings.
In the second step of the data analysis, I grouped the cases according to the outcome of the
relationship with InnoCentive and examined differences in how companies dealt with the identified
managerial challenges (Yin, 2003, pp. 133-137; Eisenhardt, 1989, p. 540-541). I found that one case
company dealt with them differently than the other case companies.
Third, to go beyond a mere description of identified managerial challenges, I “enfolded” (Eisenhardt,
1989) existing literature to explain why these challenges arise. Using iterative cycles of comparing the
findings with literature, I settled on knowledge-based innovation research to explain how the identified
managerial challenges arise from differences in scientists’ work practices when they formulate R&D
problems for innovation contests rather than in-house R&D problem solving.

3.2.4 CONTRIBUTIONS
The essay investigates managerial challenges when companies attempt to solve R&D problems
through an innovation intermediary and makes two contributions. First, I identify problem formulation
as a major managerial challenge on the basis of an inductive analysis of seven cases from the chemical
industry and one innovation intermediary. Second, the essay explains how the managerial challenge of
problem formulation arises from a change from an iterative or circular to a linear process of problem
formulation and problem solving. According to several authors, problem formulation is a critical
aspect of knowledge creation and innovation (Nonaka, 1994; von Krogh et al. 1994). These authors
distinguish between problem representation, so that problem-related information can be processed
(e.g., Newell & Simon, 1972; Simon, 1973), and problem formulation. If a problem has already been
formulated and thus is pre-given, it can be represented to enable a search for solutions. However, in
science, engineering, and many other areas, considerable work needs to be expended to formulate
problems (Nonaka & Takeuchi, 1995). The struggle with problem formulation was prominently
illustrated in the case companies: problems “in the heads of scientists” are not suitable for the
problem-solving mechanism of an innovation intermediary. Making these problems explicit in
adequately formulated problem statements requires more resources from internal scientists than R&D
management expected. As a result, clients need to enlist their scientists to induce them to expend the
necessary effort.
When social context is abundant in firms and affords them shared language, symbols, practices, and
social relations (Grant, 1996; Kogut & Zander, 1992, 1996), problem formulation and problem
solution can be iterative or circular (Nonaka, 1994; Nonaka et al. 2006). Scientists can move back and
forth between problem formulation, which directs the search for solutions, and the emerging solutions.
They evaluate the quality of the emerging solution, and if deemed insufficient, the formulation of the
problem can be refined or even fundamentally altered. The social context of the research group and the
company creates a shared understanding of the problem and solution criteria (Nonaka, 1994; Nonaka
& Takeuchi, 1995). This shared understanding allowed scientists in the case companies to initiate
research projects with relatively broad objectives and solution criteria, which were then iteratively
narrowed down while elements of the solution were developed. However, when firms want to engage
multiple external problem solvers through an innovation intermediary, the process of problem
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formulation and problem solving must be linear. To access and leverage the diverse knowledge of
outside solvers, client scientists need to abstract their problem formulation from the social context of
their company. Otherwise, external solvers cannot relate to the problem because they lack
understanding of the specific language, common knowledge, and implicit assumptions that internal
scientists share naturally as part of their daily working lives.

3.3 PROACTIVE DIAGNOSIS OF CLIENT PROBLEMS: HOW PROFESSIONALS
SUSTAIN CLIENT DIALOGUE AND INFLUENCE THEIR CLIENTS’
ORGANIZATIONAL PROBLEM FORMULATION
This essay investigates how professionals introduce additional client problems to their dialogue with
client managers and thereby influence their clients’ organizational problem formulation.

3.3.1 ABSTRACT
Client dialogue offers professionals opportunities to influence their clients’ organizational problem
formulation. However, client dialogue may fall dormant if not properly cultivated. This inductive
study investigates how professionals sustain a fruitful client dialogue by proactively introducing
additional client problems to the dialogue. Extensive field research with a “Big Four” accounting firm
and 11 client companies inductively generates a framework to describe how professionals engage in
proactive diagnosis of client problems to introduce these problems to the client dialogue. The
framework is grounded in 49 focused interviews with professionals and client managers, as well as
supplementary interviews, observations, and firm documents. The suggested framework consists of the
components of proactive diagnosis (strategies to gain information about and influence client
managers’ problem formulations), the trade-off that professionals must make among these
components, several enablers of and constraints on proactive diagnosis, and key client concerns that
professionals must address to introduce additional client problems. The essay primarily contributes to
literature on relationship marketing in PSFs by showing how proactive diagnosis helps professionals
overcome the problem of dormancy in client dialogue, complements personal selling, and extends the
role of diagnosis beyond paid client assignments into the pre-selling phase. Furthermore, the essay
contributes to the literature on organizational problem formulation by theorizing how professionals
sustain client dialogue and thus create opportunities to influence their clients’ organizational problem
formulation.

3.3.2 RESEARCH GAP
Dialogical interactions between service providers and their clients are cornerstones of relationship
marketing because they focus on creating longitudinal bonds with clients rather than single point-ofsale transactions (Grönroos, 2004). In the PSF setting, dialogical interactions with clients, or “client
dialogue,” means that professionals and managers in the client organization engage in a continuous
exchange of ideas, opinions, and knowledge about the client organization’s problems and the PSF’s
problem-solving capabilities (Ballantyne, 2004; Grönroos, 2004). Because client dialogue often deals
with client problems, such dialogue creates opportunities for professionals to influence their clients’
organizational problem formulation. Influencing clients’ organizational problem formulation offers
many potential benefits for professionals and clients alike, including more effective decision making
for clients and opportunities for professionals to differentiate themselves from competitors.
Both professionals and client managers may take the initiative to introduce client problems to their
dialogue. However, most service literature focuses solely on scenarios in which clients take the
initiative to introduce problems (Edvardsson, 1990; Gummesson, 1978; Maister, 1993; Schein, 2002).
Schein (2002, p. 21) even integrates this assumption into a definition of the client as “the person
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seeking help.” However, if professionals simply remain passive and wait for clients to introduce
additional problems, the client dialogue may stagnate, fade away, and ultimately fall dormant when
the problems of the conversation become obsolete.
Problems become obsolete for several reasons. First, the PSF may resolve the problem during a client
assignment, so the client perceives no need for further interaction (Eriksson & Vaghult, 2000).
Second, the client may hire a competitor or solve the problem itself. Third, the client may turn to more
urgent and/or more important problems. Thus, to sustain a fruitful client dialogue and overcome the
threat of dormancy—while also ensuring that they can sense client problems and provide tailored
services—professionals cannot afford to wait for the client’s initiative. Rather, professionals must
proactively introduce additional problems the client considers relevant.
Doing so is a critical challenge. Client managers may avoid discussing problems that do not
immediately seem relevant, that threaten the managers’ position, or that interfere with their dialogues
with other service providers. However, existing research on client dialogue and relationship marketing
in professional service settings has not explained how professionals might deal with this challenge.
Existing research in organization theory, strategic management, and innovation management likewise
has not explained how professionals introduce additional problems to client dialogue, as argued in
chapter 2.4.4. Thus, Ballantyne and Varey’s (2006, p. 116) call for research on “new methods,
techniques, and even tactics for engaging in productive dialogs” is particularly pressing in the
professional services context. In response to their call, this essay addresses the following research
question: How do professionals introduce additional client problems to client dialogue?

3.3.3 RESEARCH DESIGN
The purpose of the study is to inductively develop a novel framework that explains how professionals
proactively introduce additional problems to an existing client dialogue. To this end, I employed the
constant comparison method, moving among data collection, analysis, and further data collection
based on emergent themes (Corbin & Strauss, 2008). For clarity, I describe data collection and data
analysis separately, though they occurred simultaneously in the research project.
Research Setting
The setting for this study was the national branch of one of the “Big Four” accounting firms in a
European country (>2,500 employees, net revenue > US$500 million), together with 11 of its client
companies. This branch, which I simply call “Service Firm” to protect its anonymity, represents the
largest accounting firm by revenue in its national market. Service Firm is legally organized as a
partnership and delivers auditing, consulting, and tax and legal services to approximately 12,000
clients (including subsidiaries). The 11 client companies I study represent different industries (e.g.,
pharmaceuticals, construction, media, utilities) and range from medium-sized to large multinational
companies.
Sampling and Data Collection
The goal was to collect qualitative data about perceptions and activities of Service Firm professionals
as they attempted to introduce additional problems to an existing client dialogue, as well as the client’
perceptions of these activities. Attempts of Service Firm professionals consistently began when they
worked to introduce a new problem and ended with a client manager devoting significant attention to
the problem or not. If the client manager devoted significant attention to the new problem, the problem
was successfully introduced to the dialogue. Following Holmlund (2004), I conceive professionals’
attempts to introduce additional problems as episodes in the overall professional–client relationship; I
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therefore label them “introduction episodes.” To sample and collect data on introduction episodes, I
followed a two-step approach and gathered information from both Service Firm and its clients.
First, I interviewed 33 informants, across all practice areas and the three highest job grades (i.e., senior
project manager to partner) of Service Firm, who work to maintain client dialogue as one of their
primary tasks. I selected interviews as the primary data collection method because they provide a rich
account of informants’ experience and knowledge (Fontana & Frey, 1997; Holstein & Gubrium,
1997). I followed a theoretical sampling strategy, such that I decided whom to interview next on the
basis of findings from the previous interviews, until no novel information about the emerging
constructs was forthcoming and saturation had been achieved (Corbin & Strauss, 2008). I also asked
all but one informant about their activities during the most recent introduction episode in which they
were able to attract significant client attention to a problem and the most recent introduction episode in
which they failed to do so. These polar types of episodes increase the richness of the data and decrease
the risk of selection bias (Eisenhardt & Graebner, 2007). Thus, I obtained data about 65 introduction
episodes, collected through semi-structured focused interviews (Merton, Fiske, & Kendall, 1990) with
the 33 Service Firm informants. For every introduction episode, I asked open-ended questions to
capture a retrospective description of the episode as it unfolded over time. The interviews each lasted
about an hour and were transcribed verbatim, yielding more than 500 pages of text.
Second, 16 informants from 11 client companies of Service Firm were interviewed. I again followed a
theoretical sampling strategy, aiming for a balanced sample of client informants from different job
grades (i.e., business development manager to chairman of the board), with different relationships
lengths with Service Firm (1–24 years) and experience with different practice areas (auditing,
consulting, and legal services). Similar to the Service Firm interviews, I continued sampling until I no
longer obtained any novel information about the emerging constructs and thus had achieved saturation.
All the client informants reported significant experience in interacting with Service Firm and other
professionals. Interviews with client informants again followed a semi-structured protocol and focused
on one to two specific introduction episodes, including both episodes in which they paid significant
attention to the problem introduced by the professional and episodes when they did not. The 22
introduction episodes described represent different professional–client interactions from those 65
introduction episodes I obtained from the Service Firm interviews. They could refer to interactions
with either Service Firm professionals or other PSFs because the client informants stressed that they
perceived the activities pursued by professionals from different PSFs to introduce additional problems
to an existing dialogue as highly similar. During the client interviews, I also probed their experience of
factors that caused them to pay attention to newly introduced problems and solicited feedback on the
emerging constructs. These interviews lasted approximately 50 minutes each and were conducted in
person and over the telephone.
Data Analysis
I approached data analysis without a predefined coding scheme (Corbin & Strauss, 2008; Miles &
Huberman, 1994). The unit of analysis was the professionals’ activities during the introduction
episodes, as perceived by both the professionals and the clients. I used ATLAS.ti software to support
four coding procedures. In the first three coding rounds, I analyzed data about the 65 introduction
episodes from Service Firm informants; the fourth coding analyzed the data on the 22 introduction
episodes that I obtained from client informants. Specifically, I used the first coding procedure to
identify professionals’ activities during introduction episodes, as reported by these professionals (see
Appendix 3).
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Two researchers, including the author of this dissertation, read each Service Firm informant interview
transcript independently and identified overlapping first-order concepts (e.g., “showing genuine
interest in the client’s problems”) from the interview data (Van Maanen, 1979). By refining these firstorder concepts, I identified 12 second-order, non-overlapping themes (e.g., “ingratiating with the
client”), for which I developed theoretical labels based on general descriptions that incorporated the
first-order concepts (Van Maanen, 1979). Comparing and contrasting these 12 second-order themes, I
determined that 6 themes related to attempts to influence the client managers’ problem formulations,
and 6 others related to seeking information about the client managers’ existing problem formulations.
(I use the term “problem formulation” to refer to an articulated representation of a problem.) I
contrasted these themes with existing literature on influence attempts and information-seeking
behaviors. The existing classification of influence attempts into hard, soft, and rational strategies (see
Farmer, Maslyn, Fedor, & Goodman, 1997 for an overview) fit well with the 6 relevant themes, so I
aggregated them accordingly. Furthermore, the information-seeking themes could usefully be
clustered into direct and indirect strategies, parallel to the distinction between direct (inquiry) and
indirect (monitoring) feedback seeking in information-seeking literature (see Ashford, Blatt, &
VandeWalle, 2003).
With the second coding procedure, I aimed to investigate systematically the relationship between
influence and information-seeking strategies. I mapped the 65 Service Firm introduction episodes by
tracking professionals’ activities, as reported by the professionals, over time for each episode
(Langley, 1999). For each activity, such as “telephone call with the client’s CEO,” I identified how
this activity related to influencing or seeking information about the client manager’s problem
formulation. I then used this information to compare and contrast the relationship between the
influencing and information-seeking strategies across different introduction episodes (Langley, 1999).
With this procedure, I developed six propositions that both reveal an important trade-off that
professionals consider between influencing and information-seeking strategies and explain how
professionals resolve this trade-off. Because this second coding procedure further revealed that
influencing and information-seeking strategies are intimately related and contribute to the same goal—
that is, directing client attention to a problem—I argue that they both constitute the aggregate
analytical construct, “proactive diagnosis.” Diagnosis usually refers to an investigation of the nature
and cause of some phenomenon, designed to support planning for future activities. I label the
aggregate construct “proactive diagnosis” because it describes professionals’ investigation of the
nature and cause of client problems, undertaken to plan future efforts and in a proactive manner,
without an explicit client request.
The third coding procedure aimed to identify major enablers of and constraints to proactive diagnosis,
as perceived by the Service Firm professionals (see Appendix 3). Therefore, two researchers, again
including the author of this dissertation, read through the Service Firm informants’ interview
transcripts to identify first-order concepts (Van Maanen, 1979) that informants believed affected their
activities during introduction episodes (e.g., “having a good working relationship with the client
manager”). Through refinement, I identified eight second-order, non-overlapping themes (Van
Maanen, 1979), such as “personal relationship quality,” that I aggregated into four enablers of and
constraints to proactive diagnosis. To develop theoretical labels for these enablers and constraints, I
turned to existing theory that described the themes accurately (e.g., “relationship quality”). Rather than
being exhaustive, these four enablers and constraints represent the factors that Service Firm informants
regarded as most important for enabling and constraining their activities during the 65 introduction
episodes they described.
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Finally, I explored conditions in which client managers devoted significant attention to new problems
in response to professionals’ activities. To this end, in the fourth coding stage, two researchers,
including the author of this dissertation, analyzed the client informant data and identified first-order
concepts that the client informants indicated had affected whether they devoted significant attention to
the new problem (e.g., “professional fully discloses information”). By refining the first-order concepts,
I identified six second-order, non-overlapping themes (e.g., “acting in the client’s best interest”) that I
aggregated into three client concerns (e.g., “professional’s sincerity”; see Appendix 3). Again, these
client concerns are not exhaustive but rather represent the specific concerns the client informants
regarded as the most important influences on whether professional activities actually led to the
introduction of additional problems to an existing client dialogue.
Validity
Several problems arise when using interviews to study human activities, such as when informants
promote themselves by constructing answers they believe fit the purpose of the interviewer or are
limited in their descriptions by language constraints (Alvesson, 2003). Therefore, I adopted a reflexive
approach to data collection and analysis and tried to “view the subject matter from different angles and
[to] avoid or strongly a priori privilege a single, favored angle and vocabulary” (Alvesson, 2003, p.
25).
The reflexive approach had several implications for the interviews. First, I interviewed Service Firm
and client informants from different hierarchical levels. The Service Firm informants represented all
major practice areas; the client informants reported their experience interacting with auditors,
consultants, lawyers, and tax specialists. Second, I used a “courtroom questioning” style and asked the
informants about relatively simple facts and events in the recent past, such as their actions toward
clients, reactions from clients, meetings, or telephone calls (Glick, Huber, Miller, Doty, & Sutcliffe,
1990; Golden, 1992; Huber & Power, 1985). Third, I asked both the Service Firm and client
informants to talk about their most recent introduction episodes, to limit recall bias. In the Service
Firm interviews, this procedure also decreased social desirability bias; informants otherwise might
have selected episodes that portrayed them in a favorable light. Fourth, if any informants began talking
about project selling efforts, instead of attempts to introduce an additional problem to an existing
client dialogue, I ensured that the interviews continued until they covered an introduction episode.
Fifth, I guaranteed full anonymity of all informants, provided detailed information about the purpose
of the study, and worked to minimize any inconvenience associated with the data collection (see
Huber & Power, 1985). Sixth, for the Service Firm interviews, the interview team consisted of one
person with significant work experience with the Service Firm and the author of this dissertation.
Thus, the team could seem both naive (asking questions, such as “Could you explore that with other
words?”, as suggested by Alvesson, 2003) and knowledgeable (e.g., asking specific questions in
corporate jargon, challenging statements based on personal work experience). Seventh, after every
interview, the interview team conducted reflexive discussions about the content, language, and
informant to consider various and opposing interpretations.
With this reflexive approach, I drew on multiple data sources to analyze the introduction episodes.
Specifically, when analyzing the 65 introduction episodes from Service Firm informants and 22
introduction episodes from client informants, I checked each interview for inconsistencies and
clarified them in informal follow-up conversations. I also compared ideas, themes, and relationships
across interviews by examining them in more than 50 formal and informal supplementary interviews
with various Service Firm employees, soliciting feedback on the emerging findings in 16 research
meetings with Service Firm liaisons, and comparing them with Service Firm’s sales guide and
observations of sales and client relationship management training sessions (Jick, 1979). I triangulated
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the findings by soliciting feedback from client informants about constructs that emerged from the
Service Firm interview data (e.g., influencing and information-seeking strategies), such that I
grounded the inductive model in data from both professionals and clients. In summary, although the
primary data source (interviews with professionals and client managers) faces limitations, I applied
several methods to alleviate common threats to the validity of the findings.

3.3.4 CONTRIBUTIONS
In this section, I first outline the contributions of this essay to the literature on relationship marketing
in professional services and then describe the contributions to research on organizational problem
formulation.
Proactive Diagnosis as Relationship Marketing
This essay contributes to the literature on relationship marketing in professional services by
introducing the PSF context into existing literature on client dialogue, complementing research on
personal selling, and challenging the traditional notion of diagnosis as limited to paid client
assignments. In detail, the essay develops a framework that explains how professionals, as “part-time
marketers” (Gummesson, 1991, p. 60), deal with and overcome an important barrier to client dialogue
in a PSF context, namely, the tendency of the client dialogue to become dormant when client problems
grow obsolete. Therefore, the essay makes extant research on client dialogue (e.g., Ballantyne, 2004;
Ballantyne & Varey, 2006; Grönroos, 2004; Jaworski & Kohli, 2006), which is conceptual in nature
and does not address specific characteristics of the professional services context, more sensitive to this
empirical context. The framework indicates that professionals introduce new problems by engaging in
proactive diagnosis of client problems, which enables them to sustain client dialogue. Proactive
diagnosis thus constitutes a primary approach for facilitating productive dialogue, in answer to
Ballantyne and Varey’s (2006) call for further research on this topic.
Yet the proactive diagnosis framework stops short of calling proactive diagnosis a comprehensive
solution. Instead, professionals’ capability to sustain client dialogue through proactive diagnosis is
hindered by three sets of limitations. First, as the essay finds, opportunities to engage in proactive
diagnosis depend on context-specific enablers and constraints. These enablers and constraints indicate
when and where professionals can stimulate productive dialogue, such as when the professional has
deep knowledge of the client organization and a good relationship with client managers. The enablers
and constraints also outline the limits on opportunities to facilitate client dialogue. For example,
proactive diagnosis is likely unsuitable in cold-calling situations, if the client relationship is strained,
or if the professional has only limited competence with regard to the diagnosed problem. Second, prior
research acknowledges that messages from service providers, which are intended to stimulate a
dialogue, often remain monologues (e.g., Ballantyne, 2004; Ballantyne & Varey, 2006; Grönroos,
2004). The essay extends these insights by describing a critical trade-off: If professionals exert too
much influence, they cannot generate information about client managers’ views; if professionals exert
too little influence, their messages do not attract client attention. Unless they can strike a balance
between influencing and information seeking, proactive diagnosis is a one-way conversation that is
ineffective for sustaining client dialogue. Third, prior research usually assumes that both parties are
willing to engage in dialogue (Ballantyne, 2004; Ballantyne & Varey, 2006; Bohm, 1996; Jaworski &
Kohli, 2006; Pearce & Pearce, 2004), but this assumption does not hold in a PSF context. The
framework shows that client managers only want to sustain a dialogue if they perceive the newly
identified problem as relevant and regard the professional as competent and sincere. The essay thus
identifies conditions in which client managers are willing to sustain a dialogue in response to proactive
diagnosis.
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Proactive diagnosis as a particular relationship marketing approach for PSFs paves the way for future
selling efforts and thus complements personal selling. When proactively diagnosing client problems,
professionals follow a relational orientation (see Reid, 2008); they do not focus on conducting more
transactions but on deepening relationships with existing clients to move toward a “partnering”
relationship (Laing & Lian, 2005). According to the personal selling literature, a salesperson who
adopts a partnering role uses various relational selling behaviors, such as disclosing critical
information to client managers, signaling cooperative intentions, or initiating frequent personal
contacts (see also Crosby, Evans, & Cowles, 1990; Gummesson, 1979; Sharma, Tzokas, Saren, &
Kyziridis, 1999). These activities could also be part of proactive diagnosis; yet proactive diagnosis
should not focus on offering solutions. Instead, the proactive diagnosis concept explicitly highlights
the importance of stimulating client dialogue to explore new problem areas. Knowledge about these
problem areas then helps professionals identify specific areas in which clients might be receptive to a
particular service offering. With this deep knowledge, professionals also can offer attractive value
propositions pertaining to important client problems (Heinonen, et al., 2010). In this sense, proactive
diagnosis also differs from adaptive selling (Spiro & Weitz, 1990) because it involves adaptations to
information provided by client managers, but without the main aim of immediately selling existing
services. For professionals, proactive diagnosis thus represents a substantial investment of their time
and knowledge into client relationships.
Finally, this essay extends prior research on the role of diagnosis in professional services delivery and
marketing. In a pioneering study, Gummesson (1978, p. 92) recognized that the diagnosis of client
problems is “one of the most crucial components of an assignment” because it determines which client
problems ultimately will be solved. Various professional service management and marketing studies
have adopted this proposition (e.g., Halinen, 1997). In this essay I agree that diagnosis is an important
component of client assignments, but I also posit that a contemporary relationship marketing approach
extends diagnostic activities beyond client assignments and into the “pre-selling” phase (Young, 2005,
pp. 220-221). When professionals engage in proactive diagnosis in the pre-selling phase to sustain
client dialogue, the purpose of the diagnosis changes as well. Professionals undertake the diagnosis
proactively, to stimulate meaningful interactions about important client problems. Proactive diagnosis
thus does not determine what problem a client assignment tackles and solves; rather, it influences the
problems about which professionals and clients jointly create knowledge. By facilitating interactions
about important client problems, proactive diagnosis also facilitates relationship development and
allows professionals to reap indirect benefits. Proactive diagnosis thus offers a good empirical
example of a “loyalty enticement effort” that professionals use to “achieve a relationship that spans
across projects” (Karantinou & Hogg, 2009, p. 252).
Proactive Diagnosis and Organizational Problem Formulation
By introducing the proactive diagnosis framework, this essay also contributes to research on
organizational problem formulation. As noted in chapter 2.4.4, existing research on organizational
problem formulation strongly focuses on intra-organizational settings, such as top management teams
(e.g., Baer, et al., 2008; Julian & Ofori-Dankwa, 2008; Lyles & Mitroff, 1980; Mitroff, et al., 1979). In
contrast, this essay focuses on an inter-organizational setting and explores how professionals influence
their clients’ organizational problem-formulation processes during attempts to sustain client dialogue.
The theoretical framework introduced in this essay proposes that professionals influence clients’
organizational problem formulation through proactive diagnosis of client problems. This essay
therefore extends existing research on organizational problem formulation, for example, in strategic
management (e.g., Baer, et al., 2008; Buyukdamgaci, 2003; Cowan, 1986; Kiesler & Sproull, 1982;
Lyles & Mitroff, 1980) by (a) describing in detail the components of proactive diagnosis (different
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strategies to seek information about and influence client managers’ problem formulations), (b)
indicating enabling and constraining conditions for professionals to influence clients’ organizational
problem formulation, and (c) explaining the conditions under which client managers are willing to let
professionals influence their organizational problem formulation (i.e., when professionals address key
client concerns about proactive diagnosis).

