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A B S T R A C T

Companies increasingly involve their customers in development and innovation activities (i.e. co-development).
This happens particularly in business-to-business markets, where customers provide the requisite knowledge for
the development of complex product and service systems that help to solve customers' problems. Existing lit-
erature indicates that co-development involves inherent challenges, contradictions and tensions in the re-
lationship between suppliers and their customers. Many of these take a form of paradox – a persistent contra-
diction between different alternatives in the co-development context. However, suppliers' capability to manage
such paradoxes remains poorly understood. To address this gap, the framework proposed here elucidates
paradox management capability in terms of two key dimensions — polarizing and juxtaposing — that occur in
temporal and spatial contexts. Polarizing means focusing on one side of the paradox; juxtaposing addresses both
sides simultaneously. We empirically analyze three co-development paradoxes related to 1) contractual and
relational governance, 2) knowledge sharing and protection and 3) customer-specific and general development
goals, and suggest specific management approaches that help solve these paradoxes via polarizing and juxta-
posing. The results provide theoretical and practical insights for managing paradoxes that occur in co-devel-
opment.

1. Introduction

Innovation in business-to-business (B2B) markets increasingly en-
tails co-development processes involving suppliers and their customers
in the development of products and services. Firms engage customers at
various stages of the innovation process, such as defining the require-
ments and desired outcomes for the development of products and ser-
vices (Johnston & Chandler, 2012). This increasing collaboration during
development reflects a shift to more complex product systems and
customized solutions (Noordhoff, Kyriakopoulos, Moorman,
Pauwels, & Dellaert, 2011; Tuli, Kohli, & Bharadwaj, 2007;
Ulaga & Reinartz, 2011). However, such relationships are not simple or
straightforward, and the literature suggests that co-development with
customers is a double-edged sword that has positive and negative ef-
fects (Peled & Dvir, 2012). Negative effects of co-development include
possible delays in the development process (Fang, 2008), as well as
decreased innovativeness and the possibility of “me-too” products
(Carbonell, Rodriguez-Escudero, & Pujari, 2012; Fang, 2008; Ulwick,
2002). There is also a risk that ideas from close customers will lead only
to incremental innovation (e.g., Bonner &Walker, 2004). In addition to
these potential negative effects, co-development may complicate the

development process itself, because of the challenges of establishing
trusted partnerships, agreeing on common goals and engaging custo-
mers (Nambisan, 2002; Nicolajsen & Scupola, 2011). We contend here
that these challenges are deeply rooted in the basic features of co-de-
velopment relationships, and that it is important to understand their
emergence and how they can be managed.

As previous studies have focused on identifying the possible diffi-
culties and negative effects of customer involvement
(Campbell & Cooper, 1999; Carbonell et al., 2012; Feng, Sun,
Zhu, & Sohal, 2012), methods of coping with these challenges remain
poorly understood. To address this gap, the present study builds on the
literature of paradox and paradox management (Poole & Van de Ven,
1989; Smith, 2014; Smith & Lewis, 2011). In general, paradoxes refer to
“contradictory yet interrelated elements that exist simultaneously and
persist over time” (Smith & Lewis, 2011, p. 382). Managing paradoxes
does not mean completely eliminating the tension between such con-
tradictory elements but rather means finding creative ways of dealing
with different elements at the same time (Andriopoulos & Lewis, 2009;
Birkinshaw, Crilly, Bouquet, & Lee, 2016; Gaim&Wåhlin, 2016). In the
context of co-development, customer-supplier relations involve several
contradictory elements that can be considered paradoxes, and these can
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and must be actively managed. A closer examination of paradox allows
us to move from generic understanding of “challenges” (e.g.,
Nicolajsen & Scupola, 2011) toward more focused analysis of the con-
tradictory elements inherent in these relationships. To this end, our
study addresses two research questions: 1) What paradoxes can be
identified in supplier-customer co-development in business-to-business
markets? 2) How are paradox management capabilities applied in
supplier-customer co-development relationships?