4 CONTRIBUTIONS AND CONCLUSIONS
This section discusses the contributions to existing research and managerial recommendations in the
three essays before presenting the conclusions of this dissertation.

4.1 CONTRIBUTIONS TO EXISTING RESEARCH AND RESEARCH AGENDA
This dissertation investigates organizational problem-formulation processes in which external service
providers are involved. In both empirical contexts of this dissertation (innovation contests conducted
through innovation intermediaries and dialogues between professionals and client managers),
problems are formulated “on the boundary”—that is, in a process that spans the organizational
boundary between an organization (the client) and an external service provider. This dissertation
uncovers both important challenges for organizations involved in problem formulation “on the
boundary” and remedies to these challenges. In the first two essays, I investigate organizational
problem formulation for innovation contests and adopt the perspective of the client (i.e., an innovating
organization that employs an innovation intermediary to conduct innovation contests). In the third
essay, I mainly adopt the perspective of external service providers and explore how they influence
their clients’ organizational problem-formulation processes during attempts to sustain their dialogues
with client managers. Thus, this dissertation covers the perspectives of both clients and external
service providers when organizational problem formulation spans the boundary to an external service
provider. In this section, I first provide an overview of the contributions from the client’s perspective
and outline avenues for further research. I then turn to the contributions from the external service
provider’s perspective and again outline avenues for further research.
Investigating the Client’s Perspective on Organizational Problem Formulation “on the
Boundary”
This dissertation makes two main contributions—from the client’s perspective—to existing research
on organizational problem formulation. First, through an exploratory case study design, three recurring
managerial challenges for companies working with the innovation intermediary, InnoCentive, are
identified. Enfolding knowledge-based innovation research, I explain how these challenges arise from
scientists’ different work practices in internal versus external R&D problem solving. Second, on the
basis of a study of six firms conducting innovation contests through the same innovation intermediary,
I inductively develop a theoretical framework—comprising three generative process elements
(“problem generation,” “problem separation,” and “problem publication”) and four organizational
roles (“developer,” “adviser,” “coordinator,” and “sponsor”)—that explains how firms formulate
problems for innovation contests. The three generative process elements and the adviser role span the
boundary between seeker firm and innovation intermediary. As outlined in chapters 3.1.4 and 3.2.4,
these contributions have implications for existing research on client–innovation intermediary
relationships, the organizational implications of open innovation, and the formulation of sharable
problems in open innovation processes.
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These two contributions are also important for research on organizational problem formulation. As
argued in-depth in chapter 2, existing organizational problem formulation research is limited to intraorganizational settings. Against this background, this dissertation contributes to organizational
problem formulation research by conducting empirical groundwork and identifying managerial
challenges for companies that involve an external service provider in problem formulation for
innovation contests. In addition, this dissertation identifies the organizational process elements
(“problem generation”) and roles (e.g., “developer”) that are necessary to develop a problem
formulation that serves as a starting point for external solvers’ efforts. This represents an extension of
existing research as the literature concentrates on settings in which problems are formulated and
solved in iterative processes inside the firm (see chapter 2.3). Furthermore, this dissertation explains
how problem formulations can be removed from their intra-organizational context and be made
sharable with external problems solvers through a specific process element (“problem separation”) and
organizational roles (e.g., “adviser”). The empirical research also shows that innovation intermediary
staff plays a crucial role in this process element and helps seeker staff separate problem formulations
from the seeker’s internal context by “giving” the perspective of external solvers. These findings
extend existing organizational problem formulation research, which has hitherto focused on problem
formulation by members of an organization for members of the same organization (e.g., Bechky, 2003;
Carlile, 2004; Nonaka & Takeuchi, 1995; von Hippel & Tyre, 1995).
The research on problem formulation for innovation contests in this dissertation suggests several areas
for further research. First, all case firms in the study underlying the first essay conducted innovation
contests through a specialized innovation intermediary aiding in problem formulation. Further research
should investigate whether problem formulation without the services of an innovation intermediary
involves the same organizational roles and activities. Second, although the sample in the study
underlying the first essay includes different industries and firms of different sizes, it is tilted toward
relatively large chemical, pharmaceutical, and consumer products firms, which primarily submitted
chemical and biological problems to innovation contests. Further research could explore the
framework of problem formulation for innovation contests in other domains (e.g., mechanical or
electrical engineering) and in different types of seeker firms (e.g., small start-ups or non-governmental
organizations without major R&D centers). My expectation is that the problem-formulation
framework can indeed by generalized to other settings. However, the relative importance of the
different generative process elements and roles of the framework could differ. For example, in a
relatively small biotech start-up, the coordinator role could be less important because most employees
are known to one another personally and perhaps even meet on a daily basis.
Third, the framework shows how seeker firms formulate problems for innovation contests through
four organizational roles and three generative process elements. However, I do not investigate how
seekers develop these generative process elements and roles over time. This is a critical area for future
work. One promising approach could be to conceive organizational problem formulation for
innovation contests as an organizational capability. Such a research approach could draw on existing
research on the development of (dynamic) organizational capabilities (e.g., Hacklin, 2007; Helfat &
Peteraf, 2003; Montealegre, 2002; Zollo & Winter, 2002) and thus leverage an existing theoretical
basis. Further research on problem formulation for innovation contests should explore whether
patterns and mechanism of capability development in the existing literature also hold in the innovation
contest setting. A particularly fruitful area that requires further empirical study is the involvement of
external service providers: When innovating firms employ innovation intermediaries to conduct
innovation contests, they may learn from the intermediary and use this learning for their own
capability development. Empirical studies in this area could draw on existing theoretical frameworks
on the influence of learning from suppliers and strategic alliance partners on capability development
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(see Gerwin & Ferris, 2004; Holmqvist, 2004; Inkpen, 2005; Johnsen & Ford, 2006; Lane & Lubatkin,
1998; Larsson, Bengtsson, Henriksson, & Sparks, 1998).
Fourth, neither the first nor the second essay addresses the overall effectiveness of innovation contests
for seeker firms compared to other approaches to innovation. Therefore, further research could
develop methods to calculate the total return on investments into innovation contests, define criteria to
evaluate which problems to submit to innovation contests, and investigate processes and roles to
optimally leverage solutions submitted to innovation contests. Fifth, an important limitation of the
study on managerial challenges for seeker firms in collaborations with innovation intermediaries is
gathering data from a limited sample of firms from one industry working with one intermediary.
Although similar managerial challenges may occur in industries with similar research practices (e.g.,
life sciences) and with innovation intermediaries requiring similar work practices from internal
scientists (e.g., NineSigma), further research should establish whether the findings can be generalized
across industries and intermediaries.
Sixth, further research should also study problem formulation for innovation contests from the
innovation intermediary’s perspective to corroborate the findings on the intermediary’s involvement in
the client’s organizational problem-formulation process. Seventh, additional research on
organizational problem formulation with the involvement of external service providers should be
undertaken in other open innovation settings. Academic institutions and contract research
organizations can, for example, participate in the formulation of research problems when innovating
organizations engage such external service providers in joint research projects. In these settings, the
innovating organization engages a smaller pool of external solvers and has the opportunity to interact
more frequently with these external problem solvers during problem formulation. Additional research
should explore whether the process elements and roles identified in this dissertation are relevant in
these settings as well.
Investigating the External Service Provider’s Perspective on Organizational Problem
Formulation “on the Boundary”
This dissertation also makes a contribution from an external service provider’s perspective to existing
research on organizational problem formulation. As noted in chapter 2.4.4, existing research on
organizational problem formulation strongly focuses on intra-organizational settings, such as top
management teams (e.g., Baer, et al., 2008; Julian & Ofori-Dankwa, 2008; Lyles & Mitroff, 1980;
Mitroff, et al., 1979). In contrast, this essay focuses on an inter-organizational setting and explores
how professionals influence their clients’ organizational problem-formulation processes during
attempts to sustain client dialogue. The theoretical framework introduced in this essay proposes that
professionals influence clients’ organizational problem formulation through proactive diagnosis of
client problems. This essay extends existing research on organizational problem formulation, for
example, in strategic management (e.g., Baer, et al., 2008; Buyukdamgaci, 2003; Cowan, 1986;
Kiesler & Sproull, 1982; Lyles & Mitroff, 1980) by (a) describing in detail the components of
proactive diagnosis (different strategies to seek information about and influence client managers’
problem formulations), (b) identifying a trade-off between the components of proactive diagnosis and
explaining how professionals resolve this trade-off through a specific pattern of resource allocation,
(c) indicating enabling and constraining conditions for professionals to influence clients’
organizational problem formulation, and (d) explaining the conditions under which client managers
are willing to let professionals influence their organizational problem formulation, such as when
professionals address key client concerns about proactive diagnosis (the professional’s competence
and sincerity and the problem’s relevance).
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The research on proactive diagnosis in this dissertation suggests several areas for further research.
First, the research is based on data from a single PSF and its clients. There is no particular reason the
findings would not generalize, but additional research is warranted to investigate whether the findings
apply beyond the research setting. It would be of particular interest to explore other professions, such
as architecture or engineering consulting. Second, I identify four major enablers and constraints of
proactive diagnosis; further research should develop an exhaustive list and evaluate the relative impact
of these enablers and constraints on influencing and information-seeking strategies. Third, the study
concentrates on dyadic interactions between professionals and client managers (the "classical dyad" in
the terminology of Gummesson, 2008b), which enabled the undertaking of an in-depth, data-rich, and
resource-intense investigation of professionals’ behaviors and clients’ concerns during proactive
diagnosis. Further research could investigate the broader network of relationships surrounding
proactive diagnosis (see Gummesson, 2008b; Håkansson, Ford, Gadde, Snehota, & Waluszewski,
2009), including professionals’ relationships with colleagues, competitors, and regulatory bodies or
client managers’ relationships with other client managers and competing PSFs.
Fourth, further research should adopt the client’s perspective and explore how client managers
perceive proactive diagnosis. Such research could investigate—for example, using a large-scale survey
of managers across different industries—the conditions under which clients report the highest
willingness to let external service providers influence their organizational problem formulation. Such
empirical findings would corroborate the “client concerns” in the proactive diagnosis framework in a
more systematic way. Further research could also investigate client managers’ perceptions of how
professionals’ proactive diagnosis efforts affect the direction and outcome of organizational problem
formulation, how important the personal relationship with professionals is for the outcome of
proactive diagnosis efforts, and how professionals can most effectively support organizational problem
formulation in the client organization.

4.2 MANAGERIAL RECOMMENDATIONS
From the research in this dissertation, I provide two sets of recommendations for managing
organizational problem formulation “on the boundary.” The first set is intended for managers inside
innovating organizations that conduct innovation contests in collaboration with external service
providers. The second set of recommendations is intended for managers and partners in PSFs who
want to influence their clients’ organizational problem formulation as part of their dialogue with client
managers.
Recommendations for Managing Problem Formulation for Innovation Contests
Although innovation contests offer great potential for seeker firms to solve problems, this potential
comes at a price. First, the generative process elements in the problem-formulation framework shed
light on crucial tasks and potential pitfalls in innovation contests. For example, problem generation
does not involve “identifying” problems that are “out there” but rather activating scientists who hold
problems in mind. Thus, managers (e.g., coordinators, sponsors) should not simply task developers
with problem generation but need to actively encourage, support, and catalyze developers into
generating problems. As the empirical research shows, an important managerial challenge in this
respect is to support internal scientists in developing new know-how to formulate R&D problems for
innovation contests. It is thus important to internally share knowledge, for example, by running
campaigns, compiling relevant information on an intranet site, involving several scientists in problem
formulation, and developing guides or “knowledge activists” (von Krogh, et al., 2000; von Krogh, et
al., 1997).
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Second, another pitfall is to mistake innovation contests for the “easy way out.” The research shows
that seekers need to invest time and effort into partially solving the problem before calling for outside
help. Handing over to outside solvers too quickly can increase the risk for misunderstandings and thus
may jeopardize the effectiveness of the innovation contest. Third, if R&D problems need to be
solvable by and “revealable” to outside solvers, seeker scientists and R&D managers as well
intermediary scientists need to jointly select suitable problems. At the case companies, these problems
mainly came from the early phases of research projects. Furthermore, if initial problems are “too big,”
they need to be broken down. Borrowing from Simon’s (1962) typology of complex systems, a
remedy would be to choose decomposable (or very nearly decomposable) problems for submission to
innovation contests, while retaining non-decomposable R&D problems for internal solving.
Fourth, by engaging an innovation intermediary, managers gain access not only to a large network of
external problem solvers but also to external advisers who can aid in problem separation. Especially
new seekers should embrace the support included in the intermediary’s fees. Fifth, seekers need to
acknowledge and manage the trade-off between revealing information that, on the one hand, may be
sensitive and, on the other hand, may improve the solvers’ ability to provide effective solutions (see
the description of “problem publication” in Appendix 1 and the managerial challenge of “formulating
problems to enable novel solutions” in Appendix 2). Six, when roles have been chartered, managers
need to assess the degree to which individuals can take on multiple roles. This assessment needs to
strike a balance between the positive effects from role accumulation and the negative effects
associated with role scarcity. Research on role scarcity has found that adopting multiple roles can have
negative affective and behavioral outcomes (Cooke & Rousseau, 1984; Kandel, Davies, & Raveis,
1985). Research on role accumulation offers evidence that taking on multiple roles has positive
multiplicative effects (Marks & MacDermid, 1996; Ruderman, Ohlott, Panzer, & King, 2002). For
example, depending on their capability, level of seniority, and experience, the same individual could
take on both the coordinator role and the adviser role.
Recommendations on Managing Proactive Diagnosis of Client Problems
In light of stiff competition in the market for professional services, professionals need to build strong
client relationships and differentiate themselves from competitors. One approach to pursuing these
goals is to proactively influence the client’s organizational problem-formulation process through
proactive diagnosis. Proactive diagnosis requires time and effort from individual professionals,
though. Senior partners and managers in PSFs thus need to support individual professionals’ proactive
diagnosis efforts through several measures. First, proactive diagnosis requires that individual
professionals invest their time in non-billable work. To encourage such effort, PSF managers should
consider allowing them to bill hours for proactive diagnosis activities on internal marketing accounts
and count these hours toward their target billability or else lowering the target billability of
professionals, which would create “free time” for proactive diagnosis. The non-billable time the PSF
can afford and ways to budget for these non-billable marketing costs are strategic questions that PSF
managers must answer for their specific situation (see Gummesson, 1979). Second, PSF managers can
support individual professionals’ proactive diagnosis attempts by actively managing enablers and
constraints: Effective knowledge management systems make problem-specific knowledge available;
and management practices, such as rotating professionals across teams or scheduling informal social
events, help professionals build personal networks to acquire more client-specific knowledge. Third,
proactive diagnosis is likely to be expensive, so professionals need to decide consciously where to
concentrate their efforts. The enablers and constraints, as well as client managers’ concerns that I have
identified, suggest focusing on client managers with whom professionals already have a reasonably
good relationship, areas where the professional has specific competence, and problems strongly related
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to the client managers’ current agendas. Fourth, client managers appreciate proactive diagnosis efforts
only when professionals act in the client’s best interest. Neither professionals nor their PSFs can risk
confusing proactive diagnosis with hard selling. Proactive diagnosis does not directly increase sales.
Instead, it is a long-term investment that requires sufficient time and great patience to reap payoffs, in
the form of deeper insights into client problems, stronger client relationships, and better value
propositions.

4.3 CONCLUSIONS
Although existing research on organizational problem formulation strongly focuses on intraorganizational settings, organizational problem formulation may extend beyond the boundaries of a
single organization. This dissertation therefore investigates organizational problem-formulation
processes in which external service providers are involved. Specifically, two distinct empirical
contexts are investigated: innovation contests conducted through innovation intermediaries and
dialogues in professional–client relationships. This dissertation uncovers both important challenges for
organizations involved in problem formulation “on the boundary” and remedies to these challenges. In
the first two essays, I investigate organizational problem formulation for innovation contests and adopt
the perspective of the client (i.e., an innovating organization that employs an innovation intermediary
to conduct innovation contests). In the third essay, I mainly adopt the perspective of external service
providers and explore how they influence their clients’ organizational problem-formulation processes
during attempts to sustain their dialogues with client managers. Thus, this dissertation covers the
perspectives of both clients and external service providers when organizational problem formulation
spans the boundary to an external service provider.
The three essays in this dissertation present a theoretical framework of problem formulation for
innovation contests conducted through innovation intermediaries, explain problem formulation as a
managerial challenge in client–innovation intermediary relationships, and provide a theoretical
framework of how professionals influence their clients’ problem-formulation processes through
“proactive diagnosis” of client problems. These findings contribute to specific streams of research on
open innovation and professional services marketing. In addition, the findings advance research on
organizational problem formulation in general by presenting empirically grounded theorizing on how
external service providers influence organizational problem formulation. These findings represent
important contributions because they help relax the limitation to intra-organizational settings in
existing research on organizational problem formulation. Nonetheless, further research is necessary to
advance scholarly understanding of organizational problem formulation in different empirical
contexts. It is my hope that this dissertation provides worthwhile ideas for such research and thereby
sparks continuing interest in organizational problem formulation.
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ABSTRACT
Rapidly diffusing across industries and geographies, innovation contests allow firms to stimulate
external knowledge creation by distributing technical, innovation-related problems to external solvers
and proposing a fixed monetary reward for solutions. In this paper, we investigate problem
formulation for innovation contests in a multiple exploratory case study of six firms conducting
innovation contests through the same innovation intermediary. Using a rich data set, we inductively
develop a theoretical framework—comprising three generative process elements (“problem
generation,” “problem separation,” and “problem publication”) and four organizational roles
(“developer,” “adviser,” “coordinator,” and “sponsor”)—that explains how firms formulate problems
for innovation contests. The three generative process elements and the adviser role span the boundary
between seeker firm and innovation intermediary. The paper makes two related contributions. First, it
provides a rare account of the organizational implications of engaging in innovation contests through
an innovation intermediary. Second, it contributes to the open innovation literature by helping
establish a theoretical basis of problem formulation for innovation contests.
Keywords: Innovation intermediary, innovation management, innovation contest, knowledge,
knowledge creation, open innovation, problem formulation, problem solving
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1. INTRODUCTION
During new product development firms must solve numerous technical, innovation-related problems,
such as design flaws, glitches in pilot-production, and process or performance shortcomings in product
upgrades. Innovation can thus meaningfully be characterized as a problem-solving process (see Allen,
1966; Iansiti & Clark, 1994; Pisano, 1996; Terwiesch, 2008; Thomke, 2003). While firms built and
relied heavily on intra-organizational capabilities to solve innovation-related problems (Chandler,
1977; Langlois, 2003) in the post-WWII period, today firms increasingly solve problems through
engaging with knowledgeable external agents, such as customers, suppliers, and technical experts.
This process is often referred to as “open innovation” (Chesbrough, 2003; Dahlander & Gann, 2010;
Langlois, 2003; Laursen & Salter, 2006; Mowery, 2009; von Hippel, 1988, 2005). “Innovation
contests” are a variant of open innovation in which firms stimulate problem solving by “broadcasting”
(Jeppesen & Lakhani, 2010) a problem statement to a very large pool of self-selecting external agents
and by proposing a monetary reward for solutions (Jeppesen & Lakhani, 2010; Sieg, Wallin and von
Krogh, 2010; Terwiesch & Xu, 2008).
While prior research on innovation contests has informed us on the optimal design of incentives (Che
and Gale, 2003; Schottner, 2008; Taylor, 1995; Terwiesch and Xu, 2008) as well as its problem
solving effectiveness (Jeppesen and Lakhani, 2010), little is known about the intra-organizational
implications for firms engaging in innovation contests. This paper investigates how firms formulate
problems for innovation contests, one particular intra-organizational implication of innovation contests
that has not received much attention in research on innovation contests. We thereby respond to recent
calls for research how firms “operate” innovation contests “in practice” (Terwiesch & Xu, 2008), how
they select, design, and define problems for innovation contests (Jeppesen and Lakhani, 2010), and
how innovation contests impact the firm’s roles, processes, and practices (Alexy & Henkel, 2010;
Sieg, et al., 2010). Since neither received literature on innovation contests nor the larger open
innovation literature offer a theoretical basis to approach problem formulation for innovation contests,
we turn to two literature streams that explicitly deal with innovation-related problem formulation and
explore to what degree these streams can account for problem formulation for innovation contests. By
linking research on problem formulation to innovation contests we help to establish a much needed
theoretical basis for open innovation (see recent calls in e.g., Dahlander and Gann, 2010; Groen and
Linton, 2010; Gassman, Enkel and Chesbrough, 2010; Huizingh, 2011).
The paper is structured in the following way. First, we introduce innovation contests in greater depth
and identify problem formulation as a critical component. Second, we review literature on innovationrelated problem formulation and explain how received theory cannot fully account for problem
formulation for innovation contests. Third, we present our inductive research design. Fourth, we
present our findings. Fifth, we discuss our findings in light of received theory. Finally, we conclude
the paper.

2. LITERATURE REVIEW
In the literature review, we will characterize the innovation contests phenomenon in greater detail,
explain how problem formulation is a critical component of innovation contests, and point to the
limitations of received problem formulation literature in accounting for problem formulation for
innovation contests.

68

2.1 INNOVATION CONTESTS
In an innovation contest, a firm (the seeker) “broadcasts” (Jeppesen & Lakhani, 2010) a written
problem statement to self-selecting external agents (the problem solvers) and proposes a fixed
monetary reward for solutions meeting pre-specified criteria (Che & Gale, 2003; Schottner, 2008;
Taylor, 1995; Terwiesch & Xu, 2008). Innovation contests have mostly been used to solve “technical,
innovation-related” problems (von Hippel, 1994), such as the need for a novel method to ensure the
authenticity of a recycled PET polymer for fabric uses; the need for a computer algorithm to simulate
insect behavior in response to a new pesticide used on wheat; and the specification of a new synthesis
route for a chemical compound that satisfies specific criteria in terms of yield, purity, and cost.
Seekers may organize innovation contests themselves (as in the case of Procter&Gamble’s
“technology briefs”, see Huston & Sakkab, 2006) or employ an innovation intermediary, which
maintains a large network of external problem solvers and consults seeker firms on how to effectively
leverage innovation contests (Jeppesen & Lakhani, 2010; Sieg, Wallin, & von Krogh, 2010).
Innovation contests potentially offer significant rewards for innovating firms (Boudreau, Lacetera, &
Lakhani, 2011; Che & Gale, 2003; Fullerton & McAfee, 1999; Green & Stokey, 1983; Jeppesen &
Lakhani, 2010; Maurer & Scotchmer, 2004; Schottner, 2008; Taylor, 1995; Terwiesch & Xu, 2008):
(a) The seeker only pays for solutions meeting its performance criteria and thus shifts the cost of
failures (e.g., sunk cost of problem-solving efforts) to external problem solvers; (b) the seeker
stimulates external problem solvers, which often outnumber internal staff by far, to exert massively
parallel problem-solving efforts and thus potentially decreases the time to find a solution; (c) the
seeker stimulates problem solvers with heterogeneous knowledge sets to develop solutions, and may
thus profit from more diverse solutions than could be generated internally.
Innovation contests imply a split of the seeker firm’s innovation process into problem formulation
inside the firm and problem solving outside the firm, carried out by external solvers. The internal
problem formulation process needs to generate problem statements indicating what problems the
seeker wants solved, i.e. written descriptions of the problems and criteria for the desired solutions
(Lakhani, Jeppesen, Lohse, & Panetta, 2007; Terwiesch & Xu, 2008). These problem statements are
the “sine qua non” (Jeppesen & Lakhani, 2010, p. 1018) of innovation contests since problem solvers
rely on them when developing solutions (indeed, the problem statements are usually the only
information solvers receive from seekers, see Jeppesen & Lakhani, 2010; Sieg, Wallin, & von Krogh,
2010; Terwiesch & Xu, 2008). Problem formulation therefore represents a critical component of
innovation contests that a theory of open innovation should be able to account for.
Existing research on innovation contests has, however, largely adopted a micro-economic perspective,
investigating issues such as the optimal entry mode for external problem solvers into the contests, the
optimal number of problem solvers, fixed vs. variable monetary rewards, single vs. multi-round
contests, or the relative benefits of innovation contests for innovators vis-à-vis alternative variants of
open innovation. In addition, researchers have begun to investigate innovation contests from an
organizational perspective, shedding light on such important questions as the problem-solving
effectiveness of innovation contests (Jeppesen & Lakhani, 2010) or managerial challenges for seeker
firms when conducting innovation contests through an innovation intermediary (Sieg, et al., 2010).
However, existing research on innovation contests has not yet addressed the issue of problem
formulation. Similarly, the wider literature of open innovation is currently lacking a solid theoretical
basis (Dahlander and Gann, 2010; Groen and Linton, 2010; Gassmann, Enkel and Chesbrough, 2010;
Huizingh, 2011). Thus, to probe to what degree existing research can explain problem formulation for
innovation contests, we need to turn to more general theories outside the specific domain of open
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innovation. In the next section we review two theoretical perspectives on innovation-related problem
formulation: the cognitivist perspective and the constructionist perspective (to be precise, these
problem “formulation” perspectives emerge from literature focusing on problem “solving”). While
these two perspectives are baseline theories of problem formulation for innovation contests that
provide an initial understanding of the innovation contest phenomenon and enable us to specify a more
precise research question, both perspectives face important limitations as they were developed for
internally-focused innovation processes.

2.2 COGNIZING PROBLEMS: PROBLEM FORMULATION AS
DEVELOPING PROBLEM REPRESENTATIONS
The cognitivist perspective on problem formulation dates back to early work in cognitive psychology
(Newell & Simon, 1972), artificial intelligence (Simon, 1996b) and organization theory (Cyert &
March, 1963; March & Simon, 1958/1993). This perspective conceives problem formulation as
integrated in problem solving. Problem solving is depicted as moving from an initial state to a goal
state within a solution space by applying permissible operators (Newell, Shaw, & Simon, 1958;
Newell & Simon, 1972). The problem statement is a cognitive and/or symbolic “representation” of this
solution space (Fernandes & Simon, 1999). Formulating a problem for an innovation contest thus
corresponds to developing a problem representation that external problem solvers can use to generate a
solution. However, there are three limitations of the cognitivist perspective in explaining problem
formulation for innovation contests.
First, most studies treat the development of problem representations for or by problem solvers as
exogenous, and consequently do not address problem formulation at all. For example, puzzles, such as
“Missionaries and Cannibals”, have clear solution criteria and the set of permissible moves within the
problem space is given in the puzzle itself (Kotovsky, Hayes, & Simon, 1985; Newell & Simon,
1972). Cognitivist research acknowledges, however, that solvers do not encounter most real-world
problems, such as technical problems or glitches, with a neat mathematical structure (Reitman, 1964).
Indeed, Simon (1973) conceded that “there are no well-structured problems, only ill-structured
problems which have been rendered well-structured for the problem solver.” In this perspective,
however, problem solvers can easily render familiar or relatively simple problems in a well-structured
fashion by using past problem representations. Empirical research shows, for instance, that experts are
able to recognize familiar patterns in problems, and quickly impose a structure on the problem
(Novick, 1988; Novick & Holyoak, 1991).
Second, cognitivist research holds that solving complex unfamiliar problems involves the co-evolution
of problem representations and solutions. Problem solvers start with an initial problem representation,
develop a first solution, generate additional information about the problem by testing the solution, and
adapt representations based on new information (Fernandes & Simon, 1999; Klahr & Simon, 1999;
Kulkarni & Simon, 1988; Simon, 1977). Much work on problem solving in innovation rests upon this
basic model (e.g., Loch, Terwiesch, & Thomke, 2001; Nelson, 1982; Nelson & Winter, 1977; Thomke
& Bell, 2001). For instance, when planning full-scale production of a newly discovered therapeutically
active chemical compound, a pharmaceutical firm may find a gap between the current performance
characteristics of the chemical synthesis process (yield, purity etc.), given the firm’s current
knowledge, and desired performance characteristics (see Pisano, 1996). The firm’s R&D and
production engineering staff then engage in computer simulations, laboratory experiments, and pilot
production runs to create the knowledge required to close the performance gap (e.g., required
temperature and pressure during the synthesis). Closing the gap typically involves iterative cycles of
search and selection of the best-performing solutions (Allen, 1966; Frischmuth & Allen, 1969;
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Marples, 1961; Nelson, 1982; Nelson & Winter, 1977; Terwiesch, 2008). Thus, in the cognitivist
perspective problem formulation is a by-product of problem solving, and there is no specification of
problem formulation as an antecedent to problem solving (Simon, 1996a). This is a weakness when
striving to explain how seekers formulate a problem when problem formulation is a distinct activity
preceding problem solving, as is the case with innovation contests.
Third, the cognitivist perspective assumes that cognition is information processing (Shannon &
Weaver, 1949; Simon, 1979). Correspondingly, transferring problem representations to external
solvers involves processing information about the problem based on a common syntax. A problem
representation is abstract and universal information that can be transmitted easily (Shannon & Weaver,
1949). However, recent work has shown that information about problems is often “sticky” and may be
costly to share with external problem solvers (Carlile, 2002, 2004; Nonaka, 1994; Nonaka & von
Krogh, 2009; von Hippel, 1994). While cognitivist research does not explain how to “unglue” such
information, this is partly done in the constructionist perspective to which we turn next.

2.3 CONSTRUCTING PROBLEMS: PROBLEM FORMULATION AS
APPLYING, INTEGRATING, AND CREATING KNOWLEDGE
The constructionist perspective on problem formulation can be traced back to several theories and
models, such as the knowledge-based view of the firm (Grant, 1996; Kogut & Zander, 1992; Spender,
1996; Tsoukas, 1996), research on adaptive learning (Tyre & von Hippel, 1997; von Hippel & Tyre,
1995), the concept of communities of practice (Brown & Duguid, 1991; Brown & Duguid, 2001), and
organizational knowledge creation theory (Nonaka, 1994; Nonaka & von Krogh, 2009). Problems do
not exist objectively but rather constitute mental and/or social constructions. Problems are themselves
pieces of knowledge (Landry, 1995), so that formulating them is a process of applying, integrating,
and creating knowledge to overcome perceived obstacles. A problem has been resolved when the
problem solver’s knowledge conveys the capacity to overcome an obstacle (Stehr, 1992, 1994).
Problem-related knowledge is partially tacit which holds two sets of implications. First, tacit
knowledge cannot easily be stated in written form (Polanyi, 1966). Thus, problem solvers often resort
to interaction to formulate problems, e.g., discussions, experimentation, and joint physical
demonstration (Bechky, 2003; Hargadon & Bechky, 2006; Knorr Cetina, 1981; Orr, 1990). Second,
knowledge about a problem depends on the physical, social, and technical context in which the
problem is encountered (Bechky, 2003; Carlile, 2002; Dougherty, 1992; von Hippel & Tyre, 1995).
Tyre and von Hippel (1997), for instance, stress that different physical contexts provide individuals
with clues about the problem and opportunities to use their tacit problem-solving skills. Problemrelated knowledge is therefore “sticky” – what an individual knows about a problem in one context
cannot readily be shared with individuals in another (Carlile, 2004; Dougherty, 1992; von Hippel,
1994). The constructionist perspective thus highlights two challenges for seeker firms: encoding tacit
knowledge in written problem statements and making problem-related knowledge sharable with
external solvers in different contexts. Below we turn to these two challenges.
First, organizational knowledge creation theory suggests that the front-end of the innovation process
involves the formulation of technical problems (Nonaka, 1994; von Krogh, Ichijo, & Nonaka, 2000).
Problem formulation starts with a small team of practitioners sharing their tacit problem-related
knowledge. Through close face-to-face dialogue, the team creates concepts that externalize tacit
problem-related knowledge often encoded in writing (Nonaka & Konno, 1998). Problem formulation
for innovation contests may thus be conceived as knowledge externalization. However, to make
externalized knowledge shareable beyond the small team, concepts need to be justified towards a
broader group of stakeholders in the innovation process. However, as seeker firms do not involve
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external solvers in concept justification, innovation contests fall outside the realm of conventional
organizational knowledge creation theory.
Second, several scholars have emphasized how the sharing of tacit knowledge across contexts is
facilitated by “boundary objects”, such as design drawings, reaction equations, production schedules,
manuals, reports, and ad-hoc sketches (Bechky, 2003; Brown & Duguid, 2001; Carlile, 2002; Carlile
& Rebentisch, 2003). Boundary objects can mediate frequent and intense interaction between
individuals in different contexts. However, this manner of object mediation usually assumes known
and co-located individuals (Sapsed & Salter, 2004). That is, received literature does not account for
making knowledge sharable when there is no interaction between seekers and solvers. Rather, research
from the constructionist perspective focuses on knowledge sharing between known individuals inside
the firm; it does not address how to make knowledge sharable for a large group of unknown outsiders,
which is necessary in the case of innovation contests.
In sum, the received literature on innovation-related problem formulation provides a richer
understanding of the innovation contest phenomenon beyond economic theories (cf. Che & Gale,
2003; Schottner, 2008; Taylor, 1995; Terwiesch & Xu, 2008). In particular, it depicts problem
formulation as an unfolding process (Pisano, 1996; Thomke, 1995; Tyre and von Hippel, 1997) and
suggests an organizational analysis of the phenomenon where individuals jointly formulate problems
through knowledge sharing (Bechky, 2003; Carlile, 2002; Nonaka and von Krogh, 2009). Armed with
these insights we conclude that neither the cognitivist nor the constructionist perspectives can
satisfactorily address the question how firms formulate sharable problems for innovation contests.

3. RESEARCH DESIGN
Lacking adequate theory to address problem formulation in innovation contests, we turn to an
inductive approach. We adopted a multiple case study design (Eisenhardt & Graebner, 2007; Yin,
2003) involving a method of constant comparison, cycling between data collection, data analysis, and
further data collection based on emergent themes (Corbin & Strauss, 2008). For clarity of exposition,
data collection and data analysis are discussed sequentially although they were linked in the research
process.

3.1 RESEARCH SETTING AND SAMPLING
We employed a two-step theoretical sampling strategy. First, we identified “typical cases” (Miles &
Huberman, 1994; Yin, 2003) by selecting firms that had worked with InnoCentive, an innovation
intermediary that specializes in organizing innovation contests for its clients (for a discussion about
the role of intermediaries in innovation see Howells, 2006). InnoCentive operates a web-based
platform through which seekers can “broadcast” (Jeppesen and Lakhani, 2010) problem statements to
a network of approximately 180,000 problem solvers. Publically known clients of the company
include Procter&Gamble, Eli Lilly, and Dow AgroSciences. Second, from the population of typical
cases (N~60) we sampled six firms constituting “polar types” (Eisenhardt, 1989; Eisenhardt &
Graebner, 2007) representing successful and unsuccessful cases. Three cases where deemed successful
based on their ability to formulate a stream of problems for innovation contests. The remaining three
cases where classified as unsuccessful as neither of these firms where able to formulate a stream of
problems and subsequently quit working with InnoCentive after some time. See Figure 1 for an
overview of case firms. To protect their anonymity we label the successful cases A, B, and C, and the
unsuccessful cases D, E, and F.
*** INSERT FIGURE 1 ABOUT HERE ***
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3.2 UNITS OF ANALYSIS
Consistent with received literature on problem formulation (e.g., Cowan, 1986; Lyles & Mitroff,
1980; Smith, 1988), we conceive problem formulation as a process – that is, “a sequence of events that
describes how things change over time” including different “incidents, activities, and stages” (Van de
Ven, 1992, p. 169). Langley suggests that studying organizational processes should involve the
investigation of several units of analysis (Langley, 1999). Across our six case firms, we therefore both
investigated the formulation processes of individual problems and our informants’ perceptions across
problem formulation processes, i.e. their “sensemaking” or construction (Weick, 1995) how “the”
problem formulation process for innovation contests works.

3.3 DATA COLLECTION
We collected data from four sources between October 2007 and September 2010. First, we
interviewed a total of 18 (senior) managers and (senior) scientists from the selected six InnoCentive
client firms (several informants were interviewed repeatedly). The interviews followed semistructured, open-ended guidelines and took the form of “guided conversations” (Yin, 2003, p. 89). We
asked managers about their activities in the ongoing collaboration with InnoCentive and the activities
of their staff in formulating problems. We began the interviews with scientists by asking questions
about the formulation of a specific problem. These questions aimed at uncovering critical events,
contextual variables influencing these events, the sequence of these events, involved persons, and their
activities during the problem formulation process. During two site visits, we asked scientists to bring
draft problem statements to the interview, which gave us the opportunity to track the evolution of a
problem statement over multiple drafts. We then broadened the interview to also capture scientists’
reflections of the problem formulation process in general. In so doing, we assumed that our
informants’ work had led them to develop beliefs how problem formulation “works” in their setting,
and that these beliefs would be accessible through open-ended interview questions (Fontana & Frey,
1997; Holstein & Gubrium, 1997).
Second, we were granted unusually deep access to InnoCentive. We conducted formal interviews with
18 InnoCentive staff (senior managers, scientists, and salespersons). In these interviews we asked
questions about InnoCentive’s relationship with the case firms. Similar to the seeker interviews, we
focused both on individual problem formulation processes and on capturing InnoCentive employees’
sense of how problem formulation “works.” Interviews with informants at seeker firms and
InnoCentive were partially conducted in person and partially over phone. The interviews lasted
between 50 minutes and two hours; all of them were recorded and subsequently transcribed verbatim
(resulting in about 600 pages of text). We also visited the InnoCentive headquarters for a three-day
visit. During that time, we were granted free access to all InnoCentive premises. We held numerous
informal conversations, observed the daily work in the building and were invited to internal meetings.
We took detailed notes of our observations and wrote them up within 24 hours.
Third, we collected archival sources, such as InnoCentive press releases and published problem
statements. In addition, we collected the slide decks that InnoCentive uses in training and information
sessions with existing client firms. From seeker firms we collected additional problem statements as
well as internal seeker R&D newsletters and presentations that were used in informing employees
about innovation contests and InnoCentive. These newsletters and presentations contained
recommendations how to approach problem formulation. Archival sources totaled about 300 pages of
text.
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Fourth, during the course of the research project we conducted eleven supplementary interviews with
managers and engineers/scientists at seeker firms from different industries (engineering products,
consumer products, chemicals). We used these interviews to crosscheck data points and interview
statements, and to solicit feedback on emerging ideas, constructs, and relationships.

3.4 DATA ANALYSIS
Given our inductive research design, we approached data analysis without a pre-defined coding
scheme (Corbin & Strauss, 2008). Based on our understanding of problem formulation for innovation
contests as a process, we focused our analysis on the activities of the involved individuals and how
they were ordered over time (Langley, 1999; Van de Ven, 1992). We conducted three rounds of
coding. While the first two rounds were based on the three successful cases, the third coding round
was based on the unsuccessful cases. Coding was supported by the software ATLAS.ti.
First, reading through the interview transcripts allowed us to identify first-order concepts, such as
“putting the problem on paper”, which could be attributed to the interview data (Van Maanen, 1979).
Based on these first-order concepts, we then developed seven second-order, non-overlapping themes
(e.g., “drafting problem statements”) and labeled them with a more general description of the firstorder concepts or existing theoretical constructs (Van Maanen, 1979). Comparing and contrasting
second-order themes across cases and informants, we identified three process elements of formulating
a stream of problems for innovation contests. Adopting terminology from Anand et al. (2007), we term
the three process elements “generative elements” since they jointly form the overall process for
formulating problems for innovation contests. We labeled these three generative elements (e.g.,
“problem generation”) by capturing second-order concepts at a higher level of abstraction.
*** INSERT FIGURE 2 ABOUT HERE ***
Second, during the first coding round we observed that the activities encapsulated in the three
generative elements were clustered around individuals with different backgrounds and job positions.
We systematically tracked these clusters of activities across the three successful case firms and found
highly similar patterns (see the left-hand side of Figures 3 and 4).
*** INSERT FIGURE 3 ABOUT HERE ***
*** INSERT FIGURE 4 ABOUT HERE ***
Since an organizational role can be understood as a characteristic pattern of activities associated with a
social position (Biddle, 1986), we conceived of these patterns of activities as four different roles in the
problem formulation process for innovation contests. We labeled these organizational roles
“developer”, “adviser”, “coordinator”, and “sponsor.” The three generative process elements and the
four organizational roles in problem formulation for innovation contests constitute a framework of
problem formulation for innovation contests. To be clear, these three cases constituted “literal
replications” (Yin, 2003), i.e. cases that generated the same outcome (a stream of problems formulated
for innovation contests) for reasons that the framework can explain (the case firms employed all three
generative process elements and organizational roles).
Third, to increase the validity of the framework we applied the coding scheme to data from the three
unsuccessful cases as well (Eisenhardt & Graebner, 2007). These cases constitute “theoretical
replications” (Yin, 2003) since none of these cases generated the desired outcome (a stream of
problems formulated for innovation contests) for reasons that the framework can explain (in each case,
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there were deviations in one or more of the generative process elements and organizational roles, see
section 4.3 and Figures 3 and 4).

3.5 VALIDITY
We followed Yin’s (2003) recommendations to increase construct validity by “triangulating” (see Jick,
1979) our findings through the use of multiple data sources (interviews, informal conversations and
observations captured in field notes, public and private archival documents). Interviews were
conducted at different levels of hierarchy at seeker firms and the innovation intermediary. We used the
data to build a “chain of evidence” for the constructs and propositions (Yin, 2003, p. 34) that is
reflected in the coding tables (Figure 2), the comparisons of roles and generative process elements
across case firms (Figures 3 and 4), and the text in section 4. Construct validity was further
strengthened by soliciting feedback from several informants on emerging constructs and their
relationships during data collection and analysis. In order to increase internal validity, we used both
literal and theoretical replications of our framework. This research design gives us confidence that all
roles and generative process elements are necessary components of the framework of problem
formulation for innovation contests. To increase external validity, we replicated the framework across
cases from different industries (specialty chemicals, agricultural chemicals, base chemicals, consumer
products, and pharmaceuticals) and regions (the US and Europe). We strived to make the study
reliable by building a case study database and by transcribing all 47 interviews verbatim.