For present purposes, supplier-customer co-development is taken to
refer to any situation in which a supplier involves its customer(s) in the
development of new products or services (Coviello & Joseph, 2012;
Fang, 2008; Fang, Lee, & Yang, 2015). Adopting the perspective of a
supplier seeking to develop and commercialize a new product or service
for industrial markets, our study focuses on paradoxes faced by the
supplier during the co-development process. To address the research
questions, we build on three streams of literature. First, we briefly re-
view the existing co-development literature on the contradictions in-
herent in such relationships as key sources of paradox. Second, drawing
on the paradox management literature (e.g., Poole & Van de Ven, 1989;
Smith, 2014; Smith & Lewis, 2011), we examine the available ap-
proaches for managing paradoxes at company level. These include po-
larizing (focusing on a single element of the paradox) and juxtaposing
(addressing both elements of the paradox at the same time). Finally,
building on the dynamic capabilities view (e.g., Di Stefano,
Peteraf, & Verona, 2014; Helfat & Peteraf, 2015; Teece, 2007, 2014), we
propose a framework for paradox management capability, and define
them as strategic routines that facilitate allocation of resources for orga-
nizing the simultaneous and persisting contradictory elements in inter-or-
ganizational relationships.

To identify paradoxes and associated management approaches, we
analyzed a large qualitative dataset, based on interviews with 48 people
in 22 organizations, as well as relevant secondary material. Following a
pilot study, we examined three paradoxes related to governance,
knowledge sharing and development goals, and found evidence of dif-
ferent management approaches based on polarizing and juxtaposing.
The findings contribute to the literature in several ways. First, we
augment the literature on co-development with customers (e.g.,
Blazevic & Lievens, 2008; Coviello & Joseph, 2012; Fang, 2008; Fang
et al., 2015) by identifying the key sources of paradox in this context
and suggesting how firms can manage these. Second, we contribute to
the marketing capabilities literature (e.g., Day, 1994; Hooley, Greenley,
Cadogan, & Fahy, 2005; Zander & Zander, 2005) from a novel paradox
management perspective (Poole & Van de Ven, 1989; Smith & Lewis,
2011). Finally, we extend the dynamic capabilities literature by ex-
amining paradox management as a capability to deliberately organize
routines and resources to manage contradictory elements in a co-de-
velopment context. In so doing, our insights complement an emerging
stream of research on relationship and network management cap-
abilities, which is of relevance in facilitating supplier-customer re-
lationship management in different phases and contexts (Forkmann,
Henneberg, Naudé, &Mitrega, 2016; Mitrega, Forkmann,
Ramos, & Henneberg, 2012). In particular, this literature has already
established that managing conflicts and even dissolving relationships is
a key feature of customer relationship management (Mitrega et al.,
2012; Möller, 2006; Möller & Halinen, 1999; Ritter & Geersbro, 2011).
We add depth to this discussion by treating paradoxes in customer co-
development as contradictions that are not merely conflicts to be
solved, but persistent contradictions to be managed in different ways.

The paper is organized as follows. In the next section, we discuss the
nature of supplier-customer co-development and the study's theoretical
foundation. After describing the methodology, we present our findings,
explaining each identified paradox and approaches for their manage-
ment. The paper ends with implications and conclusions.

2. Theoretical background

2.1. Co-development as a relational context

In general, to improve innovation outcomes, companies seek part-
ners with complementary resources and capabilities (Aarikka-Stenroos,
Sandberg, & Lehtimäki, 2014; Corsaro, Cantù, & Tunisini, 2012). In B2B
relationships, the complementary partner is often the customer itself, as
co-development helps to identify and resolve that customer's specific
problem or need. In fact, Stanko and Bonner (2013) have shown that a
firm's competence in understanding customer needs improves innova-
tiveness. Here, we focus on supplier-customer co-development, in
which the customer participates in the supplier's new product or service
development process (Fang et al., 2015) in order to develop new pro-
ducts and services that better match the customer's needs (Luzzini,
Amann, Caniato, Essig, & Ronchi, 2015). From the supplier's perspec-
tive, the aim is to combine resources to create new products and ser-
vices that the supplier could not develop alone (Fang,
Palmatier, & Evans, 2008). This alters the supplier-customer relation-
ship from the traditional bidding process to a collaboration, in which
the customer seeks a solution to a particular problem and the supplier
develops new products and services to create new sales. This is parti-
cularly the case when firms co-develop knowledge-based or technology-
intensive products and services (Aarikka-Stenroos & Jaakkola, 2012;
Ritala, Hyötylä, Blomqvist, & Kosonen, 2013). The present study looks
at co-development between supplier and customer(s) from the suppli-
er's perspective in order to understand how such relationships can be
managed.