4. FINDINGS: TOWARDS A FRAMEWORK OF PROBLEM FORMULATION
FOR INNOVATION CONTESTS
In this section we turn to the findings from the study; a framework of problem formulation for
innovation contests consisting of two dimensions – the problem formulation process for innovation
contests and organizational roles within this process. These are captured as the horizontal and vertical
dimensions of Figure 5.
*** INSERT FIGURE 5 ABOUT HERE ***
The problem formulation process for innovation contests comprises three generative elements:
problem generation, activities to motivate scientists to draft precise written statements of problems
suitable for innovation contests; problem separation, activities to disentangle problems from their
internal context by incorporating the perspective of solvers in drafting problem statements; and
problem publication, activities to manage legal risks and control competitive implications. The
framework does not propose that these three process elements form a linear temporal sequence; we
place the process elements below each other since our findings indicate that the seeker employees
involved in problem formulation go through the process elements concurrently.
The tasks within the three generative process elements are distributed among four organizational roles:
developers, scientists/engineers who take ownership of problems and have the lead in generating,
separating, and publishing specific problems; advisers, experienced scientists/engineers who assist
developers in problem generation and separation; coordinators, R&D managers who motivate
scientists to generate problems and are partially responsible for problem publication; and sponsors,
senior managers who take the budgetary responsibility for innovation contests and help generate
problems by promoting innovation contests towards scientists. The three generative process elements
and four organizational roles described above are necessary conditions for seeker firms to formulate a
stream of problems for innovation contests. Developer, adviser, coordinator and sponsor are our own
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labels of these roles and do not represent job titles of seeker employees. We will return to these roles
in 4.2.

4.1 GENERATIVE ELEMENTS IN THE PROBLEM FORMULATION
PROCESS FOR INNOVATION CONTESTS
In this sub-section, we describe the three generative elements of the problem formulation process for
innovation contests.

4.1.1 PROBLEM GENERATION: ACTIVATING SCIENTISTS AND
DRAFTING PROBLEM STATEMENTS
Problem generation for innovation contests involves activating scientists who hold problems, selecting
suitable problems, and drafting problem statements. Since innovation contests represented a “new way
of working”, as the research director of Company A said, many scientists in the three case firms
tended to focus on the risks entailed in innovation contests and were therefore not immediately
interested in using innovation contest to solve one of their own problems. At Company A, the research
director therefore sought to promote a “dare-to-try attitude” by making scientists aware that innovation
contests were a “calculated risk” (and thus acceptable) for the company. In parallel, a mid-level R&D
manager at Company A was engaged in “internal marketing”, i.e. she held formal and informal
meetings in which she promoted innovation contests as an opportunity for scientists to leverage
external knowledge for solving their problems. These meetings also sought to make scientists feel
comfortable taking the legal and competitive risks inherent in innovation contests. Similarly, at
Company C, several R&D managers activated scientists by “walking around” and asking about
specific problems that could benefit from external resources.
Scientists as well as R&D managers in the three case companies were well aware of the costs of an
innovation contest – the posting fee as well as the proposed reward. They sought a “rational”
approach, by only attempting to generate “suitable” problems, i.e. only selecting those problems where
an innovation contest would be “worth it” or cost-effective. To assess the cost and benefits of
innovation contests for certain problems, seeker employees engaged in several activities. First,
multiple informants stressed that they tried to “make sure that you reached all the internal braincapacity before you go out” (quote), for instance by tapping personal networks and presenting the
problem in different meetings within the R&D function. Second, R&D managers prioritized problems
for submission by discussing the potential of problem candidates to advance various research projects.
Third, also seeker scientists tried to ensure that the seeker organization would have a “real need” for
the solution.
When seeker scientists become motivated to submit a suitable problem to an innovation contest, they
need to draft a problem statement. However, as one informant put it, “[…] when you have a problem
normally you don’t define the problem; normally the problem arises in the lab.” Seeker scientists
therefore do not have a problem statement available; they rather need to draft problem statements by
“put[ting] the problem on paper.” The writing process itself resembles a “mental simulation” in which
the scientist tries to imagine a situation when she/he receives the solution. An informant said, “[…] we
do try and think about what information we need to have to know if this really is a solution.” Scientists
thus try to think upfront about technical requirements and often “end up working with the list of
requirements” (scientist at Company A). Sometimes these requirements are framed negatively in terms
of exclusion criteria and seeker scientists “think about what kind of solutions we don’t want to have”,
as another informant put it.
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In many cases a crucial step to defining precise, scientifically valid solution criteria is to determine a
problem’s causes, i.e. to trace observed problem manifestations back to a more fundamental scientific
phenomenon. For example, if the absorption capacity of a diaper needs to be improved, this problem
can be traced back to the absorption capacity of different polymers in the diaper and ultimately to
certain aspects of ion condensation that need to be controlled to improve the absorption capacity. In
many instances, seeker and intermediary scientists facilitated the determination of problem causes by
asking questions, as described by one informant from InnoCentive:
“The first three questions are “what's the problem?”, and then “what’s the underlying
problem?”, and then the third one says, “no, really, what's the problem?” And […] most
people know what they want, right, they say we need this or we need that. And that's not the
problem, that's a solution. […] So what I usually ask them is “why don't you just do it?” They
say, “Well, we need this, you know, this part, you know, or we need this piece of equipment
that does that, analyzes this.” And I will say, “Why don’t you just make one?” And they say,
“We can’t” and so then I keep beating them going “why not?” Because eventually you get to
why we can’t because we don't have this or we don't know how to do that and then you start
getting to what the actual problem is, right. And it’s probably only a small piece.”
Other informants referred to this questioning process as “finding the endpoint”, getting to the “bottom
of the problem”, “finding the underlying problem”, or “getting to the root cause.”

4.1.2 PROBLEM SEPARATION: GIVING AND TAKING SOLVERS’
PERSPECTIVE
Problems are entangled in their specific context through taken-for-granted assumptions held by
scientists and others. At Company A, for instance, “requirements that are kind of part of the culture
everybody knows” comprised an environmental policy excluding a long list of chemical compounds
from possible solutions. Separating problems from the internal seeker context requires the seeker to
uncover such contextual assumptions. To this end, seeker scientists either cognitively take the
perspective of external problem solvers or encourage others to give the perspective of external
problem solvers, e.g. by interacting with internal colleagues and intermediary scientists that attempt to
simulate the perspective of a potential solver.
Our informants told us that taking the perspective of solvers or “putting yourself in the shoes of the
solver” enables them to better understand how the problem is entangled in the specific seeker context.
For instance, seeker scientists often took technical equipment for granted but recognized it as an
important part of the problem’s context when they imagined that they were in the position of a solver:
Imagining being a university student or retired engineer, seeker scientists realized that these solvers
would “of course” have little equipment available to conduct experiments. Such mental simulations
also allow seeker scientists to surface solvers’ time constraints and limitations regarding solvers ability
to test potential solutions, as an informant’s reflection on the outcome of such a simulation makes
clear:
“You can’t say that it [the solution] can’t be something we know because then they [solvers]
don’t know if they are wasting their time. They can’t make a judgment. And you can’t say
something like it shouldn’t be patented in the patent literature at large because that’s, it’s too
much, it takes too long to do that search.”
Yet, putting yourself in solvers’ shoes does not only reveal solvers’ constraints, but also some of their
problem-solving capabilities. For instance, one informant said that when writing a problem statement
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“[…] I assume that most of the people who are reading it are scientists or engineers.” Seeker scientists
thus (sometime) assume that problem solvers have had similar scientific training and understand the
same concepts as seeker scientists do. Using these concepts to describe a problem enables seeker
scientists to disentangle the problem from the seeker’s specific context and to make it understandable
for external solvers.
While taking the solvers’ perspective was often an important first step for seeker scientists in problem
separation, seeker scientists also found it helpful to discuss with internal colleagues or intermediary
scientists to surface additional contextual assumptions. In these discussions, seeker colleagues and
intermediary scientists “took” the perspective of problem solvers and “gave” it to seeker scientists. In
other words, seeker colleagues and intermediary scientists represent the voice and interests of solvers
in the discourse around drafting problem statements. Seeker colleagues, for instance, ask “naïve
questions” that external problem solvers may pose such as: “would this be an acceptable solution for
you?” or “is this parameter measurable, does a solver know when they’re done?” A seeker scientist
who had run several innovation contests said that he often reminded colleagues that solvers typically
work alone and thus have difficulties solving problems that require multiple skill sets.
Intermediary scientists attempt to make the perspective of solvers explicit by voicing concerns that
solvers may have or describing their likely reaction to information in the problem statements. Through
these interactions, seeker scientists often uncover hidden assumptions. For instance, one intermediary
scientist described a typical interaction with a seeker scientist who had implicitly assumed that
solvers’ technical capabilities could be ignored when defining solution parameters:
And then, if there are things that you [seeker scientist] would prefer, you say, you know, we’d
like to be able to measure that […] at, let’s say, 100ppm or something, but it would be really
nice if we can measure it down at 10ppm. And then solvers know, “Hey, if I can go even
lower, mine has a better chance of winning.” […] They're [solvers] not stupid, right, they all
know to go lower. But what happens is, if you set it at 1ppm even though you’d take 25ppm,
probably the smartest guys, the two guys that know the most about the problem look at one
and go, “That’s impossible. I’m not even going to waste my time. I can get it to, let’s say, 20
but there’s no way I can get it to one” and they may just walk away.”
Such “walking away” from problems that cannot be solved with existing skills is an important market
feature, ensuring that those who stay are also those who are the most competent to solve the problem.
However, by literally raising the “voice of solvers” and describing how the most competent solvers
would react to the seeker scientist’s proposed solution parameters, the intermediary scientist
demonstrated that the seeker scientist had implicitly focused on the internally most desirable solution
parameters thus ignoring many sufficiently competent solvers with feasible solutions.
Several informants from seekers and the intermediary similarly told us that seeker scientists often
(wrongly) assumed that solvers had the same access to data that they themselves enjoyed. For
instance, an intermediary scientist reported that when discussing a modeling problem that required
extensive time-series data he told seeker scientists “you know what, do me a favor, you go get it [data]
and we’ll put it in the challenge. I don’t want the solvers having to do it.” By advocating solvers’
interests, the intermediary scientist made explicit for seeker scientists how much their problem
statement relied on access to their specific data source. In several cases, seeker scientists also made an
incorrect assumption that solvers could take on the same amount of risk that seeker employees did. To
correct this flawed assumption, one intermediary scientist described solvers’ risk-taking propensity to
a seeker scientist as follows:
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“If I have to spend $1000 to try to make $20000 and I don’t know if I’m going to get it or not
I’m probably not going to do that, right? There’s, there’s no guarantee. […] actually they’ll
put in tremendous number of hours, but if they have to, you know, pull $500 of their own
money out then they’re like ‘maybe this isn’t worth the effort’.”
Exposed to a large network of solvers, the intermediary scientist here performs a valuable function. By
voicing solvers’ potential concerns, the intermediary scientist made explicit that seeker scientists had
assumed that solvers could spend the same resources on experiments they could themselves. On
hindsight, the seeker scientist described this interaction with the intermediary scientist: “we wanted the
solvers to do some experiments, but then [after discussing with the intermediary scientist] we
understood that probably it was too risky for the solvers.”

4.1.3 PROBLEM PUBLICATION: MANAGING LEGAL RISKS AND
CONTROLLING COMPETITIVE IMPLICATIONS
Problem publication involves managing legal risks and controlling competitive implications of
information to be published in the problem statement. For instance, according to an informant,
publishing a problem might “alert competitors” and “lead them to our ground” which “can block us” if
competitors were developing intellectual property rights (IPR)-protected solutions to the problem. To
evaluate the severity of such competitive implications, seeker employees tried to guess competitors’
current state of knowledge. Seekers sometimes developed a work-around, for instance by not asking
for a novel synthesis route to the desired but a structurally similar chemical compound.
Making problem-related information public can also jeopardize future patenting activities as
publicized information can no longer be part of a patent application. The seeker organizations thus
gauged the sensitivity of information by first discussing it internally. Both Company B and Company
C, for instance, defined a contact person within the legal/IP department that was responsible for
assessing the legal and competitive risks, and then clearing each problem statement. At Company A,
seeker lawyers were involved in negotiating a master services agreement, but individual scientists
were entrusted with evaluating whether a specific piece of information was publishable. The seeker
organization then either decided to accept the risk that some sensitive information would be published,
on the grounds that any innovation contest involves some level of legal risks, or disguised sensitive
information. For instance, the seeker organizations had been working on problems to be submitted to
innovation contests internally and thus knew about many partial solutions. Seekers did not want to pay
for these known partial solutions, but faced the risk that solvers might sue them if these solutions
would later be part of a patent application. In light of this risk, seekers either excluded whole solution
approaches (e.g., any synthesis route involving a particular compound) or defined a “filter.” In the
latter case seeker employees set up criteria according to which the innovation intermediary would
filter out submitted solutions before forwarding solutions to the seeker. Seekers also prepared a
documentation of internal work on the problem to be able to prove that these partial solutions had
actually been generated internally.

4.2 ORGANIZATIONAL ROLES IN PROBLEM FORMULATION FOR
INNOVATION CONTESTS
In this section we describe how the various activities within the three generative process elements
clustered around four organizational roles.
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4.2.1 DEVELOPER
The developer is a technical/scientific role that is usually filled by bench scientists or engineers within
the seeker organization. Developers take ownership for specific problems and are thus involved in
problem generation, separation, and publication. Developers are absolutely critical to the problem
formulation process: they carry out most operational tasks, i.e. they write and re-write the problem
statement and thus spend more time and resources on formulating a specific problem compared to the
other roles. Because of these time and resource requirements, developers often have a genuine interest
in getting the problem resolved.

4.2.2 ADVISER
The adviser is also a technical/scientific role often filled by senior and well-respected
scientists/engineers from the seeker organization and the innovation intermediary. Compared to
developers, advisers remain more passive during problem generation. Advisers wait until they are
called in by developers or coordinators to help draft a problem statement. Advisers are also involved
in problem separation. During problem separation advisers support developers by drawing on
experience from the problem context and from participating in previous innovation contests where
they have familiarized themselves with the specific problem formulation requirements, as well as
knowledge of the problem itself. Advisers from the seeker organization are thus often ex-developers.
While seeker advisers often understand the context and details of the specific problem very well, they
are sometimes ill equipped to separate the problem, as they may not understand solvers’ context well
enough. For this reason, scientists from the innovation intermediary (who have experience working
with the solvers) also assume an advisery role and assist developers in problem generation and
separation. Since intermediary advisers confront a large flow of problems, they get “a feeling for what
the solver community can do” and what information needs to be supplied to render a problem solvable
for external solvers.

4.2.3 COORDINATOR
In contrast to developers and advisers, the coordinator is a management role that is involved in both
problem generation and problem publication. In problem generation, coordinators serve as a
“spokesperson” or “ambassador […] who carries the flag” of innovation contests, according to one
informant. Coordinators walked around and talked to individual scientists, gave presentations, held
workshops, and invited the innovation intermediary to give presentations about innovation contests.
These activities generated opportunities for coordinators to have in-depth discussions with scientists
about which problems would be suitable for innovation contests. The research director of Company A
summarized the responsibilities of the coordinator role as: “we need to have that type of person who is
dedicated and informs and encourages our people.” Likewise, an informant from InnoCentive stated
that seeker organizations needed at least one R&D manager “who drives people to come up with ideas
for challenges.” Coordinators also play an important role in problem publication. They do so by
providing managerial approval to select a particular problem (over other problems) and a specific
problem statement (over alternative statements), thereby removing much uncertainty and anxiety from
developers regarding priorities and the release of potentially sensitive information.

4.2.4 SPONSOR
The sponsor, a senior management role, is filled by a person within the seeker organization who is
ultimately responsible for innovation contests. Sponsors thus came from the upper managerial ranks in
our three literal replication cases and had titles such as CTO or research director. Sponsors are crucial
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for problem generation since they have the internal posture to build awareness for and legitimacy of
innovation contests among scientists and mid-level R&D managers. For example, the sponsor at
Company A told us that he actively tried to promote innovation contests in internal speeches and
meetings. On these occasions he was trying to “put his weight behind” innovation contests and to
portray them “as a fascinating new way of working.”

4.3 THEORETICAL REPLICATIONS OF THE MODEL OF PROBLEM
FORMULATION FOR INNOVATION CONTESTS
In this section, we use three theoretical replications (Yin, 2003) in order to explain how deviations
from the three generative process elements and four organizational roles hinder seekers to formulate
problems for innovation contests. This section thus presents evidence ex negativo for the framework;
all the generative process elements and organizational roles are conditions for seekers to formulate
problems for innovation contests.

4.3.1 DEVIATIONS IN PROBLEM GENERATION AND THE
COORDINATOR AND SPONSOR ROLES
Innovation contests were introduced “top-down” in all three cases. After senior R&D managers who
assumed the sponsor roles had decided to use innovation contests, scientists were given the
opportunity to submit problems. However, many scientists were worried about shouldering the work
load of a problem formulation process, alerting competitors by publishing “good” problems, and
running into patenting problems if solvers submit solutions touching upon current patenting activities.
As sponsors did not anticipate these concerns, they focused on promoting the economic rationale
behind innovation contests and did not activate scientists with problems. At Company D and Company
F, sponsors thus “extracted” problems by selecting the most “visible” problems and assigning
individual scientists or research groups to submit these problems to innovation contests. At Company
E, the sponsor remained rather passive and waited for research groups to approach him with problems.
Given these introductions of innovation contests, there were two similar implications in all three cases.
First, at none of the companies did the sponsors see the need for an R&D manager to assume a
coordinator role working with scientists to select suitable problems that would have good chances of
getting solved. Second, seekers instead selected “holy grail” or “crapshoot” problems – long-standing,
relatively complex problems with low solution chances.
At all three cases, innovation contests generated negative feedback from seeker scientists and yielded
an “objectively low” solution rate. These were two major factors that contributed to the decision to
quit running innovation contests. The findings show that the formulation of problems for innovation
contests requires careful attention to problem generation. It should be underscored that our construct
of “problem generation” does not correspond to the identification or extraction of the most visible
problems, as in the cases of Company D, E, and F, but activating scientists with problems and
thereafter selecting suitable problems. Sponsors and coordinators need to play an active role in
activating and selecting problems by discussing with developers which problems they are motivated to
formulate and perceive to have a good chance of getting solved.

4.3.2 DEVIATIONS IN PROBLEM SEPARATION AND THE ADVISER ROLE
At Company D, E, and F we observe that sponsors did not associate problem formulation for
innovation contests with problem separation. Instead, sponsors approached problem formulation as the
technical task of writing down the problem. Sponsors at these three case firms expected the innovation
intermediary to perform this technical task in return for the intermediary’s fees. However, developers
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gradually learned about the challenges of problem separation as they received feedback from the
intermediary advisers, and then realized that the problem formulation process would require
significant allocation of time and effort. Since sponsors did not approach the challenge of problem
separation, they also did not designate internal advisers who would have assisted developers in
problem separation. In retrospect, as Company F’s CTO remarked, this created a difficult situation in
which “the scientists were very much exposed to the InnoCentive people, so they had to do a lot on
their own with little support within [Company F].” A lack of internal support meant that problem
separation was less effective since internal advisers did not explain to developers how to turn a
problem description into a document that fit with InnoCentive guidelines and would be understandable
for external solvers. Intermediary scientists did assist developers with these challenges but, as
outsiders, they were less capable explaining how a separated problem statement would differ from
standard internal problem descriptions. Developers also lacked informal “sparring partners” who were
well acquainted with their specific research problems. In sum, the lack of an internal adviser role made
problem separation more cumbersome for internal scientists and thus undermined the formulation of
problems for innovation contests. The three cases thus provide evidence that problem separation
should involve an internal adviser role.

4.3.3 DEVIATIONS IN PROBLEM PUBLICATION AND THE
COORDINATOR ROLE
Company D, E, and F, scientists drafting problem statements had the impression that controlling
sensitive information in the problem statements and evaluating the commercial effectiveness of
innovation contests fell under their individual responsibilities. Scientists, in other words, did not
perceive the competitive and legal risks of innovation contests to be of a magnitude that would affect
the whole organization and that needed its overall commitment, but rather as risks facing them
individually. Scientists sought to minimize their personal risks to the detriment of innovation contest
effectiveness in the seeker organizations. For instance, rather than controlling information and
appraising the sensitivity of the problem, scientists reported to minimize sensitive information in
problem statements. At Company D, E, and F we observed that many problems came from areas
where the firms had long research histories and thus knew about many solution approaches. Since the
firms were patenting some of these approaches, developers had to define a filter, i.e. exclude some
solution approaches in the problem statement, to avoid that solvers would submit solutions the firms
already knew about. Such known, but not IP-protected solutions, could have caused the firm to pay
royalties for IP on a known solution. According to the CTO of Company F, “the pressure on scientists
was such that they felt that if they don’t define that filter right they will look stupid because sooner or
later we might run into some difficulties [in patenting processes].” Scientists thus defined very narrow
filters that excluded many solution approaches. Since there was no coordinator role at Company F, no
one counteracted scientists’ tendency to be overly conservative in avoiding patenting risks. Moreover,
senior R&D management was too far removed from individual scientists’ work on technical problem
formulation to sense and address these concerns quickly enough. In sum, the three cases provide
evidence that problem publication needs to involve managing legal risks and controlling competitive
information. Coordinators should support scientists in these activities because scientists will otherwise
resort to minimizing legal risks and outflows of competitive information, which may undermine the
chances to obtain solutions from external solvers.

5. DISCUSSION
We initiated this paper by suggesting two perspectives of problem formulation (cognitivist and
constructionist) as base line theories for innovation contests. We subsequently explained the
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limitations of these perspectives in accounting for the formulation of sharable problems for innovation
contests. Below we discuss how our findings help relax these limitations.