While co-development of products and services may help to meet
customers' needs, the literature also shows that co-development is
challenging and may have several negative implications. For example,
when process interdependency is high, customers as co-developers may
lengthen the process; when customers' downstream connectivity is
high, the product's innovativeness may suffer if customers are the main
information source (Fang, 2008). In addition, involving lead users in
service development has been found to have a negative effect on market
share and sales growth (Carbonell et al., 2012). Collaboration with
close customers is also suggested to improve innovation outcomes, but
also to decrease supplier innovativeness (Bonner &Walker, 2004).

In addition to these potentially negative effects to innovation out-
comes, the relationship itself may be a source of negative tensions that
require management attention. The B2B literature provides a well de-
veloped understanding of supplier-customer interaction in the innova-
tion context (e.g., Aarikka-Stenroos & Jaakkola, 2012;
Blazevic & Lievens, 2008; Johnsen, 2009; Luzzini et al., 2015), and re-
cent studies have examined the tensions between different business
actors in collaboration and competition or in collective and individual
value creation (e.g., Fernandez, Le Roy, & Gnyawali, 2014; Tidström,
2014). Furthermore, co-development research has acknowledged major
challenges arising in innovation collaboration between suppliers and
customers (Nicolajsen & Scupola, 2011; Smets, Langerak, & Rijsdijk,
2013; Yan & Dooley, 2014). We argue here that relationships in this co-
development context include tensions that are deeply rooted in the
collaborative process itself and are common to almost all co-develop-
ment processes. Managing these tensions is critical for successful co-
development, and there is evidence that goal congruence, com-
plementary capabilities and coordination of development activities can
improve the quality of the co-development process (Corsaro et al.,
2012; Yan & Dooley, 2014). Tensions arise from specific features of
supplier-customer interaction and the innovation-related goals of co-
development, at worst undermining the relationship itself. In particular,
we argue that these tensions often take the form of a “paradox”, in that
they involve simultaneously contradictory elements that persist over
time (Smith & Lewis, 2011). Building on this view, we examine the most
pressing contradictory elements inherent in co-development relation-
ships.
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2.2. Paradox in supplier-customer co-development

The idea of paradox has been identified as a useful concept in
building management and organization theories (Poole & Van de Ven,
1989) and has more recently been used to construct theoretical fra-
meworks to explain how firms manage contradictory elements in var-
ious settings (Lewis, 2000; Smith, 2014; Smith & Tushman, 2005). A
paradox differs from a dilemma; in the latter, alternative elements offer
distinct advantages and disadvantages, allowing for choice between
them (McGrath, 1982; Smith & Lewis, 2011). In a paradox, however,
the contradictory elements are simultaneously present and persist over
time, requiring more careful and subtle addressing of alternatives
(Birkinshaw et al., 2016; Smith & Lewis, 2011). In the present study,
paradox provides the theoretical foundation for examining the cap-
abilities needed to manage relational contradictions in supplier-cus-
tomer co-development. We believe this approach is particularly useful
in the co-development context, where such contradictions require
managerial discrimination and input.

Examples of paradoxes in this context include striking a balance
between collaboration and competition (Bengtsson & Kock, 2000;
Gnyawali, Madhavan, He, & Bengtsson, 2016), exploring innovations
and exploiting existing approaches (Andriopoulos & Lewis, 2009;
Knight & Harvey, 2015) and balancing control and flexibility (Lewis,
2000). An increasing number of studies have suggested that pursuing
competing demands simultaneously is advantageous for organizations
in dynamic environments (e.g., Gaim&Wåhlin, 2016; Lewis & Smith,
2014; Smith & Tushman, 2005). Similarly, Forkmann et al. (2016)
adopted the customer perspective in supplier-customer relationships to
identify status quo and dynamic optimization strategies as distinct
supplier relationship management capabilities, requiring a balance
between efficiency and flexibility. Given that co-development re-
lationships involve suppliers and customers in an intensive relational
exchange (Yan &Dooley, 2014), these relationships might be expected
to involve elements that commonly exist simultaneously and must
therefore be managed as paradoxes. The next section discusses the main
sources of these paradoxes.