5.1 INNOVATION CONTESTS: ORGANIZATIONAL IMPLICATIONS
The paper adds an important empirical focus on seeker firms and innovation intermediaries to existing
research on innovation contests, which mainly pertains to solvers (Jeppesen & Lakhani, 2010;
Terwiesch & Xu, 2008). While Jeppesen and Lakhani (2010) acknowledge that problem formulation is
the “sine qua non” of an innovation contest, extant research treats problem statements as an exogenous
factor to the seekers–solver game and thus assumes that seeker firms are able to formulate problems
for innovation contests with considerable ease. However, the research illustrates that the ability to
formulate problems varies considerably across seekers (i.e., problem formulation is endogenous to
innovation contests). From these insights, we inductively develop a new theoretical framework
comprising three generative process elements (“problem generation,” “problem separation,” and
“problem publication”) and four organizational roles (“developer,” “adviser,” “coordinator,” and
“sponsor”). The generative process elements and the adviser role span the boundary between seeker
firms and the innovation intermediary. That is, innovation intermediary staff contributes to the
problem-formulation process and may take on an adviser role during that process. The framework
provides the anatomy of problem formulation in innovation contests because it explains the basic
mechanism through which seekers, with the help of an innovation intermediary, formulate problems
for innovation contests. The study thus contributes to current research on the organizational
implications of open innovation by illuminating the necessary organizational processes and roles for
one specific open innovation variant, innovation contests (Alexy & Henkel, 2010; Sieg, Wallin, & von
Krogh, 2010). Theorizing on the organizational implications of open innovations simultaneously helps
establish the theoretical basis of open innovation, for which several authors have recently called (e.g.,
Dahlander & Gann, 2010; Gassmann, Enkel, & Chesbrough, 2010; Groen & Linton, 2010; Huizingh,
2011).
When conducting innovation contests, seeker firms use an “initiating” strategy, proactively
“signaling” their unsolved problems to external sources (Alexy, George, & Salter, 2011; Alexy &
Henkel, 2010). Through innovation contests, seeker firms move beyond building absorptive capacity
to exploit existing external knowledge toward stimulating external problem solvers to create
knowledge. The study demonstrates that seekers’ capacity to stimulate external solvers rests on a
distinct organizational problem-formulation process. The introduction of a distinct problemformulation process affects internal work practices because the activities encapsulated in problem
generation, separation, and publication differ markedly from internal problem solving. In particular,
we find that the work practices of bench scientists were disrupted by the introduction of innovation
contests. Consistent with existing research (Barley, 1986; Barley, Meyer, & Gash, 1988; Edmondson,
Bohmer, & Pisano, 2001; Sieg, et al., 2010), this disruption led to resistance on the part of bench
scientists to assume a developer role and to formulate problems for innovation contests. Yet
developers are critical to problem formulation; although they often rank low in the seeker firm’s
formal hierarchy, their ownership of problem generation, separation, and publication is critical. The
other three roles—sponsor, coordinator, and adviser—therefore mainly involve alleviating the “pain”
caused by this disruption in developers’ work practices. Importantly, innovation intermediary staff can
make a major contribution to overcoming bench scientists’ resistance by assuming an adviser role—
that is, helping bench scientists “make sense” of problem generation and separation, explaining the
differences from normal work practices, and facilitating new work practices with the intermediary’s
extensive experience and knowledge.
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5.2 OPEN INNOVATION: FORMULATING SHARABLE PROBLEMS
Several authors have recently called for a better theoretical foundation of open innovation research
(e.g., Dahlander and Gann, 2010; Groen and Linton, 2010; Gassmann, Enkel, and Chesbrough, 2010;
Huizingh, 2011). Next, we discuss how research on problem formulation for innovation contests
responds to these concerns. Innovation contests require problems to be formulated for and shared with
a large group of individually unknown solvers with whom the seeker firm cannot interact. Indeed,
formulating “sharable problems” for external solvers is a widespread challenge in open innovation for
at least two reasons. First, open innovation practices that attempt to stimulate the creation of novelty,
for example, through contract research (Howells, 1999) or R&D alliances (Oxley & Sampson, 2004),
require a specification of what is to be achieved or, in other words, a formulation of the problem to be
solved. Second, internal problem-related knowledge is usually not in a form to be readily shared with
outsiders in other contexts (Carlile, 2004; Dougherty, 1992; von Hippel, 1994). Thus, leveraging
external knowledge in internal problem solving hinges on the ability to make internal problem-related
knowledge sharable with outsiders. Here, innovation contests are an extreme case of open innovation,
as seekers need to overcome the challenge of encoding tacit problem-related knowledge into a written
statement that can be shared with and understood by outside solvers in different or even unknown
environments.
Expanding on the empirical findings regarding problem separation, we suggest that perspective taking
and perspective giving are mechanisms that make problems sharable with large groups of individually
unknown outsiders. Perspective taking involves cognitively adopting another person’s viewpoint and
assessing what that person knows (Parker, Atkins, & Axtell, 2008; Parker & Axtell, 2001; Reeder &
Trafimow, 2005), whereas perspective giving involves discursively inducing a perspective in someone
else (Graumann, 1989). By giving and taking the perspective of external solvers, seeker employees
economize on direct interactions with outsiders and include external solvers indirectly into the
problem-formulation process. Again, innovation intermediary staff contributes to this process. With
their extensive experience with innovation contests, they are in a good position to give the perspective
of external problem solvers.
Moreover, problem statements function as “boundary objects” (Carlile, 2004; Star & Griesemer, 1989)
that facilitate problem sharing. The literature on boundary objects explains how certain types of
artifacts facilitate sharing between known, co-located individuals. Boundary objects aid individuals in
voicing their concerns and making their personal perspective of a problem (or their personal problem
formulation) accessible to others. As a result, the challenge for seekers becomes one of constructing a
problem statement that can become a boundary object. On the basis of our empirical research, we
propose that perspective taking and perspective giving are mechanisms that do precisely that: help
seekers turn problem statements into boundary objects aimed at solvers with whom they cannot
interact.

5.3 MANAGERIAL IMPLICATIONS
Although innovation contests offer great potential for seeker firms to solve problems, this potential
come at a price. First, the generative process elements shed light on crucial tasks and potential pitfalls
in innovation contests. For instance, problem generation does not involve “identifying” problems that
are “out there” but rather activating scientists who hold problems in mind. Thus, managers (e.g.,
coordinators and sponsors) should not simply task developers with problem generation but need to
actively encourage, support, and catalyze developers into generating problems. Second, another pitfall
is to mistake innovation contests for the easy way out. Our findings clearly show that seekers need to
invest some time and effort into partially solving the problem before calling for outside help. Too
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quickly handing over to outside solvers increases the risk for misunderstandings and may thus
jeopardize the effectiveness of the innovation tournament. Third, by engaging an innovation
intermediary, managers not only gain access to a large network of external problem solvers, but also to
external advisers that can aid in problem separation. Especially new seekers should embrace support
included in the intermediary’s posting fee. Fourth, seekers need to acknowledge and manage the
tradeoff between revealing information that on the one hand may be sensitive and on the other hand
improve the solvers ability provide effective solutions. Fifth and finally, once roles have been
chartered, managers need to assess the degree to which individuals can take on multiple roles. This
assessment needs to strike a balance between the positive effects from role accumulation and the
negative effects associated with role scarcity. Research on role scarcity has found that adopting
multiple roles can have negative affective and behavioral outcomes (Cooke and Rousseau, 1984;
Goode, 1960; Kandel, Davies and Raveis, 1985). Research on role accumulation, though, gives reason
to believe that taking on multiple roles have positive multiplicative effects (Marks and MacDermid,
1996; Ruderman, Ohlott, Panzer and King, 2002). For example, depending on their capability, level of
seniority and experience, the same individual could take on both the coordinator role and the adviser
role.

5.4 LIMITATIONS
Our study faces limitations. First, all case firms conducted innovation contests through a specialized
innovation intermediary aiding in problem formulation. Future research should investigate whether
problem formulation without the services of an innovation intermediary involves different
organizational roles and activities. Second, while our sample includes different industries and firms of
different sizes, it is tilted towards relatively large chemical, pharmaceutical, and consumer products
firms, which primarily submitted chemical and biological problems to innovation contests. Further
research must explore the framework of problem formulation for innovation contests in other domains,
e.g. mechanical or electrical engineering, and in different types of seeker firms, e.g. small start-ups or
non-governmental organizations without major R&D centers. Third, our framework shows how seeker
firms formulate problems for innovation contests through four organizational roles and three
generative process elements. However, we do not investigate how seekers develop these generative
process elements and roles over time. This is a critical area for future work. Fourth, our research does
not address the overall effectiveness of innovation contests for seeker firms, compared with other
approaches to innovation. Future research could, for instance, develop methods to calculate the total
return on investments into innovation contests, define criteria to evaluate which problems to submit to
innovation contests, and investigate processes and roles to optimally leverage solutions submitted to
innovation contests.

6. CONCLUSION
This paper responds to recent calls for research on innovation contests by inductively theorizing about
problem formulation for innovation contests, a crucial aspect of innovation contests that existing
research has largely neglected. Based on rich empirical data, we develop a theoretical framework that
explains how organizations formulate problems for innovation contests. The framework consists of
three generative process elements (“problem generation”, “problem separation”, and “problem
publication”) and four organizational roles (“developer”, “adviser”, “coordinator”, and “sponsor”).
The paper thus contributes to current research on the intra-organizational implications of open
innovation by illuminating the organizational processes and roles necessary to stimulate external
knowledge creation. Using problem formulation as base-line theory for innovation contests we
identify the formulation of sharable problems as a critical process in open innovation.
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ABSTRACT
The current open innovation literature needs to be complemented with work on the managerial
challenges faced by companies working with an innovation intermediary to solve R&D problems.
Based on an exploratory case study design, we investigate these managerial challenges in seven
chemical companies working with the same innovation intermediary. Three recurring challenges were
identified in all companies: (1) enlisting internal scientists to work with the innovation intermediary;
(2) selecting the right problems; and (3) formulating problems so as to enable novel solutions. Based
on the knowledge management literature, we explain how these challenges arise out of scientists'
different work practices in internal vs. external R&D problem solving and we identify and discuss a
number of remedies to these challenges.
Key words: chemical industry; innovation, innovation intermediary; knowledge; knowledge broker;
knowledge creation; knowledge management; open innovation; R&D problem solving
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1. INTRODUCTION
Proponents of open innovation argue that firms need to intensify the access to and exploitation of
external sources of knowledge (e.g., Chesbrough, 2006a; Gassmann, 2006; Huston & Sakkab, 2006;
Wolpert, 2002). Many companies face an external “landscape of abundant knowledge” in which “not
all the smart people” work for the company (Chesbrough, 2003a). There are several ways firms can
access and leverage this external knowledge, ranging from well-known strategies such as acquisitions
of technology-based firms (Granstrand & Sjölander, 1990) to novel strategies such as assigning
individuals to support outside developer communities in order to gain access to critical assets
(Dahlander & Wallin, 2006). Yet another approach, however, is to work with an innovation
intermediary – an “organization or body that acts as an agent or broker in [some] aspect of the
innovation process between two or more parties” (Howells, 2006, p. 720) that help “innovators use
external ideas more rapidly” (Chesbrough, 2006a, p. 139). Innovation intermediaries create value for
clients by identifying, accessing, and transferring solutions to problems in various stages of the
innovation process to their clients (Hargadon & Sutton, 1997; Nambisan & Sawhney, 2007; Sawhney
et al., 2003; Verona et al., 2006).
Research on open innovation shows that organizational factors play a crucial role in the shift towards
openness. Open innovation is not merely a technological phenomenon but involves managerial
challenges, such as the transformation of business models (Chesbrough, 2007), implanting new types
of R&D organizations (Chesbrough, 2006a, 2007; Gassmann & von Zedtwitz, 1999), and cultural
change to accommodate a more “open” attitude among employees (Huston & Sakkab, 2006). Hence,
companies should expect managerial challenges in their R&D organization when they start to work
extensively with innovation intermediaries (Chesbrough, 2006a). Yet, several authors explicitly
recognize that very little evidence exists on the relationships between innovation intermediaries and
their clients (Howells, 2006; Pittaway et al., 2004; Verona et al., 2006). To address this gap, our paper
is concerned with the following research question: what managerial challenges do companies face
when attempting to solve R&D problems through an innovation intermediary?

2. OPEN INNOVATION AND INNOVATION INTERMEDIARIES
The importance of external sources of knowledge for companies' innovation efforts is well established
in diverse strands of literature, e.g., research on collective invention (Allen, 1983; Nuvolari, 2004,
2006), user innovation (von Hippel, 1988, 2005), and technological change (Rosenberg, 1982). The
pioneering work on open innovation extends these findings by showing that large, technology-driven
companies may rely extensively on external sources of knowledge from the front end to the back end
of the innovation process in an unprecedented manner (Buganza & Verganti, 2006; Chesbrough,
2003b). Harnessing these knowledge inflows often presupposes a radical change to business models
and R&D organizations Chesbrough, 2006a, 2007; Chesbrough & Appleyard, 2007; Gassmann & von
Zedtwitz, 1999). The need for organizational change is particularly great when companies employ new
mechanisms to access and harness external knowledge in very large groups of individuals, for
instance, through innovation intermediaries (Chesbrough, 2006a; Howells, 2006; Huston & Sakkab,
2006; Nambisan & Sawhney, 2007; Sawhney et al., 2003; Verona et al., 2006; Wolpert, 2002).
Howells (2006) conducted a comprehensive literature review that shows how work on innovation
intermediaries has emerged from different research areas, including technology diffusion, systems of
innovation, innovation management, and service organizations. This research helps to classify
intermediaries and shows their role in innovation and technological change at the level of systems and
industries but has provided a relatively limited understanding of the implementation of open
innovation through innovation intermediaries. There are two exceptions. First, a stream of research
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investigates the activities of one group of innovation intermediaries – “knowledge brokers,” which
Hargadon (1998, p. 210) defines as “firms [which] span multiple markets and technology domains and
innovate by brokering knowledge from where it is known to where it is not.” Examples are
independent product development companies, such as IDEO, and consulting firms, such as McKinsey
& Company (Hargadon, 1998, 2002, 2003; Hargadon & Sutton, 1997, 2000). In essence, knowledge
brokers facilitate the recombination of existing solutions to solve new problems. Clients of knowledge
brokers play a major role in this process. They are frequently involved in the design process through
personal interaction ranging from participation in meetings to describe client needs to co-location of
design studios for several years (Sutton & Kelley, 1997). Second, a complementary stream of research
elaborates on the role of web-based innovation intermediaries, termed “virtual knowledge brokers
(VKB)” by Verona et al. (2006). This type of innovation intermediary operates an Internet community
of customers interested in a specific product or brand (Nambisan, 2002; Sawhney & Prandelli, 2000).
By gathering feedback and observing community interaction, VKBs collect the individual and shared
knowledge of customers and organize, deepen, and distribute this knowledge to clients in order to
support their innovation processes (Verona et al., 2006). Compared to knowledge brokers, VKBs
considerably extend the reach of their clients by connecting them to a very large group of customers.
However, using the Internet as the medium for communication with customers limits the transfer of
tacit knowledge to the client (Afuah, 2003). In contrast, traditional knowledge brokers access a limited
number of companies in different industries but are more effective at identifying and sharing tacit
knowledge with their clients. Unlike design consulting companies, VKBs typically cannot deliver
complete design solutions but specialize in providing customer ideas and feedback from the front end
to the back end of the innovation process. Thus, VKBs often develop long-lasting relationships with
their clients. These relationships are conducive to developing the “social integration mechanisms”
which underlie effective knowledge transfer between VKB and client (Verona et al., 2006, p. 782).
While the literature reviewed above goes far in identifying the potential benefits of innovation
intermediaries for clients – e.g., integrating customer knowledge (e.g., Verona et al., 2006), leveraging
the technical expertise of external individuals (e.g., Lakhani et al., 2006), assessing and evaluating
external technology (Howells, 2006), adapting existing design solutions to novel problems (Hargadon,
2002) – Verona et al. (2006) and others (see Howells, 2006; Pittaway et al., 2004) do not outline what
managerial challenges companies may face when attempting to work with innovation intermediaries.
Next, we turn to the research design we employ in order to derive new insights on this issue.

3. RESEARCH DESIGN
As shown above, there is limited evidence on our research question in the existing literature (Howells,
2006; Pittaway et al., 2004; Verona et al., 2006). Thus, we choose an exploratory, data-rich research
design to answer our research question (Yin, 2003; Eisenhardt & Graebner, 2007).
Our study comprises seven cases of “seekers.” Seekers are firms soliciting solutions to R&D problems
through the innovation intermediary, InnoCentive, Inc. We chose InnoCentive as our focal innovation
intermediary since the company is often described as a preeminent innovation intermediary and has
received a lot of attention in recent work (e.g., Chesbrough, 2006a; Nambisan & Sawhney, 2007;
Sawhney et al, 2003; Verona et al, 2006; Huston & Sakkab, 2006; Lakhani et al., 2006; Terwiesch &
Xu, 2008). InnoCentive is a “typical” case (Yin, 2003; Eisenhardt & Graebner, 2007; Miles &
Huberman, 1994) of an innovation intermediary. A detailed overview of our seeker sample can be
found in Table 1 (the case company names have been substituted to maintain confidentiality).
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The sampling strategy minimizes variation (Guba & Lincoln, 1989) since our cases have all worked
with the same innovation intermediary during the last five years and belong to the chemical industry in
the USA and Western Europe. At the same time, we maximize variation (Guba & Lincoln, 1989)
along two dimensions: the number of R&D problems submitted to and the outcome of the relationship
with InnoCentive. The outcome of the relationship, in turn, can be observed along three subdimensions: the current status of the relationship (ongoing or canceled); the solution rate (number of
accepted solutions over total number of submitted problems); and the subjective success as perceived
by the seeker.
The study relies on data gathered between September 2007 and August 2008. Our main data source is
interviews with a total of 14 current R&D managers and senior scientists (see Table 1) who are or
were directly involved in the sample companies’ relationships with InnoCentive (several informants
were interviewed repeatedly). The interviews followed semi-structured, open-ended guidelines and
took the form of “guided conversations” rather than structured queries (Yin, 2003, p. 89). They
generally lasted between one and two hours. The interviews were recorded and subsequently
transcribed (resulting in over 250 pages of text). Additionally, we also conducted interviews with two
InnoCentive staff from scientific operations and marketing and we collected archival data from two
case companies.
We performed within-case analysis to reduce the individual case data (Miles & Huberman, 1994),
followed by cross-case synthesis (Yin, 2003) to identify common patterns. Cross-case synthesis
entailed three major steps which were performed by hand. The first step in data analysis was inspired
by Stake's (2006) cross-case analysis technique of “merging case findings” and by pattern analysis,
which aims at identifying patterns of regularities by condensing a large amount of data into
meaningful and parsimonious pieces of information (Miles & Huberman, 1994). We started the data
analysis with an open search procedure after the first interview had been conducted, initially looking
for patterns reflecting the managerial challenges discussed during the interview. We then compared
these patterns against emergent patterns from subsequent interviews. Throughout the process, we also
used other sources of data to discern whether the emergent managerial challenges could be grounded
in these data sources (e.g., an internal presentation from Gamma elaborated on experiences in
“formulating the problem” for InnoCentive). This iterative process led us to modify patterns as they
developed. We dropped challenges which could not be grounded in all seven case companies (e.g.,
working with external scientists was described as a “cultural challenge” by informants from Beta and
Zeta; yet, “culture” was not mentioned as a challenge in other case companies and consequently
dropped from the analysis). Other challenges were modified when we compared them to data across
cases. For example, the final managerial challenge “formulating the R&D problem in order to enable
novel solutions” emerged out of a multitude of informant comments on “defining,” “formulating,” and
“describing” problems to be posted on InnoCentive’s website. Thus, we only maintained challenges
which were supported by data from all seven cases. We solicited feedback from our informants; none
of them objected to our findings.
In the second step of the data analysis, we grouped our cases according to the outcome of the
relationship with InnoCentive and examined differences in how companies dealt with the identified
managerial challenges (Yin, 2003, pp. 133-137; Eisenhardt, 1989, p. 540-541). We found that Alpha
dealt with them differently compared to the other case companies. The results of the first two steps are
outlined in section 4.
Third and finally, in order to go beyond a mere description of identified managerial challenges, we
“enfolded” (Eisenhardt, 1989) existing literature to explain why these challenges arise. Based on
iterative cycles of comparing our findings with literature, we settled on the knowledge management
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literature which explains how the identified managerial challenges arise out of differences in the work
practices of scientists when they solve R&D problems. The results of the third step in the case analysis
are reported in section 5.

4. EMPIRICAL FINDINGS
4.1 SOLVING R&D PROBLEMS THROUGH
PERSPECTIVE OF THE CLIENT FIRM

INNOCENTIVE:

THE

Since 2001, InnoCentive, a spin-off from Eli Lilly, has posted about 500 R&D problems4 on a
dedicated website5, eliciting around 150 solutions for clients. The benefits of working with
InnoCentive include access to numerous external experts, faster time-to-market, and assessing whether
an R&D problem is solvable at the current state-of-the-art. Reaping these three benefits was the main
expectation of the case companies, according to our interviewees. From the perspective of
InnoCentive’s clients (the seekers), which comprise mainly large industrial companies, the process of
solving R&D problems starts with problem selection (see Figure 1). The R&D problem then needs to
be formulated, i.e., converted into an explicit problem statement indicating solution criteria.
InnoCentive assists seeker scientists both in problem selection (e.g., by giving presentations of solved
and unsolved problem statements) and throughout the problem formulation process by shaping the
problem statement during iterative circulations with seeker scientists. InnoCentive posts the problem
statement to its network of approximately 150,000 solvers – consisting of university scientists,
students, retired R&D staff, entrepreneurs, and hobbyists outside the seeker company. The seeker
proposes a financial reward, generally ranging between USD 10,000 and USD 100,000, for solutions
meeting the criteria specified in the problem statement. Solution proposals are pre-sorted by
InnoCentive and evaluated by the seeker. If a solution gets chosen, the reward is paid out to the
winning solver and InnoCentive handles the transfer of IP rights of the solution to the seeker company.
Throughout the whole process, which lasts between four weeks and several months, seekers and
solvers remain anonymous to each other. InnoCentive captures some of the value created for clients by
charging an annual fee for access to its platform as well as a posting fee per problem.