2.3. Key sources of paradox in co-development relationships

There are several reasons for the emergence of paradox in co-de-
velopment relationships. Here, we briefly review the relevant literature
from three perspectives: 1) the value creation process, 2) knowledge-
related issues and 3) opportunism potential and threats. These view-
points encompass the logic of the relationship process itself, the key
resources involved (i.e., knowledge) and potentially harmful activities
on the part of the actors involved.

First, supplier and customer engage in co-development to create
value that is mutually beneficial in terms of new or improved products
or services. However, even if this is beneficial to suppliers and custo-
mers in general (e.g., Aarikka-Stenroos & Jaakkola, 2012; Fang et al.,
2015; Luzzini et al., 2015), the goals of buyers and suppliers are not
usually identical, and contradictions may arise. In particular, the co-
development goals of customers and suppliers may be quite different,
resulting in potentially conflicting goals and collaborative tensions
(Corsaro et al., 2012). In one common scenario, both actors are engaged
in co-development, but the supplier seeks a new product that it can sell
to multiple customers while the customer is trying to innovate a specific
solution. This creates a contradiction between serving the customer's
unique needs (so building the customer relationship) and satisfying a
wider market to improve profitability (Nijssen, Hillebrand,
Jong, & Kemp, 2012).

Second, suppliers and customers share knowledge in co-develop-
ment to create joint value. This knowledge sharing is a prerequisite for
collaboration, and the basic idea of customer involvement is that the
supplier shares knowledge about the development process to gain ac-
cess to the customer's knowledge (Hobday, 2000; Lilien, Morrison,

Searls, Sonnack, & Hippel, 2002). However, knowledge sharing is a
delicate process that also involves protection and self-regulation (see
e.g., Järvenpää &Majchrzak, 2016; Olander, Hurmelinna-Laukkanen,
Blomqvist, & Ritala, 2010) and entails a risk of losing proprietary,
business-critical knowledge. That risk is likely to increase when the
customer is knowledgeable, but as such customers provide better input
to the development process, suppliers must protect the knowledge they
share (Noordhoff et al., 2011). There is evidence that leakage of busi-
ness-critical knowledge may undermine the positive innovation effects
of external knowledge sharing from the perspective of the focal firm
(Ritala, Olander, Michailova, & Husted, 2015). However, mutually and
individually beneficial co-development goals cannot be achieved
without sharing and integrating knowledge, creating a persistent con-
tradiction between knowledge sharing and protection in this context.

Third, as co-development partners have partially divergent goal
structures, there are likely to be concerns about potential opportunism.
Traditionally, opportunism in buyer-supplier relationships has been
discussed in terms of transaction cost analysis (Coase, 1937), where
opportunism means that a partner acts in its own self-interest against
joint value creation, which negatively impacts performance in exchange
relationships (Noordhoff et al., 2011; Rindfleisch & Heide, 1997).
However, self-interest also ensures that each actor's goals are taken into
account during development. For example, Davis and Eisenhardt
(2011) noted that each actor guides the development process toward
their own interests, which helps to ensure a broad search for new di-
rections and insights. As previously argued, any co-development re-
lationship involves partially misaligned goals, with the potential for
actors to act opportunistically. Given the potential for harm to colla-
boration, companies use specific governance mechanisms to protect
themselves against opportunistic behavior, and the literature has
identified contradictory elements in the governance of such relation-
ships (see e.g., Blomqvist, Hurmelinna, & Seppänen, 2005). Thus, gov-
ernance is critical for co-development, as appropriate governance pro-
cesses reduce the transaction costs related to co-development (Tracey,
Heide, & Bell, 2014). This involves formal and contractual governance
that relies on control and legal enforcement, as well as relational gov-
ernance that relies on trusting relationships. It has been suggested that
these types of governance include a set of mechanisms that operate on
partially contradictory principles but still exist simultaneously; for in-
stance, explicit contracts versus reliance on relational aspects (e.g.,
Blomqvist et al., 2005; Olander et al., 2010).

2.4. Paradox management capability in co-development

To better understand suppliers' capabilities in the context of our
study, we develop here a general analytical framework to examine
paradox management capability and its key constituents. First, we
begin by defining how the paradox management capability maps into
the broader dynamic capabilities framework, since this literature in-
volves an on-going discussion over multiple conceptual (see e.g. Di
Stefano et al., 2014) as well as empirical applications
(Laaksonen & Peltoniemi, 2016). In this study, we follow the view that
dynamic capabilities are bundles of organizational routines that inform
managerial judgment in organizing operational resources and cap-
abilities (Eisenhardt &Martin, 2000; Helfat & Peteraf, 2015; Teece,
2007, 2014; Winter, 2003). This follows the formulation of the nature
of dynamic capabilities based on its constituent elements, rather than
latent action (for discussion, see Di Stefano et al., 2014). In particular,
we follow the view of Eisenhardt &Martin (2000, p. 1107) in viewing
dynamic capabilities as firm's strategic routines, typically orchestrated
by managerial agency (e.g. Teece, 2014), that help to achieve new re-
source configurations under organizational change demands. This view
aligns well with the context of the current study, as it has been sug-
gested that paradox management requires a dynamic decision-making
model, in which different management approaches and solutions are
deployed over time (Smith, 2014; Smith & Tushman, 2005). At best, the
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tensions and contradictions that constitute a paradox can yield positive
results if properly managed (Gaim &Wåhlin, 2016; Lewis, 2000).

Based on the above foundations and in the context of our study, we
define paradox management capabilities as strategic routines that facil-
itate allocation of resources for organizing the simultaneous and persisting
contradictory elements in inter-organizational relationships. This con-
ceptualization positions paradox management capability as a specific
type of dynamic capability that is expected to be useful in the co-de-
velopment context, in which contradictory relational elements fre-
quently exist and must be managed over time according to firm's stra-
tegic objectives for co-development.

Second, after elaborating the nature of paradox management cap-
ability, we move to discuss its key constituent elements. While di-
lemmas can be solved by weighing pros and cons, paradox management
is more complicated. Existing studies of paradox management have
identified a number of relevant processes and coping mechanisms.
Generic approaches include accepting paradoxes as such, choosing
between contradictory elements or dealing with them at the same time
(Poole & Van de Ven, 1989; Smith, 2014). In the current study, in
conceptualizing paradox management capability, we follow a dynamic
capability-based logic (e.g., Helfat & Peteraf, 2015; Teece, 2007, 2014),
focusing on deliberate managerial judgments that actively address
contradictory elements. This excludes pure (and passive) “acceptance”
of a paradox, which would amount to not dealing with the paradox at
all. Thus, we focus on the two active managerial approaches for dealing
with paradoxes that have been characterized as polarizing and juxta-
posing. Polarizing simplifies the paradox as an either/or distinction
before focusing on one or other pole (Lewis, 2000). Juxtaposing ac-
commodates both poles of the paradox, requiring synthesis of the two
contradictory elements (Smith, 2014; Smith & Lewis, 2011). For present
purposes, we consider these two to be the core constituents of paradox
management capability.

Furthermore, in paradox literature, two contexts are generally re-
cognized within which paradoxes are encountered and resolved: the
temporal and the spatial (Poole & Van de Ven, 1989). Temporal se-
paration involves focusing on one issue at a time before switching to
another issue. The logic of temporal separation is to ease the tension of
contradicting organizational issues by treating them as a sequence of
events, avoiding their direct overlap at a particular moment of time
(Poole & Van de Ven, 1989; Smith & Lewis, 2011). For example, Adler,
Goldoftas, and Levine (1999) demonstrated how Toyota was able to
deal with the competing demands for flexibility and efficiency by se-
parating routine and non-routine tasks in time and switching employees
sequentially between them. In an inter-organizational context,
Gnyawali et al. (2016) discussed how firms can deal with the tension
between simultaneous competitive and collaborative demands by
temporally separating them. Spatial separation refers to allocating the
management of contradictory elements to different organizational do-
mains. As organizational domains we refer to any physical or social
locus (Poole & Van de Ven, 1989), involving spatially distinct domains
of organizational action, such as functions, departments, units or pro-
ject groups (Andriopoulos and Lewis, 2009; Cantù, Corsaro, & Snehota,
2012). The logic of spatial separation is to ease the organizing tensions
between contradictory elements by allowing individuals within a cer-
tain domain to focus on one set of issues without having to address the
other pole of the paradox. For instance, Adler et al. (1999) demon-
strated the periodic conflict between efficiency and flexibility in rela-
tion to automotive model changeovers, and how this paradox was
managed by assigning routine and non-routine tasks to different sub-
units (i.e., organizational domains) specializing in those tasks. In an
inter-organizational context, Fernandez et al. (2014) demonstrated how
partnering firms have eased the paradox of coopetition (collaboration
and competition) by spatially separating contradictory elements. In
particular, their case from the telecommunications satellite manu-
facturing industry showed how collaboration between partners was
outsourced to a third actor (i.e., a separate organizational domain),