4.2 CHALLENGE 1: ENLISTING INTERNAL SCIENTISTS
While top management support was seen as a necessary condition for success by interviewees across
cases, it was not sufficient to enlist internal scientists to work with the innovation intermediary. The
interviewees revealed that initial reluctance by scientists was common; an R&D manager from Zeta
even pointed to some “arrogance in not wanting to post.” We find a reason for this reluctance was the
difference between R&D problem solving through InnoCentive and scientists’ normal work practices,
as explained below.
Respondents from Beta and Delta revealed that chemists usually formulate objectives for a research
project and then search for solutions in reaction databases (where they can find, among other
information, examples of different reactions producing the same product or applications of a particular
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An example of an R&D problem is to provide a novel method to ensure the authenticity of a recycled PET
polymer for fabric uses. The solution needs to include, inter alia, a detailed description of the proposed methods
(materials, processes, and devices), an explanation why the proposed method works, and experimental
procedures and test data supporting specific technical solution criteria (e.g., cost targets).
5

www.innocentive.com
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catalyst and various ways to carry out specific functional group transformations) 6 and by conducting
experiments. In this search procedure, the problem formulation and solution criteria can be narrowed
down after first results come in, much like focusing a Google search. An initially broad problem
entails broad search criteria and, thus, leads to many solutions; based on these solutions, scientists
refine the problem by imposing additional solution constraints (or search terms in the Google
analogy). Subsequently, chemists formulate solutions in reports and possibly patents. However, when
problems occur on the way, they are discussed with colleagues in the group or in the hallway but
rarely formulated in an explicit problem statement. The problems “in the heads of scientists” (scientist
from Alpha) are, therefore, not in a form to be distributed by an innovation intermediary. This
difference – having to define the problem and solution criteria precisely at the outset – made working
with the intermediary time-consuming and sometimes tedious for the scientists. Consequently, but to
the surprise of R&D managers, who thought they had offered scientists a valuable tool which was
charged on corporate accounts in most cases, scientists proposed few problems to be posted on
InnoCentive.
After the experiences described above, R&D managers in Beta through Eta generated problems for
InnoCentive by applying pressure on scientists or “by force,” as a senior innovation manager from
Gamma termed it. The outcome was similar across these six cases. For example, an R&D manager
from Delta told us that:
“If I said our scientists were not very enthusiastic, you can imagine what kind of problems the
scientists put up and now I exaggerate a bit […] they […] didn’t come up with things they
think might have a good chance to be solved.”
Given the identified differences in work practices, our case companies underestimated the internal
resources (time and know-how) needed to support scientists in working with the innovation
intermediary. Interviewees across cases deemed it to be crucial to enlist internal scientists by
supporting activities, such as selecting problems, formulating them, evaluating solution submissions,
and providing feedback to solvers. The identified differences in work practices also imply that
scientists need to gain some first-hand experience to individually learn how they can use innovation
intermediaries. An R&D manager at Beta explained that: “[Our job is to] put tools in the hands of […]
anybody in the company who is going to do it to a degree on their own.” Acquiring these “tools,”
which was the term this R&D manager used to describe the mechanism of working with an innovation
intermediary, takes time. Individual scientists need to learn by trial, error, and experimentation. Such
individual learning ultimately frees up resources, as R&D management does not need to counsel the
posting of every problem. When working with an innovation intermediary is “integrated into the work
flow […] we hardly have to look after it at all anymore” (R&D manager at Alpha). Yet, the need to
learn how to work with innovation intermediaries also implies that it takes more than a handful of
challenges until scientists will be able to effectively solve R&D problems in this manner.

4.3 CHALLENGE 2: SELECTING THE RIGHT PROBLEMS
The case companies struggled with selecting problems which can (1) be solved by outsiders and (2) be
revealed to the outside world. First, the six seeker companies which ultimately quit working with
InnoCentive reported that they predominantly posted “Holy Grail” problems – complex, commercially
highly valuable problems their scientists had been working on for years without finding a good
solution. An R&D manager from Delta termed these the “impossible” problems as past work had both
6

One widely used database is CASREACT from the American Chemical Society.
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tested many solutions without success and narrowed down the problem to a highly specific issue. An
example is the development of a new polymer for electronic applications, which Beta posted after long
internal work with the attitude not “to leave any stone unturned” (R&D manager from Beta). The
scientists involved from Beta realized that the probability of actually finding a solution was low as
“product performance targets as well as process performance targets […] were extremely stringent”
(R&D manager from Beta).
Second, respondents from all case companies reported that it was challenging to select problems
which can be revealed to the outside world. Making the problem explicit in a concise manner which
outside solvers can understand requires initial internal work. Yet, “Holy Grail” problems are also
problematic to reveal for trade secret and patenting reasons. Seekers do not want competitors to know
that they are working on these problems and they do not wish to disclose which reactions have or have
not worked in the laboratory. An R&D manager from Epsilon stated that, “If you exactly say what
your problem is, then all other […] companies see where you’re working,” and pointed to the dilemma
that such “sensitive” knowledge is often necessary in order to find a successful solution to the R&D
problem. Competitors may seek to both develop and patent alternative solutions to the problem which,
in turn, could make it difficult for the seeker company to garner future intellectual property rights for
their own solutions.

4.4 CHALLENGE 3: FORMULATING THE R&D PROBLEM IN ORDER TO
ENABLE NOVEL SOLUTIONS
Solvers’ R&D problem-solving activity is based on a problem statement – the only information they
are provided with by the seeker. Interviewees across the seven case companies stressed that the
formulation of the problem statement needs to enable solvers with diverse expertise to recognize a
similarity between the problem and past solutions they have developed or encountered in their work.
Because the problem is published for many potential solvers to see, the likelihood of identifying
existing solutions to solve the R&D problem should increase by using such a formulation. Moreover,
the solver can creatively recombine known solutions in a way which the research group at the seeker
company may not have considered. Yet, the interviewees stated that formulating problems in this
manner is extremely challenging for two reasons. First, scientists have worked on these R&D
problems for a long time, immersed themselves in the problem at a high level of detail, and thus may
describe the problem in very specific language. While their immediate colleagues share this specific
language and can thus discuss the problem, it is “not amenable to someone outside your expertise
area” (scientist from Alpha). Because “Holy Grail” problems are very specific and have a long
research history, scientists at the companies Beta through Eta experienced particular difficulties with
formulating these problems in a way which is free of company and technical jargon, does not rest on
implicit assumptions, and is thus accessible to outside solvers. Second, because scientists have
narrowed down the R&D problem through their own work, they are often formulating the problem not
in terms of the ultimate objective they wish to achieve but in terms of “the solution they think they
need to have” (scientist from Alpha). Thus, scientists may focus on the specific elements of a solution
they need in order to complete the particular route to a solution which they have pursued in their own
work. Such an approach is consonant with a view of science as solving problems in a cumulative
fashion by gathering new partial solutions and proofs. But, as an R&D manager at Alpha explained:
“You can put things on paper but what will lend itself to innovative solutions is being able to
describe your problem in as much of a language that is not area specific so that scientists and
experts outside of your area […] who may have encountered […] the same underlying
problem can look at it and say ‘I’ve got a solution that applies towards it’.”
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As a result, focusing on the “missing pieces” of the solution pursued internally often precludes solvers
outside this highly specialized field from recognizing similarities between the problem and known
solution elements.

4.5 OVERCOMING THE THREE CHALLENGES
We now report how Alpha dealt with the managerial challenges we have just described. In contrast to
Beta through Eta, which all ceased working with InnoCentive after posting some problems, Alpha has
posted about 75 challenges over the last five years. It represents about 15% of all challenges posted on
InnoCentive, scoring a solution rate of about 50%.
Enlisting scientists. The case companies to various degrees neglected to enlist their scientists to solve
R&D problems through the innovation intermediary. However, Alpha realized early on that R&D
problem solving through InnoCentive requires scientists to follow a process (depicted in Figure 1) and
thus supports them in six ways. First, R&D management actively communicates to scientists that they
best start the process by drafting a first problem statement including solution criteria and excluded
solutions. Second, R&D management obtains commitment from the parties involved in the process
(e.g., the legal department) to deliver the required effort in a timely manner. Third, eight “guides” –
scientists who are respected within their R&D groups and have worked with InnoCentive themselves –
work with colleagues to identify suitable problems. They meet with scientists at an early stage, assume
a guiding role, and facilitate communication both with adjacent R&D groups and R&D management.
Fourth, the whole process is supported by an internal website, which aggregates information about the
guides, the basic stages of the process, and required documents. Fifth, the company regularly runs
“campaigns” to make scientists aware of the opportunity to work with InnoCentive. The interviewees
emphasized that this was not a one-off solution – periodical campaigning with ongoing commitment
from R&D management was required. Sixth, positive word-of-mouth among scientists entails a
significantly higher credibility than prodding from R&D management. It was, thus, essential for Alpha
to have “a couple of scientists who were really champions […], they had some problems they really
needed to solve, and so they were willing to give this a shot. This would have been a very poor
outcome if it was only management-driven” (scientist from Alpha).
Problem selection. Alpha seeks to post a “tactical” type of problem instead of “Holy Grail” problems.
These problems differ regarding their (1) solvability and (2) “revealability.” First, tactical problems do
not “consist of multiple areas that need to be worked on” (scientist from Alpha). If a scientist
approaches a guide with a problem that seems “too big,” several internal scientists and InnoCentive
staff jointly work on decomposing it into manageable elements. Second, Alpha mainly selects
problems from the early phases of research when scientists are trying to expand their expertise in a
closely related area. Thus, scientists have not worked on the problems for long, alleviating the strong
biases in problem selection identified in the other case companies.
Problem formulation. To enable solvers to link a “tactical” R&D problem with solutions they have
developed or in other ways know of, Alpha tries to formulate the problem “so that it is not too specific
or in the language of the technology that it is coming from” (R&D manager from Alpha), i.e., so it is
possible for a solver from another technological domain to understand and relate to the problem. The
guides work with scientists to tease out “the ultimate underlying problem they wish to solve”
(scientists from Alpha) and its solution criteria. The interviewees emphasized that it is important to
define highly specific criteria, which constrain the range of possible solutions, but not to describe the
“content” of the remaining solution space. That is, while the boundaries of the solution space need to
be specified as precisely as possible, problem statements should refrain from describing any other
aspects of or routes to a specific solution. In the earlier phases of chemical research, for instance, a
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“tactical” problem specifies the molecular structure of the desired compound. That is, the problem
statement focuses on the underlying goal without being too specific about potential roads to
accomplishing that goal.

5. THEORETICAL AND PRACTICAL IMPLICATIONS
5.1 THEORETICAL IMPLICATIONS
We propose that the three managerial challenges identified in the preceding section arise out of a
change from a circular to a linear process of problem formulation and problem solving. According to
several authors, problem formulation is a critical aspect of knowledge creation and innovation
(Nonaka, 1994; von Krogh et al. 1994). These authors distinguish between problem representation, so
that problem-related information can be processed (e.g., Newell & Simon, 1972; Simon, 1973), and
problem formulation. If a problem has already been formulated and is thus pre-given, it can be
represented so as to enable a search for solutions. However, in science, engineering, and many other
areas, considerable work needs to be expended to formulate problems (see Nonaka & Takeuchi, 1995).
The struggle with problem formulation was prominently illustrated in the case companies: problems
“in the heads of scientists” are not suitable for the problem-solving mechanism of an innovation
intermediary. Making these problems explicit in adequately formulated problem statements requires
more resources from internal scientists than R&D management expected. As a result, clients need to
enlist their scientists in order to induce them to expend the necessary effort.
Within firms, where social context is abundant and affords shared language, symbols, practices, and
social relations (Grant, 1996; Kogut & Zander, 1992, 1996), problem formulation and problem
solution can be circular (Nonaka, 1994; Nonaka et al. 2006).7 Scientists can move back and forth
between formulating the problem – which directs the search for solutions – and the emerging
solutions. They evaluate the quality of the emerging solution and, if deemed insufficient, the
formulation of the problem can be refined or even fundamentally altered. The social context of the
research group and the company creates a shared understanding of the problem and solution criteria
(Nonaka, 1994; Nonaka & Takeuchi, 1995). This shared understanding allowed scientists in the case
companies to start research projects with relatively broad objectives and solution criteria, which were
then iteratively narrowed down while elements of the solution were developed. However, when firms
wish to engage multiple external problem solvers through an innovation intermediary, the process of
problem formulation and problem solving needs to be linear (see Figure 1). To access and leverage the
diverse knowledge of outside solvers, client scientists need to abstract their problem formulation from
the social context of their company. Otherwise, external solvers cannot relate to the problem since
they lack understanding of the specific language, common knowledge, and implicit assumptions which
internal scientists share naturally as part of their daily working lives. “Holy Grail” problems are
particularly entangled in this social context. It should be reiterated that in our research setting solvers
have no information other than the problem statement, and clients cannot engage in iterative problem
formulation and problem solving.

5.2 PRACTICAL IMPLICATIONS
Finally, we turn to the practical implications of our research. Alpha's practices in overcoming the
identified challenges can be used as a basis to formulate some advice to R&D managers. First, our
7

Several descriptive studies support the view of problem formulation and problem solving as a circular process
with several iterations (e.g., Mintzberg, Raisinghani & Theoret, 1976; Lyles & Mitroff, 1980; Lyles, 1981).
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findings from Alpha show that it is crucial to support internal scientists in developing new know-how
to solve R&D problems through InnoCentive – they need to be enlisted. Internally sharing knowledge,
e.g., by running campaigns, compiling relevant information on an intranet site, involving several
scientists in problem formulation, and developing guides or “knowledge activists” (von Krogh et al.,
1997; 2000), may be an important remedy to the challenge of enlisting scientists. Second, if R&D
problems need to be solvable by and “revealable” to outside solvers, seeker scientists and R&D
managers need to jointly select “tactical” problems. At Alpha, these problems mainly come from the
early phases of a research project when there is little research history to protect. Furthermore, if initial
problems are “too big,” they need to be broken down. Borrowing from Simon's (1962) typology of
complex systems, a remedy is to choose decomposable (or very nearly decomposable) problems for
posting on InnoCentive, while retaining non-decomposable R&D problems for internal solving. Third,
as a remedy to the challenge of formulating problems so as to enable novel solutions, we can offer a
general guideline based on the case data from Alpha. While the criteria for a solution should be as
precise as possible (thus limiting the solution space), the problem statement should refrain from
privileging any particular solution path, e.g., by focusing on solutions pursued in past internal work.
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TABLE 1: OVERVIEW OF CASES IN THE SAMPLE
Company

Location

Business Areas

Revenues
(2007)

Number of
Employees
(2007)

Number of
Challenges Posted

Relationship with
InnoCentive

Number of Interview
Partners

Alpha

U.S.

Agriculture, biotechnology

1-5 bn USD

N/A

75

Ongoing

2

Beta

U.S.

10-25 bn USD

>50,000

25-30

Canceled

3

Gamma

Germany

10-25 bn USD

25,00050,000

6

Canceled

2

Delta

Switzerland

5-10 bn CHF

10,00025,000

12

Canceled

3

Epsilon

Germany

Agriculture, construction,
electronics, energy, health
care, packaging
Agriculture, automotive,
construction, electronics,
energy, food, home and
personal care, pharmaceuticals
Agriculture, automotive,
construction, electronics, home
and personal care, packaging,
paper
Home and personal care

10-25 bn EUR

>50,000

10

Canceled

1

Zeta

U.S.

5-10 bn USD

10,00025,000

3

Canceled

2

Eta

France

Construction, electronics,
food, home and personal care,
paper, pharmaceutical
Adhesives, agriculture,
automotive, electronics,
energy home care

5-10 bn EUR

10,00025,000

1

Canceled

1
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FIGURE 1: PROCESS OF SOLVING R&D PROBLEMS THROUGH INNOCENTIVE
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ABSTRACT
Purpose—This paper contributes to the discussion of relationship marketing in professional services
firms (PSF). The process of dialogical interaction with clients is central to relationship marketing.
However, client dialogue may fall dormant if not properly cultivated by employees of the PSF, that is,
by professionals. This inductive study investigates how professionals sustain a fruitful client dialogue
by proactively introducing additional client problems to the dialogue.
Design/methodology/approach—Extensive field research with a “Big Four” accounting firm and 11
client companies inductively generates a framework to describe how professionals engage in proactive
diagnosis of client problems to introduce these problems to the client dialogue. The framework is
grounded in 49 focused interviews with professionals and client managers, as well as supplementary
interviews, observations, and firm documents.
Findings—The suggested framework consists of the components of proactive diagnosis (informationseeking and influence strategies), a trade-off that professionals must make among these components,
several enablers of and constraints on proactive diagnosis, and key client concerns that professionals
must address to introduce additional client problems.
Originality—Despite the importance of client dialogue for relationship marketing, recommendations
about how professionals can sustain client dialogue over time remain limited. This study describes
proactive diagnosis as one potential approach. It contributes to literature on relationship marketing in
PSFs by showing how proactive diagnosis helps professionals overcome the problem of dormancy in
client dialogue, complements personal selling, and extends the role of diagnosis beyond paid client
assignments into the pre-selling phase.
Keywords: Client Dialogue, Professional Services, Relationship Marketing, Proactive Diagnosis
Classification: Research Paper
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1. INTRODUCTION
When marketing underwent its most recent paradigm shift, from transactional to relational marketing,
client relationships were recognized as a source of enduring competitive advantage (Berry, 1995;
Grönroos, 1990; Gummesson, 2002). This new perspective appears particularly relevant for
professional service firms (PSF), whose relational interactions with clients represent the core of their
business (Gummesson, 1978; Maister, 1993). For example, accounting, legal, and management
consulting firms seek to build, maintain, and develop high-quality, long-term relationships with their
clients (Beaton & Beaton, 1995; Edvardsson, 1990; Halinen, 1997; Karantinou & Hogg, 2009;
Maister, 1993; Reid, 2008). The benefits of such long-term relationships for PSFs include greater
revenues through repeat assignments, positive word of mouth from existing clients, lower costs to
attract new clients, and more learning potential in collaboration with existing clients. Clients in turn
enjoy higher-value solutions to their problems as professionals gain intimate knowledge of their
context and provide more reliable services. Long-term relationships with PSF also reduce search costs
for clients (Bove & Johnson, 2000; Cater & Cater, 2009; Howden & Pressey, 2008; Lian & Laing,
2007).
Dialogical interactions between service providers and their clients are cornerstones of such
relationship marketing, because they focus on creating longitudinal bonds with clients rather than
single point-of-sale transactions (Grönroos, 2004). In the PSF setting, dialogical interactions with
clients, or “client dialogue,” means that professionals and managers in the client organization engage
in a continuous exchange of ideas, opinions, and knowledge about the client organization’s problems
and the PSF’s problem-solving capabilities (Ballantyne, 2004; Grönroos, 2004). Both professionals
and client managers may take the initiative to introduce client problems to their dialogue. However,
most service literature focuses solely on scenarios in which clients take the initiative to introduce
problems (Edvardsson, 1990; Gummesson, 1978; Maister, 1993; Schein, 2002). Schein (2002, p. 21)
even integrates this assumption into a definition of the client as “the person seeking help.” However, if
professionals simply remain passive and wait for clients to introduce additional problems, the client
dialogue may stagnate, fade away, and ultimately fall dormant when the problems of the conversation
become obsolete. There are several reasons problems grow obsolete. First, the PSF may resolve the
problem during a client assignment, so the client perceives no need for further interaction (Eriksson &
Vaghult, 2000). Second, the client may hire a competitor or solve the problem itself. Third, the client
could turn to more urgent and/or more important problems. Thus, to sustain a fruitful client dialogue
and overcome the threat of dormancy—while also ensuring that they can sense client problems and
provide tailored services—professionals cannot afford to wait for the client’s initiative. Rather,
professionals must proactively introduce additional problems the client considers relevant.
Doing so is a critical challenge. Client managers may avoid discussing problems that do not
immediately appear relevant, that threaten the managers’ position, or that interfere with their dialogues
with other service providers. As we show in greater detail in the literature review, existing research on
client dialogue and relationship marketing in professional service settings has not explained how
professionals might deal with this challenge. Ballantyne and Varey’s (2006, p. 116) call for research
on “new methods, techniques, and even tactics for engaging in productive dialogs,” is thus particularly
pressing in the professional services context. In response to their call, we propose to address the
following research question: How do professionals introduce additional client problems to client
dialogue?
In the following sections, we review relevant research on relationship marketing in PSFs, as well as
research into client dialogue. After describing our research design, we outline our research result, a
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framework that describes how professionals introduce additional client problems to the client
dialogue. This framework has significant implications for existing research on client dialogue and
relationship marketing in PSFs; in addition, some limitations of our study offer opportunities for
further research.

2. LITERATURE REVIEW
Extant literature on relationship marketing in professional services and the notion of client dialogue
together motivate our research question. We position our empirical study accordingly.

2.1. RELATIONSHIP MARKETING IN PROFESSIONAL SERVICE FIRMS
Relationship marketing refers to “the process of identifying and establishing, maintaining, enhancing,
and when necessary terminating relationships with customers and stakeholders, at a profit” (Grönroos,
2004, p. 101), and it has particular relevance for PSFs that interact with clients to provide high
credence services with inherent uncertainty (Eisingerich & Bell, 2007; Sharma, 1997). In intense
personal interactions, professionals and clients share and integrate resources, such as problem-related
knowledge, technical expertise, tools and artifacts, and problem-solving skills (Gummesson, 1978;
Reid, 2008). Client relationships are the “bread and butter” of any professional service business; they
provide key benefits to PSFs, such as repeat assignments generating greater revenues at lower cost, as
well as better opportunities to attract new clients when existing clients offer positive word of mouth
and recommendations. Furthermore, because the PSF gains in-depth knowledge of its relationship
partner, clients likely receive high-value solutions to their problems that have been customized to their
specific context and requirements. Thus clients can avoid costly searches for PSFs in the future,
especially because their relationship encourages the PSF to ensure it offers high levels of reliability
(Bove & Johnson, 2000; Cater & Cater, 2009; Howden & Pressey, 2008; Lian & Laing, 2007). Due to
the frequency with which service relationships develop in practice and the widely acknowledged
importance of understanding how these relationships function, scholars in service management
research are charged with the task of advancing research on relationship marketing in PSFs.

2.2 CLIENT DIALOGUE
Some recent efforts to advance the understanding of relationship marketing have considered the
concept of client dialogue (Ballantyne, 2004; Ballantyne & Varey, 2006; Grönroos, 2000, 2004;
Jaworski & Kohli, 2006; Payne, Storbacka, & Frow, 2008). Throughout an interactive dialogue, both
parties to the relationship present their ideas, insights, and positions while at the same time granting
the other party space to present its views (Bohm, 1996; Ellinor & Gerard, 1998; Pearce & Pearce,
2004). Because the fundamental characteristic of a PSF is its ability to diagnose and solve client
problems (e.g., Gummesson, 1978; Nikolova, Reihlen, & Schlapfner, 2009), client problems and the
provider’s problem-solving capabilities are predominant topics for dialogues in a PSF context.
Through dialogue, professionals and client managers jointly generate new knowledge about client
problems and approaches for solving them. When the dialogue features important client problems, the
knowledge that professionals and client managers create is valuable for both parties.
For the client, the jointly created knowledge offers a valuable and deeper understanding of its own
problems and also signals the PSF’s problem-solving skills, which can support effective decision
making. For example, with a better understanding of the problem, client managers can prioritize
problems and determine whether they need professional services (see Jaworski & Kohli, 2006). For
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professionals, the co-created knowledge reveals not only key client problems but also their
organizational context and the perspective of the client managers. With such multifaceted input, the
PSF is in a good position to tailor its service offerings to specific client problems (Ballantyne &
Varey, 2006; Gummesson, 2008; Heinonen, et al., 2010) and develop its own competence (Awuah,
2007; Fosstenløkken, Løwendahl, & Revang, 2003). If the PSF succeeds in providing higher-value
offerings, it differentiates itself from competing PSFs and likely enjoys a competitive advantage. Thus,
client dialogue leads to mutual benefits for both PSFs and their clients, which should increase both
sides’ commitment to their relationship.