enabling the manufacturers to focus on competition.
Based on the insights of polarizing and juxtaposing approaches to

paradoxes, as well as temporal and spatial contexts, we suggest the
following conceptual framework (Fig. 1) as the initial basis for analysis
in the empirical part of the study.

Fig. 1 illustrates the overall repertoire of approaches for organizing
paradoxes across temporal and spatial contexts. On the left are pro-
cesses that make clearly polarizing choices for managing paradoxes by
means of temporal or spatial separation. These entail strategic decisions
in which the contradictory elements of the paradox are identified and
organizational resources and processes are allocated to deal separately
with these elements over time, as in the different phases of co-devel-
opment projects (e.g., Olander et al., 2010) or by employing resources
from different organizational domains, such as functions or teams (e.g.,
Cantù et al., 2012). On the right are approaches that juxtapose both
poles of the paradox at the same time and in the same domain. The
more approaches shift toward juxtaposing, the more accommodating
and integrative they become. It has recently been suggested that
managing paradoxes simultaneously by juxtaposing can be advanta-
geous, as for instance when the synthesis draws on contradictory ele-
ments for creative purposes (Gaim&Wåhlin, 2016). Overall, we expect
paradox management capability to assist suppliers in managing co-de-
velopment relationships by dealing effectively with paradoxes and
making informed choices about whether, when and where to adopt
approaches that rely on polarizing or juxtaposing.

3. Methodology

3.1. Research design

The aim of the present study was to address the following research
questions: 1) What paradoxes can be identified in supplier-customer co-
development in business-to-business markets? 2) How are paradox
management capabilities applied in supplier-customer co-development
relationships? To answer these questions, we selected qualitative
methods, as they support holistic understanding and theory building,
suited for little understood and studied topics (Patton, 2015). Using
systematic combining and abductive logic, the conceptual framework
and data collection and analysis evolved in successive engagements
with theory and the empirical material (Dubois & Gadde, 2002;
Tavory & Timmermans, 2014).

The research process involved two phases: a pilot study of ten co-
development processes and the main study, involving interviews with
24 experts in co-development. The initial purpose of the pilot study was
to study co-development processes, but as the study proceeded, man-
agement paradoxes began to emerge from the data. The role of the pilot
study, then, was to identify the paradoxes, while the main study sought
to validate those paradoxes and to identify relevant management ap-
proaches. Overall, the data were collected in 48 interviews in 22 or-
ganizations and were supported by secondary data, such as companies'

Polarizing Juxtaposing

Temporal 
context

Focusing on one pole of the 
paradox at one time, and 
shifting focus over time

Addressing both poles of the 
paradox at the same time

Spatial 
context

Focusing on one pole of the 
paradox at one domain, while 
allocating focus on other pole 

at another domain

Addressing both poles of the 
paradox in the same domain

Fig. 1. Conceptual framework for paradox management capability.
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annual reports and web pages, co-development process descriptions and
memos from customer meetings. Most of the interviews were conducted
face-to-face, with the exception of five that were conducted by phone.
The interviews lasted between 26 and 146 min (75 min on average),
and all but one was tape-recorded and transcribed verbatim, yielding
590 single-spaced pages in total. The overall research design is sum-
marized in Fig. 2.

3.2. Pilot study

In the pilot study, we analyzed ten supplier-customer co-develop-
ment processes at two global companies: a mining technology provider
and an industrial measurement system provider. We selected these
suppliers because 1) they had experience of collaborating with different
types of customers, involving multiple co-development processes; 2)
they offered the requisite variety for the analysis of successful co-de-
velopment and 3) they provided good access to co-development pro-
cesses. The mining technology provider had years of experience in co-
developing new products and services with customers and had estab-
lished strategic co-development partnerships with both existing and
new customers. The selection of cases relied on snowball sampling
(Biernacki &Waldorf, 1981), which began by contacting the firm's au-
tomation director, as the development of process automation requires
close collaboration with customers. The cases included the develop-
ment of different analyzers for measuring the metal enrichment process,
as well as reporting and education tools. The second supplier (industrial
measurement system provider) was developing company-wide practices
and guidelines for co-development. Their head of offering was asked to
provide examples of different co-development cases. The development
projects of two different probes were selected among six potential cases
as they provided better access to data and these cases included positive
and negative examples of co-development processes.