2.3 SUSTAINING CLIENT DIALOGUE IN PROFESSIONAL SERVICES
Client problems constitute important topics for client dialogue (see Ballantyne, 2004; Grönroos,
2000). To remain relevant for the client, the dialogue must be filled with important, interesting,
challenging, or even entertaining problems. Otherwise, as mentioned in the introduction, client
dialogue risks stagnation and dormancy when the problems in the existing dialogue grow obsolete. Yet
the risk of dormancy has not received much attention in professional services literature, perhaps
because much research in this stream focuses on scenarios in which clients introduce problems into
their ongoing interactions with professionals. Studies on professional service provision (Abbott, 1988;
Edvardsson, 1990; Gummesson, 1978; Maister, 1993; Schein, 2002), the purchase of professional
services (Day & Barksdale, 1992; Hill, 1988; Mitchell, Moutinho, & Lewis, 2003; Sonmez &
Moorhouse, 2010), and value creation processes in professional services (e.g., Lapierre, 1997) all
portray client managers as perceiving a problem that demands the services of a professional. In turn,
the client managers assign professionals to work on the problem, initiate a purchasing process, or enter
into value-creating transactions—all of which sustain the client dialogue by ensuring series of intense
personal interactions and information exchanges.
According to a contemporary relationship marketing approach, oriented toward relations and
interactions rather than transactions, professionals cannot just rely on the client’s initiative though.
They must proactively mitigate the risk of client dialogue dormancy. Reid (2008, p. 381) finds, in a
broad sampling of various professions, that PSFs primarily employ interaction marketing to create
“touchpoints” with client managers and ultimately seek to “establish a dialogue between the firm and
the client.” To achieve this objective, PSFs must initiate frequent, intense personal contacts with
managers from the client organization. Karantinou and Hogg (2009, p. 249) similarly emphasize that
professionals should focus on building long-term, “between-project relationships” by deliberately
initiating client interactions, even outside of client projects. In summary, relationship marketing
demands a proactive stance toward clients and requires professionals to take the initiative in sustaining
client dialogue.
In particular, professionals should proactively identify and introduce additional, relevant client
problems to the client dialogue. Existing research has not addressed the challenge associated with this
effort though. Jaworski and Kohli (2006) indicate some factors that might facilitate the emergence of
client dialogue, such as trust and complementary skills between the parties, but they do not explain
what professionals might do to introduce problems into the dialogue. Nor does existing empirical
research on professional–client interactions address how professionals feed a client dialogue with new
problems. For example, studying U.K. legal services, Harris and O’Malley (2000, p. 73) describe
activities that lawyers use to “engineer professional or social interaction” with clients, and Beverland
and colleagues (2007) show that advertising professionals try to broaden client interactions to engage
in strategic reflection about the client’s problems and requirements. Yet neither empirical study
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outlines which professional activities are best suited for introducing additional problems to a client
dialogue. Grönroos (2004) suggests PSFs can develop and sustain a “relationship dialogue” by
aligning marketing communication and client interaction, but his firm-level analysis does not address
how individual professionals might introduce additional client problems. Given these research gaps,
and considering Ballantyne and Varey’s (2006) call for research into how to initiate productive
dialogue, we conduct an inductive empirical study, the design of which we turn to next.

3. RESEARCH DESIGN
The purpose of our study is to develop inductively a novel framework that explains how professionals
proactively introduce additional problems to an existing client dialogue. To this end, we employed the
constant comparison method, moving among data collection, analysis, and further data collection
based on emergent themes (Corbin & Strauss, 2008). For clarity, we describe data collection and data
analysis separately, though they were simultaneous in the research project.

3.1 RESEARCH SETTING
The setting for this study was the national branch of one of the “Big Four” accounting firms in a
European country (>2,500 employees, net revenue > US$500 million), together with 11 of its client
companies. This branch, which we simply call “Service Firm” to protect its anonymity, represents the
largest accounting firm by revenue in its national market. Service Firm is legally organized as a
partnership and delivers auditing, consulting, and tax and legal services to approximately 12,000
clients (including subsidiaries). The 11 client companies we study represent different industries (e.g.,
pharmaceuticals, construction, media, utilities) and range from medium-sized to large multinational
companies.

3.2 SAMPLING AND DATA COLLECTION
Our goal was to collect qualitative data about perceptions and activities of Service Firm professionals
as they attempted to introduce additional problems to an existing client dialogue, as well as the client’
perceptions of these activities. Attempts of Service Firm professionals consistently began when they
worked to introduce a new problem and ended with a client manager devoting significant attention to
the problem or not. If the client manager devoted significant attention to the new problem, the problem
was successfully introduced to the dialogue. Following Holmlund (2004), we conceive of
professionals’ attempts to introduce additional problems as episodes in the overall professional–client
relationship; we therefore label them “introduction episodes.” To sample and collect data on
introduction episodes, we followed a two-step approach and gathered information from both Service
Firm and its clients.
First, we interviewed 33 informants, across all practice areas and the three highest job grades (i.e.,
senior project manager to partner) of Service Firm, who work to maintain client dialogue as one of
their primary tasks. We selected interviews as the primary data collection method because they
provide a rich account of informants’ experience and knowledge (Fontana & Frey, 1997; Holstein &
Gubrium, 1997). We followed a theoretical sampling strategy, such that we decided whom to
interview next on the basis of findings from our previous interviews, until no novel information about
the emerging constructs was forthcoming and saturation had been achieved (Corbin & Strauss, 2008).
We also asked all but one informant about their activities during the most recent introduction episode
in which they were able to attract significant client attention to a problem and the most recent
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introduction episode in which they failed to do so. These polar types of episodes increase the richness
of the data and decrease the risk of selection bias (Eisenhardt & Graebner, 2007). Thus we obtained
data about 65 introduction episodes, collected through semi-structured focused interviews (Merton,
Fiske, & Kendall, 1990) with the 33 Service Firm informants. For every introduction episode, we
asked open-ended questions to capture a retrospective description of the episode as it unfolded over
time. The interviews each lasted about an hour and were transcribed verbatim, yielding more than 500
pages of text.
Second, we interviewed 16 informants from 11 client companies of Service Firm. We again followed a
theoretical sampling strategy, aiming for a balanced sample of client informants from different job
grades (i.e., business development manager to chairman of the board), with different relationships
lengths with Service Firm (1–24 years) and experience with different practice areas (auditing,
consulting, legal services). Similar to the Service Firm interviews, we continued sampling until we no
longer obtained any novel information about the emerging constructs and had thus achieved saturation.
All the client informants reported significant experience in interacting with Service Firm and other
professionals. We again conducted semi-structured focused interviews with client informants about
one to two specific introduction episodes, including both episodes in which they paid significant
attention to the problem introduced by the professional and episodes when they did not. The 22
introduction episodes described represent different professional-client interactions from those 65
introduction episodes we obtained from the Service Firm interviews. They could refer to interactions
with either Service Firm professionals or other PSFs, because the client informants stressed that they
perceived the activities pursued by professionals from different PSFs to introduce additional problems
to an existing dialogue as highly similar. During the client interviews, we also probed their experience
of factors that caused them to pay attention to newly introduced problems and solicited feedback on
the emerging constructs. These interviews lasted approximately 50 minutes each and were conducted
in person and over the telephone.

3.3 DATA ANALYSIS
We approached data analysis without a predefined coding scheme (Corbin & Strauss, 2008; Miles &
Huberman, 1994). The unit of analysis was the professionals’ activities during the introduction
episodes, as perceived by both the professionals and the clients. We used ATLAS.ti software to
support four coding procedures. In the first three coding rounds, we analyzed data about the 65
introduction episodes from Service Firm informants; the fourth coding analyzed the data on the 22
introduction episodes that we obtained from client informants. Specifically, we used the first coding
procedure to identify professionals’ activities during introduction episodes, as reported by these
professionals (see Figures 1 and 2).
*** Insert Figure 1 about here: Data Analysis for Influencing Strategies***
*** Insert Figure 2 about here: Data Analysis for Information-Seeking Strategies***
Two authors read each Service Firm informant interview transcript independently and identified
overlapping first-order concepts (e.g., “showing genuine interest in the client’s problems”) from the
interview data (Van Maanen, 1979). By refining these first-order concepts, we identified 12 secondorder, non-overlapping themes (e.g., “ingratiating with the client”), for which we developed theoretical
labels based on general descriptions that incorporated the first-order concepts (Van Maanen, 1979).
Comparing and contrasting these 12 second-order themes, we determined that 6 themes related to
attempts to influence the client managers’ problem formulations, whereas 6 others related to seeking
information about the client managers’ existing problem formulations. (We use the term “problem
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formulation” to refer to an articulated representation of a problem.) We contrasted these themes with
existing literature on influence attempts and information-seeking behaviors. The existing classification
of influence attempts into hard, soft, and rational strategies (see Farmer, Maslyn, Fedor, & Goodman,
1997 for an overview) fit well with our six relevant themes, so we aggregated them accordingly.
Furthermore, the information-seeking themes could usefully be clustered into direct and indirect
strategies, parallel to the distinction between direct (inquiry) and indirect (monitoring) feedback
seeking in information-seeking literature (see Ashford, Blatt, & VandeWalle, 2003).
With the second coding procedure, we aimed to investigate systematically the relationship between
influence and information-seeking strategies. We mapped the 65 Service Firm introduction episodes
by tracking professionals’ activities, as reported by the professionals, over time for each episode
(Langley, 1999). For each activity, such as “telephone call with the client’s CEO,” we identified how
this activity related to influencing or seeking information about the client manager’s problem
formulation. We then used this information to compare and contrast the relationship between the
influencing and information-seeking strategies across different introduction episodes (Langley, 1999).
Through this procedure, we developed six propositions that both reveal an important trade-off that
professionals consider, between influencing and information-seeking strategies, and explain how
professionals resolve the trade-off. Because this second coding procedure further revealed that
influencing and information-seeking strategies are intimately related and contribute to the same goal—
that is, directing client attention to a problem—we argue that they both constitute the aggregate
analytical construct, “proactive diagnosis.” Diagnosis usually refers to an investigation of the nature
and cause of some phenomenon, designed to support planning for future activities. We label our
aggregate construct “proactive diagnosis,” because it describes professionals’ investigation of the
nature and cause of client problems, undertaken to plan future efforts and in a proactive manner,
without an explicit client request.
The third coding procedure aimed to identify major enablers of and constraints to proactive diagnosis,
as perceived by the Service Firm professionals (see Figure 3).
***Insert Figure 3 about here: Data Analysis for Enablers of and Constraints to Proactive
Diagnosis***
Therefore, two of the authors again read through the Service Firm informants’ interview transcripts to
identify first-order concepts (Van Maanen, 1979) that informants believed affected their activities
during introduction episodes (e.g., “having a good working relationship with the client manager”).
Through refinement, we identified eight second-order, non-overlapping themes (Van Maanen, 1979),
such as “personal relationship quality,” that we aggregated into four enablers of and constraints to
proactive diagnosis. To develop theoretical labels for these enablers and constraints, we turned to
existing theory that described the themes accurately (e.g., “relationship quality”). Rather than being
exhaustive, these four enablers and constraints represent the factors that Service Firm informants
regarded as most important for enabling and constraining their activities during the 65 introduction
episodes they described.
Finally, we explored conditions in which client managers devoted significant attention to new
problems in response to professionals’ activities. To this end, in the fourth coding stage, two authors
analyzed the client informant data and identified first-order concepts that the client informants
indicated had affected whether they devoted significant attention to the new problem (e.g.,
“professional fully discloses information”). By refining the first-order concepts, we identified six
second-order, non-overlapping themes (e.g., “acting in the client’s best interest”) that we aggregated
into three client concerns (e.g., “professional’s sincerity”; see Figure 4). Again, these client concerns
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are not exhaustive but rather represent the specific concerns the client informants regarded as the most
important influences on whether professional activities actually led to the introduction of additional
problems to an existing client dialogue.
***Insert Figure 4 about here: Data Analysis for Client Concerns***

3.4 VALIDITY
Several problems arise when using interviews to study human activities, such as when informants
promote themselves, constructing answers that they believe fit the purpose of the interviewer, or are
limited in their descriptions by language constraints (Alvesson, 2003). Therefore, we adopted a
reflexive approach to our data collection and analysis and tried to “view the subject matter from
different angles and [to] avoid or strongly a priori privilege a single, favored angle and vocabulary”
(Alvesson, 2003, p. 25).
Our reflexive approach had several implications for our interviews. First, we interviewed Service Firm
and client informants from different hierarchical levels. The Service Firm informants represented all
major practice areas; the client informants reported their experience interacting with auditors,
consultants, lawyers, and tax specialists. Second, we used a “courtroom questioning” style and asked
the informants about relatively simple facts and events in the recent past, such as their actions toward
clients, reactions from clients, meetings, or phone calls (Glick, Huber, Miller, Doty, & Sutcliffe, 1990;
Golden, 1992; Huber & Power, 1985). Third, we asked both Service Firm and client informants to talk
about their most recent introduction episodes, to limit recall bias. In the Service Firm interviews, this
procedure also decreased social desirability bias; informants otherwise might have selected episodes
that portrayed them in a favorable light. Fourth, if any informants started to talk about project selling
efforts, instead of attempts to introduce an additional problem to an existing client dialogue, we
ensured that the interviews continued until they covered an introduction episode. Fifth, we guaranteed
the full anonymity of all informants, provided detailed information about the purpose of the study, and
worked to minimize any inconvenience associated with the data collection for our informants (see
Huber & Power, 1985). Sixth, for the Service Firm interviews, the interview team consisted of one
person with significant work experience with Service Firm and one researcher without prior ties. Thus
it could appear both naïve (asking questions, such as “Could you explore that with other words?”, as
suggested by Alvesson, 2003) and knowledgeable (e.g., asking very specific questions in corporate
jargon, challenging statements based on personal work experience). Seventh, after every interview, the
interview team conducted reflexive discussions about the content, language, and informant to consider
various and opposing interpretations.
With this reflexive approach, we drew on multiple data sources to analyze the introduction episodes.
Specifically, when analyzing the 65 introduction episodes from Service Firm informants and 22
introduction episodes from client informants, we checked each interview for inconsistencies and
clarified them in informal follow-up conversations. We also compared ideas, themes, and relationships
across interviews by examining them in more than 50 formal and informal supplementary interviews
with various Service Firm employees, soliciting feedback on our emerging findings in 16 research
meetings with Service Firm liaisons, and comparing them with Service Firm’s sales guide and
observations of sales and client relationship management training sessions (Jick, 1979). We
triangulated our findings by soliciting feedback from client informants about constructs that emerged
from the Service Firm interview data (e.g., influencing and information-seeking strategies), such that
we grounded the inductive model in data from both professionals and clients. In summary, though our
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primary data source (interviews with professionals and client managers) faces limitations, we have
applied several methods to alleviate common threats to the validity of our findings.

4. EMPIRICAL FINDINGS
Our inductive analysis of data from Service Firm and 11 of its client companies shows that
professionals seek to introduce additional problems to an existing client dialogue through proactive
diagnoses of client problems (see Figure 5).
*** Insert Figure 5 about here: Proactive Diagnosis ***
Such proactive diagnoses entail both seeking information about clients’ problem formulations and
influencing those problem formulations. Thus, the professionals follow different strategies to seek
information about and influence client managers’ problem formulations. We describe them, then
develop six propositions that reveal a trade-off between the two methods and explain how
professionals resolve the trade-off. We also summarize how four enablers and constraints—client
relationship quality, client-specific knowledge, problem-specific knowledge, and problem
characteristics—affect professionals’ proactive diagnosis activities. Finally, we turn to client
perceptions of proactive diagnosis in Section 4.5. Our data reveal that professionals must address three
major client concerns to introduce additional problems to an existing client dialogue: the problem’s
relevance, the professional’s competence, and the professional’s sincerity, as perceived by client
managers. These are necessary conditions; if professionals neglect any during proactive diagnosis,
client managers refrain from devoting attention to additional problems, and no additional problem gets
introduced to the dialogue.

4.1 INFLUENCE STRATEGIES IN PROACTIVE DIAGNOSIS
Professionals engage in three strategies to influence client managers’ problem formulations as part of
proactive diagnosis (see Figure 3). When engaging in a hard influencing strategy, the professional
seeks to induce client managers to adopt the professional’s own specific problem formulation by
confronting them with a formulation that strongly emphasizes some problem aspects. To employ a
hard influencing strategy, professionals depend on enablers, such as power and control in a specific
situation, which often derive from laws and regulations applicable to the client organization. For
example, a lawyer might confront client managers with the negative financial consequences of
changes in local VAT law to induce them to adopt a problem formulation focused on specific financial
aspects.
However, professionals recognize that their reputation is at stake when they use a hard influencing
strategy. In one episode, a consulting senior project manager knew that though a revised financial
reporting regulation would likely require the client to disclose additional information on financial
instruments, the client lacked adequate processes to generate this information. The senior project
manager had good standing with the client and knew that another Service Firm team would audit the
client. The exact implementation requirements of the newly revised regulation remained uncertain, and
the consulting senior project manager thus discussed extensively with auditing colleagues “how hard
they can play it”—how much they could leverage his standing and auditing colleagues’ formal
authority to make client managers understand they were facing a major process problem.
In contrast, professionals assumed the role of a moderator when using a soft influencing strategy to
guide client managers’ attention to certain aspects of the problem. One consulting partner used a soft
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influence strategy with the head of integration of a multinational pharmaceutical company that
recently had announced a major acquisition. The consulting partner knew the company and the head of
integration well, but as he stated
This was the first meeting [regarding the acquisition]. We just introduced ourselves and, you
know, we just said, we’ll listen to you. What do you see as some of the key challenges?… We
were there to listen. We didn’t start, you know, telling the guy that he needs this or that.
Using a soft influencing strategy, Service Firm employees did not adopt a specific problem
formulation upfront; the consulting partner emphasized that he did not want to direct the client’s
attention to aspects of the integration process that appeared most problematic. Instead, Service Firm
employees adapted to and gently influenced the client’s problem formulation, which made this
strategy less risky for professionals; it also did not require a strong power base. Service Firm
employees often used soft influence strategies when they lacked formal authority or were unsure
whether the client perceived the problem as “relevant.” However, a soft influence strategy offered only
limited potential to change client managers’ problem formulations, because they did not direct client
attention to specific problem aspects.
Finally, the rational strategy advocated a specific problem formulation based on a logical chain of
arguments. Advocacy involves instrumental reasoning about why client managers should devote
attention to the problem and on which problem aspects they should focus their attention. During this
process, professionals sometimes seek to enlist other client managers or third parties to build a
coalition. In contrast with the hard influence strategy, professionals following a rational strategy
remain open to reformulations of the problem. New information from the client may lead the
professional to adapt the problem formulation, without negative consequences for its reputation or
standing with the client.
Informants often employed a rational influence strategy if they sensed that the client organization
faced excessive costs in particular areas, such as taxes or operations. For example, one tax PSF
approached a client manager with a detailed calculation of the potential tax savings of a new legal
structure for the client organization. Using this calculation, the professional tried to convince the client
manager that it would be “in his own best interest” to tackle the excessive tax payments, based on
certain enablers, such as extensive tax expertise and detailed information about the client’s
organizational context.

4.2 INFORMATION-SEEKING STRATEGIES IN PROACTIVE DIAGNOSIS
To draw client managers’ attention to the problem and sustain a dialogue, professionals need to know
how client managers currently attend to a problem in their organization, including where they
currently focus their attention and how high the problem ranks on their agendas, Professionals
therefore seek information about client managers’ problem formulations, using either a direct or an
indirect strategy (see Figure 2).
With an indirect information-seeking strategy, professionals seek to collect as much information as
possible about a client manager’s problem formulation without interacting directly. Information
generated through an indirect information-seeking strategy helps the professional prepare for
subsequent direct interactions. For example, the professional might anticipate a client manager’s
problem formulation by reviewing prior work or using information about the client organization’s
strategy and the interests and priorities of client managers listed in internal databases. As part of an
indirect information-seeking strategy, professionals also found it helpful to take the client’s
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perspective to foresee its preferences, interests, beliefs, and likely reactions in an upcoming direct
interaction, as a tax partner described:
I try to put myself in my client’s shoes and think about if I were in his place, would I
appreciate such information [about a problem] or not based on the knowledge I have….
This quote describes client perspective-taking by the individual professional, but several informants
also reported that they “script” and “rehearse” client interactions in a team setting to take the client’s
perspective. One consulting partner described the preparations for a call with the client’s CEO about a
restructuring problem as follows:
We had actually done three rehearsals. He [the client’s CEO] said we have 30 minutes on the
phone. That’s a very challenging situation. We must get our messages across in a very concise,
precise, click-style manner for him to understand what the issue was about.…
According to this consulting partner, the Service Firm team prepared for the call as if it were “a dress
rehearsal in a theater.” Junior consultants played the client’s CEO and staff; the focal partner practiced
his key messages and replied to possible questions. Although such indirect information-seeking allows
professionals to generate information about a client manager’s problem formulation, its effectiveness
is limited, because it only yields “filtered” information.
With a direct information-seeking strategy, professionals interact directly with a client manager and
generate unfiltered information about their problem formulation. This strategy is often effective,
because the professional can immediately react to information provided by the client manager. Yet a
direct information-seeking strategy presupposes that the client manager is at least somewhat willing to
share information about the problem formulation. Our informants consequently made deliberate efforts
to create a context for an open, meaningful interaction with the client manager, such as by involving
the client manager on a private level. Creating this context for client interaction paved the way for
other activities associated with a direct information-seeking strategy, such as asking direct questions or
listening actively.
As another part of an indirect information-seeking strategy, professionals also would deliberately pitch
some information and thus probe client managers’ problem formulations. For example, our informants
frequently described problems they would like to discuss with clients, such as regulatory changes or
operational efficiency in client processes. Service Firm employees crafted their presentations to
stimulate active exchanges with the client about a problem, such as asking questions about how the
client organization currently handled it. Much like sonar, they provided the stimulus and hoped that
the client echo would yield information about client managers’ problem formulations. Probing these
formulations often required considerable resources—including the time needed to prepare and give a
well-crafted presentation—and entailed risks, because the client may not appreciate the information
provided.

4.3 TRADE-OFF BETWEEN INFLUENCING AND INFORMATIONSEEKING STRATEGIES
When we compare professionals’ information-seeking strategies across hard, soft, and rational
influencing strategies, we find that their ability to engage in direct information-seeking varied, such
that professionals faced a trade-off between influencing a client manager’s problem formulation and
seeking information about it in direct interactions. Furthermore, professionals resolved this trade-off
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by allocating different levels of effort to indirect information seeking across different influence
strategies. We explore this trade-off in greater detail and summarize our findings in six propositions.
Because a professional confronts the client with a particular problem formulation when using a hard
influence strategy, the professional must defend the problem formulation, even if the client disagrees.
One consulting partner described contemplating how to enter a discussion with a client CEO about
signs of serious misconduct by a manager employed by the client firm. One option was to approach
the client CEO straightforwardly and say, “You need to fire this guy because one, two, three.”
However, the partner added that this was “such a strong message” that he would get the CEO “directly
on the defensive” and would need to defend the problem formulation. A hard influence strategy thus
reduces a professional’s ability to seek information interactively about the client manager’s problem
formulation, because the professional pushes a specific problem formulation and limits any chance of
deviating from it during the interaction. Our informants recognized the reputation risks associated with
engaging in a hard influence strategy. To mitigate this risk, they sought information about the client
manager’s problem formulation before their direct interaction, which enabled them to anticipate the
client’s responses during the interaction. Regarding the misconduct example, the consulting partner
thus noted:
When you do these kinds of things you need to be 100% sure that you have all your facts
together, you are not being manipulated, because you only have one shot. I mean if that’s the
wrong shot, you have lost all the trust that you had up to that point.
In this case, the consulting partner exerted considerable effort to pursue an indirect informationseeking strategy (e.g., intense debates about the problem context with colleagues, scripting the client
interaction). Therefore,
P1: The harder the influence strategy, the less the professional can pursue a direct
information-seeking strategy.
P2: The harder the influence strategy, the more effort the professional exerts in pursuing an
indirect information-seeking strategy.
With a soft influence strategy, the professional instead deliberately adapts his or her problem
formulation to the client’s and engages in ingratiatory behavior, such as showing genuine interest in
the client’s view of the problem or lending a helping hand. Ingratiatory behavior may induce the client
manager to reveal information about his or her problem formulation, to reinforce the relationship with
the professional (e.g., respond to friendly remarks and match the professional’s interest). Professionals
thus would tolerate a high level of uncertainty when entering into client interactions using a soft
influence strategy. In some interactions, it was not even clear to informants whether client managers
would perceive the problem as relevant. However, this uncertainty did not necessarily create
reputational risk for the professional, because the soft influence strategy allowed for adaptation to the
client’s problem formulation. The professional was under no pressure to prepare a careful presentation
in defense of a specific problem formulation. Professionals instead focused on picking up on important
information during their personal interaction with the client manager. Therefore:
P3: The softer the influence strategy, the more the professional can pursue a direct
information-seeking strategy.
P4: The softer the influence strategy, the less effort the professional exerts in pursuing an
indirect information-seeking strategy.
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Using a rational influence strategy, the professional presents fact-based arguments that often trigger
detailed discussions with a client manager. When exchanging fact-based, rational arguments,
professionals and client managers can “speak the same language” or “work on a level playing field,”
as several informants put it, meaning that rational arguments enable both parties to be highly specific
about their problem formulations. In addition to facilitating effective communication, rational
arguments may oblige the client manager to explain arguments and justify a different problem
formulation against the professional’s argument.
When engaging in a rational influence strategy, professionals often employ an indirect informationseeking strategy, for two reasons. First, they need detailed information to compose a convincing
argument; otherwise, they lack the raw material to advocate a specific problem formulation. Second, a
rational influence strategy entails some reputational risk for professionals, because they must present a
sound argument in support of their problem formulation. If the argument falls apart under the client
manager’s scrutiny, the professional’s expertise may be questioned. These findings can be summarized
as follows:
P5: The more rational the influence strategy, the more the professional can pursue a direct
information-seeking strategy.
P6: The more rational the influence strategy, the more effort the professional exerts in
pursuing an indirect information-seeking strategy.
In summary, propositions about ability (P1, P3, and P5) imply a trade-off between the two components
of proactive diagnosis with influencing and information-seeking strategies; the propositions on effort
(P2, P4, and P6) explain how professionals resolve the trade-off through their individual effort
allocation.

4.4 ENABLERS AND CONSTRAINTS OF INFLUENCING AND
INFORMATION-SEEKING STRATEGIES
Because proactive diagnosis is embedded in an ongoing client relationship and a specific
interorganizational context, various factors both enable and constrain professionals’ proactive
diagnosis activities. We summarize and discuss the impacts of four factors we identified in our
empirical study: client relationship quality, client-specific knowledge, problem-specific knowledge,
and problem characteristics.
First, the client relationship can both enable and constrain proactive diagnosis. For example, client
relationships characterized by mutual trust and respect enable the professional to use a soft influence
strategy and seemingly weak signals that gradually guide the client toward a particular problem
formulation. When a good working relationship is in place, professionals’ weaker signals still can
attract client attention. Similarly, for a direct information-seeking strategy to work, the client
relationship needs to have reached a stage at which the client is willing to share information with the
professional; otherwise, the PSF must resort to an indirect strategy. An auditing partner described the
importance of a good client relationship for his ability to schedule an information-sharing meeting
with the client:
We had a place at the table. We didn’t need to shoot the mails, make the cold calls. We had a
place at the table because we had the relationship.
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Similarly, a consulting partner explained how a good client relationship limited the need for extensive
information seeking prior to client meetings:
[When you interact within a] relationship you don’t need to do desktop research. You know
that person from many, many interactions, know how things are developing, what the
dynamics are, how this person is thinking, what is important to the person, what is not
important,… what the style of this person is.
Second, client-specific knowledge enables professionals to gear their messages toward the client’s
particular context, as well as employ the interaction style preferred by each individual client. Limited
client-specific knowledge likely requires the professional to pursue an indirect information-seeking
strategy to generate the client-specific knowledge he or she needs to interact meaningfully with client
managers.
Third, problem-specific knowledge matters for all influence strategies. A hard influence strategy
requires in-depth knowledge about the problem. Such knowledge makes the professional appear
credible. A rational influence strategy depends on deep knowledge, because the professional advocates
a specific problem formulation through fact- and logic-based arguments. When the professional
pursues a soft influence strategy, he or she must adapt quickly to a problem gradually reformulated by
the client manager.
Fourth, problem characteristics, such as the urgency of finding a solution or the importance of the
problem, affect both influence and information-seeking strategies. A problem that urgently calls for
change (e.g., new tax regulation) gives professionals a reason to confront client managers with a
specific problem formulation. Important problems (e.g., quality concerns, significant financial
impacts) open the door to direct information seeking, because client managers should be motivated to
interact with and hear the professional’s ideas and opinions.

4.5 CLIENT CONCERNS
Many client managers perceive the proactive diagnosis of problems in their organizations as a
common activity undertaken by professionals; as the CEO of an international technology company put
it, “I’m bombarded by requests from professionals who want me to pay attention to problem X or
problem Y.” As this quote also reveals, client managers are ambivalent about these proactive diagnosis
attempts. On the one hand, the sheer number of attempts prevents client managers from devoting
attention to many problems that professionals diagnose. On the other hand, client managers find
proactive diagnosis valuable, for two reasons. First, through proactive diagnosis, they gain interesting
insights for no charge, as the Head of Process Development of a multinational industrial company
described:
You can get a lot for free from talking to consultants. They always approach you with new
problems and ideas. You can learn a lot just by asking questions, like how exactly would you
approach that problem? How have you dealt with this problem in previous studies, etc.? And
to do that, you don’t have to enter into any contractual obligation.
The Head of Legal at a media company similarly said:
I appreciate it a lot if I receive useful information from professionals. We operate in multiple
jurisdictions and there are so many legal changes that it is impossible to keep track of
everything internally.
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Second, proactive diagnosis adds value because the professionals help clients overcome inertia or
catalyze recognition of important problems, as noted by the Head of Marketing at an energy company:
When professionals proactively pitch problems, this can be important for our organization
since they can speed up the response to the problem by being a catalyst so that the problem
gets recognized and we act upon it.
Thus for client managers to consider proactive diagnosis valuable and pay attention to a new problem,
professionals must address three main client concerns in their activities: problem relevance, the
professional’s competence, and the professional’s sincerity. As we explain next, these client concerns
are all necessary conditions for introducing additional problems to an existing client dialogue: If client
managers do not perceive that the proactive diagnosis meets these concerns, they refuse to direct
attention to the new problem introduced by the professional.
Client managers pay attention only to those problems they perceive as relevant, including those that
(1) rank highly on their personal agendas and (2) are surrounded by uncertainty. Our client informants
stressed that though professionals might put a new problem on their personal agenda, this agenda
usually serves as a “filter” for proactive diagnosis attempts. The chair of a multinational construction
equipment company thus explained:
It is possible that consultants come with a new topic that is not currently on my agenda and
that I am interested in having conversations about this topic. But that’s a rare case. I mean,
then, we as management have been somewhat lazy or sleepy.… So it’s easier to get me
interested in interacting with consultants when they hit one of the problems on my agenda.
Accordingly, many client informants noted that they usually turned down proactive diagnosis attempts
that appeared unrelated to their current personal agenda. Furthermore, if a problem is certain or clear
in their minds, these client managers consider it under control and being dealt with, such that they do
not require external input. A bank manager described a consultant’s approach with a sales strategy
problem: The bank manager and his team had worked extensively on this problem, so he rejected
further external input. However, if the problem had been less certain, he might have sought to interact
with professionals to reduce this uncertainty. A tax manager also described a situation in which:
a professional approached me with a topic that was somehow on my agenda but I was not sure
how to deal with the topic. The professional really caught my attention because he came with
an interesting angle on the problem that made things clearer for me.
Client managers also expressed concern about professional competence when deciding about whether
to pay attention to a proactive diagnosis attempt. Client managers ask themselves, in the words of a
project manager at an energy company, “can we learn more from them about the problem than they
will learn from us?” According to our client informants, professionals can signal their competence by
demonstrating that they have diagnosed and solved a very similar problem in a different company or
showing that they have published extensively on the problem. Conversely, client managers quickly
turn down proactive diagnosis attempts by professionals who do not appear to have sufficient
competence. The chairman of a construction company described a meeting in which several auditors
were trying to direct his attention to tax problems, but
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in the end, they bored us for an hour because I had the feeling that we are more advanced in
many areas than they are. I didn’t see anything that we could learn from them ... so I ended it
[the interaction about tax problems] after the meeting.
Finally, our client informants indicated their concern with the sincerity of professionals during
proactive diagnosis attempts. Client managers recognize that they have a business relationship with
professionals and that professionals must win their business to generate revenues. However, in the
context of proactive diagnosis, the professional service providers needed to demonstrate that they were
acting in the client’s best interest, using tact, if they were to get client managers to pay attention to
new problems. According to our client informants though, many professionals fail to act in the clients’
best interests when they “artificially” create a problem or push a specific solution, without knowing
whether the client really has the relevant problem. The head of the legal department of a media
company mentioned that many legal changes create problems, whose importance initially is uncertain.
Yet “lawyers sometimes inflate the impact of a legal problem and they try to exploit that we do not
know that much about the problem.” Instead, this informant asserted
We think for ourselves and do our homework.… We talk to others, we look at the legal change
itself, we read the literature. So after a while we can make an informed judgment ourselves.…
If the problem is not real, we will find out.
Although several client informants described situations in which professionals pushed specific
solutions, they also considered it easy to evaluate on their own whether the underlying problem was
important. As many client informants emphasized, trying to invent a problem or push a solution
without full awareness of the problem’s importance for the client does not make the dialogue
sustainable. Conversely, acting with candor and integrity could attract client managers’ attention. The
CEO of a logistics company described positive interactions with tax lawyers, in which
The team never made me develop expectations that they could not live up to. They did not
make promises that they couldn’t keep. You know, they didn’t promise any tax savings that
they didn’t have good arguments for.… So, I mean, that of course made me very interested in
talking to these guys.
This sentiment was well summarized by the head of the information systems division in a large
industrial company: “I’m not stupid. I have experience with consultants. If they make up something, I
will spot it.”
Moreover, the clients appreciated tactfulness by PSFs, including self-restraint and limiting the
frequency of proactive diagnosis attempts. Otherwise, professionals run the risk of “overdoing it” and
“annoying us,” even if they spot important problems, according to the head of marketing of an energy
company. A project manager in the same client company admitted, “it is really not appreciated when
consultants are hustling around … they can be obtrusive and too pushy,” decreasing client managers’
willingness to devote attention to them.
In summary, client managers allow the introduction of additional problems to an existing client
dialogue only when a professional proactively diagnoses a problem that client managers perceive as
closely related to their existing agendas but that requires external competence; client managers believe
that the professional can add important competence dimensions with respect to the problem; and client
managers perceive the professional as acting tactfully and in their best interests.
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5. DISCUSSION
In this section we outline the contributions of our research to the literature on relationship marketing in
professional services. We also derive managerial implications before describing limitations of our
research and avenues for further research.

5.1. PROACTIVE DIAGNOSIS AS RELATIONSHIP MARKETING
By introducing a proactive diagnosis framework we contribute to literature on relationship marketing
in professional services by introducing the PSF context into existing literature on client dialogue,
complementing research on personal selling, and challenging the traditional notion of diagnosis as
limited to paid client assignments.
In detail, we develop a framework that explains how professionals, as “part-time marketers”
(Gummesson, 1991, p. 60), deal with and overcome an important barrier to client dialogue in a PSF
context, namely, the tendency of the client dialogue to become dormant when client problems grow
obsolete. Thereby, we make extant research on client dialogue (e.g., Ballantyne, 2004; Ballantyne &
Varey, 2006; Grönroos, 2004; Jaworski & Kohli, 2006), which is conceptual in nature and does not
address specific characteristics of the professional services context, more sensitive to this empirical
context. Our framework indicates that professionals introduce new problems by engaging in proactive
diagnosis of client problems, which enables them to sustain client dialogue. Proactive diagnosis thus
constitutes a primary approach for facilitating productive dialogue, in answer to Ballantyne and
Varey’s (2006) call for further research on this topic.
Yet our proactive diagnosis framework stops short of calling proactive diagnosis a comprehensive
solution. Instead, professionals’ capability to sustain client dialogue through proactive diagnosis is
hindered by three sets of limitations. First, we find that opportunities to engage in proactive diagnosis
depend on context-specific enablers and constraints. These enablers and constraints indicate when and
where professionals can stimulate productive dialogue, such as when the professional has deep
knowledge of the client organization and a good relationship with client managers. The enablers and
constraints also outline the limits on opportunities to facilitate client dialogue. For example, proactive
diagnosis is likely unsuitable in cold-calling situations, if the client relationship is strained, or if the
professional has only limited competence with regard to the diagnosed problem. Second, prior
research acknowledges that messages from service providers, which are intended to stimulate a
dialogue, often remain monologues (e.g., Ballantyne, 2004; Ballantyne & Varey, 2006; Grönroos,
2004). We extend these insights by describing a critical trade-off: If professionals exert too much
influence, they cannot generate information about client managers’ views; if professionals exert too
little influence, their messages do not attract client attention. Unless they can strike a balance between
influencing and information seeking, proactive diagnosis is a one-way conversation that is ineffective
for sustaining client dialogue. Third, prior research usually assumes that both parties are willing to
engage in dialogue (Ballantyne, 2004; Ballantyne & Varey, 2006; Bohm, 1996; Jaworski & Kohli,
2006; Pearce & Pearce, 2004), yet this assumption does not hold in a PSF context. Our framework
shows that client managers only want to sustain a dialogue if they perceive the newly identified
problem as relevant and regard the professional as competent and sincere. We thus identify conditions
in which client managers are willing to sustain a dialogue in response to proactive diagnosis.
Proactive diagnosis as a particular relationship marketing approach for PSFs paves the way for future
selling efforts and thus complements personal selling. When proactively diagnosing client problems,
professionals follow a relational orientation (see Reid, 2008); they do not focus on conducting more
transactions but on deepening relationships with existing clients to move toward a “partnering”
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relationship (Laing & Lian, 2005). According to personal selling literature, a salesperson who adopts a
partnering role uses various relational selling behaviors, such as disclosing critical information to
client managers, signaling cooperative intentions, or initiating frequent personal contacts (see also
Crosby, Evans, & Cowles, 1990; Gummesson, 1979; Sharma, Tzokas, Saren, & Kyziridis, 1999).
These activities could also be part of proactive diagnosis, yet proactive diagnosis should not focus on
offering solutions. Instead, the proactive diagnosis concept explicitly highlights the importance of
stimulating client dialogue to explore new problem areas. Knowledge about these problem areas then
helps professionals identify specific areas in which clients might be receptive to a particular service
offering. With this deep knowledge, professionals also can offer attractive value propositions
pertaining to important client problems (Heinonen, et al., 2010). In this sense, proactive diagnosis also
differs from adaptive selling (Spiro & Weitz, 1990), because it involves adaptations to information
provided by client managers, but without the main aim of immediately selling existing services. For
professionals, proactive diagnosis thus represents a substantial investment of their time and knowledge
into client relationships.
Finally, we extend prior research on the role of diagnosis in professional services delivery and
marketing. Gummesson (1978, p. 92), in a pioneering study, recognized that the diagnosis of client
problems is “one of the most crucial components of an assignment,” because it determines which
client problems ultimately will be solved. Various professional service management and marketing
studies have adopted this proposition (e.g., Halinen, 1997). We agree that diagnosis is an important
component of client assignments, but we also posit that a contemporary relationship marketing
approach extends diagnostic activities beyond client assignments and into the “pre-selling” phase
(Young, 2005, pp. 220-221). When professionals engage in proactive diagnosis in the pre-selling
phase to sustain client dialogue, the purpose of the diagnosis changes too. Professionals undertake the
diagnosis proactively, to stimulate meaningful interactions about important client problems. Proactive
diagnosis thus does not determine what problem a client assignment tackles and solves; it influences
what problems professionals and clients interact and jointly create knowledge about. By facilitating
interactions about important client problems, proactive diagnosis also facilitates relationship
development and allows professionals to reap indirect benefits. Proactive diagnosis thus offers a good
empirical example of a “loyalty enticement effort” that professionals use to “achieve a relationship
that spans across projects” (Karantinou & Hogg, 2009, p. 252).

5.2. IMPLICATIONS FOR MANAGERIAL PRACTICE
In the face of strong competition, PSFs must develop high-quality, long-term client relationships. Our
empirical research offers four recommendations that may help them do so by facilitating productive
client dialogues. First, proactive diagnosis requires individual professionals to invest their time in nonbillable work. To encourage such effort, PSF managers should consider allowing them to bill hours for
proactive diagnosis activities on internal marketing accounts and count these hours toward their target
billability, or else lowering the target billability of professionals, which would create “free time” for
proactive diagnosis. The non-billable time the PSF can afford and ways to budget for these nonbillable marketing costs are strategic questions that PSF managers must answer for their specific
situation (see Gummesson, 1979). Second, PSF managers can support individual professionals’
proactive diagnosis attempts by actively managing its enablers and constraints. Effective knowledge
management systems make problem-specific knowledge available; management practices, such as
rotating professionals across teams or scheduling informal social events, help professionals build
personal networks to acquire more client-specific knowledge. Third, proactive diagnosis is likely to be
expensive, so professionals need to decide consciously where to concentrate their efforts. The enablers
and constraints, as well as client managers’ concerns that we have identified, suggest focusing on
client managers with whom professionals already have a reasonably good relationship, areas where the

131

professional has specific competence, and problems that relate strongly to the client managers’ current
agendas. Fourth, client managers appreciate proactive diagnosis efforts only when professionals act in
the client’s best interest. Neither professionals nor their PSFs can risk confusing proactive diagnosis
with hard selling. Proactive diagnosis does not directly increase sales. Instead, it is a long-term
investment that requires sufficient time and great patience to reap payoffs, in the form of deeper
insights into client problems, stronger client relationships, and better value propositions.

5.3 LIMITATIONS AND FURTHER RESEARCH
As the first study to explore approaches to introducing new problems to existing client dialogue in
professional services, this research faces several limitations that offer opportunities for further
research. First, we conducted our research with a single PSF and its clients. There is no particular
reason that the findings would not generalize, but additional research is warranted to investigate
whether the findings apply beyond our research setting. Second, we identify four major enablers and
constraints of proactive diagnosis; further research should work to develop an exhaustive list and
evaluate the relative impact of these enablers and constraints on influencing and information-seeking
strategies. Third, our study concentrates on dyadic interactions between professionals and client
managers (the "classical dyad" in the terminology of Gummesson, 2008), which enabled us to
undertake an in-depth, data-rich, and resource-intense investigation of professionals’ behaviors and
clients’ concerns during proactive diagnosis. Further research should investigate the broader network
of relationships surrounding proactive diagnosis though (see Gummesson, 2008; Håkansson, Ford,
Gadde, Snehota, & Waluszewski, 2009), including professionals’ relationships with colleagues,
competitors, and regulatory bodies or client managers’ relationships with other client managers and
competing PSFs.

6. CONCLUSION
Based on an extensive empirical research on a PSF and its clients, we inductively develop a new
theoretical framework of proactive diagnosis to explain how professionals sustain client dialogue by
introducing new problems to the dialogue. In productive client dialogue, the professionals and client
managers jointly create deep knowledge about important client problems. On the basis of this
knowledge, professionals can develop attractive value propositions and service offerings customized
to clients’ specific contexts. In this sense, proactive diagnosis is a relationship marketing activity of a
PSF, undertaken by individual professionals in their roles as part-time marketers. However, as a
relationship marketing activity, introducing new problems to an existing client dialogue also appears
more challenging than prior research has acknowledged. Professionals have limited opportunities to
stimulate client dialogue, and some efforts will not pay off. Client managers sustain dialogues only if
professionals address problems they consider relevant, and when professionals appear competent,
behave tactfully, and act in the client’s best interest. Therefore, our introduction of this novel and
important relationship marketing activity offers a nuanced, context-sensitive view and describes the
necessary conditions for proactive diagnosis to succeed in the specific context of professional services.
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FIGURE 1: DATA ANALYSIS FOR INFLUENCING STRATEGIES
First-Order (Informant)
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FIGURE 2: DATA ANALYSIS FOR INFORMATION-SEEKING STRATEGIES
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Information-Seeking
Strategy

FIGURE 3: DATA ANALYSIS FOR ENABLERS OF AND CONSTRAINTS TO PROACTIVE DIAGNOSIS
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FIGURE 4: DATA ANALYSIS FOR CLIENT CONCERNS
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FIGURE 5: PROACTIVE DIAGNOSIS
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