Of the ten selected development processes, six resulted in a com-
mercialized product. These included a monitoring system for mining
process, two different kinds of mining process analyzers, a mixer for
mining sludge, a reporting tool for the enrichment process and a probe
for incubators. The processes relating to the development of an edu-
cation tool for the mining process and another probe for industrial
measurement were prolonged and had not achieved commercialization.
Development of another analyzer and analyzer software for the mining
industry were terminated before yielding any final product because of
their lack of commercial potential.

The primary sample for the pilot study comprised 22 interviewees at
six organizations: 12 managers at the two suppliers, eight re-
presentatives of three customers and two university researchers who
were involved as expert partners in two of the processes (see Table 1).
The analysis was supported by secondary material from the develop-
ment process, such as product brochures, memos from customer
meetings and process descriptions.

The analysis approach was inductive as the purpose of the study was
not initially to identify paradoxes. Thus, no coding scheme or existing
framework was imposed but instead the findings emerged from the data
inductively after open coding. The coding followed the Gioia method
which consist of three coding phases (Gioia, Corley, & Hamilton, 2013).
In the first phase, we open coded each interview in vivo, using the

informants' own words. To allow themes to emerge from the data, we
focused on finding potential paradoxes and management approaches,
carefully coding the tensions and challenges mentioned by respondents
and responses to those challenges. Emerging themes included contra-
dictory goals, accessing data/losing proprietary knowledge, resource
allocation, value appropriation, timeline alignment, partner selection,
agreeing on contracts and process management. In the second phase,
we assessed whether the identified tension was a paradox with two
opposing poles or a dilemma that could be solved by weighing pros and
cons. On that basis, some identified challenges, such as partner selec-
tion, were excluded from the analysis which focused on paradoxes and
their management. Potential paradoxes were formulated by grouping
similar codes together and assigning more abstract labels to the codes.
In the third phase, we focused on relationships between the codes and
assembled our findings from the pilot study. At this point, we also
clarified the paradoxes identified and created definitions for them on
the basis of the data.

The pilot study resulted in the identification of four paradoxes and
two or three management approaches for each. The first paradox con-
cerned contractual and relational governance; the pilot data high-
lighted the importance of defining goals, terms and responsibilities
early on in the process while maintaining an open atmosphere that
fosters trust and innovativeness. This was evident in the case of the
industrial measurement system provider's selection of governance ap-
proach. For example, in the case of probe development, interviewees at
the industrial measurement provider said “The customer thinks that if
they sign a watertight contract, everything will go well. We do not want
a contract at all because it is not beneficial for us to agree on everything
while the customer does not commit to anything.” However, the com-
pany commonly committed to some form of contractual governance as
in another case they referred to: “We had non-disclosure agreements
and some sort of letter of intent, after which we received their speci-
fications, but we did not sign any actual contract for co-development.”

The second paradox related to sharing and protecting knowledge;
interviewees stressed the importance of maintaining a balance between
knowledge sharing and protection of one's proprietary knowledge. As a
sales director involved in the development of analyzer software
stressed, “We need NDAs [non-disclosure agreements] and all that
stuff.” In the mining industry, there are also differences between cus-
tomers that a supplier can share knowledge with and customers that
share knowledge with the supplier. As a technology director put it, “In
mining companies, gold miners are the most secretive. Whatever they
are doing, it is always secret.” Interviewees also pointed out that while
sharing knowledge bears a risk, it is a prerequisite for getting access to
customer data that the supplier might not otherwise have. In addition,
while the multiple interviewees stressed that supplier needs to protect
the proprietary knowledge, some also mentioned that it is beneficial
that customer learns about potential solutions already before they are
on the market.

The third paradox related to development goals, both generic and
customer-specific. Interviewees in the two supplier companies empha-
sized that the customer often needs to solve a unique problem. On the
other hand, the supplier has to serve a larger market, but creating a
general solution may destroy the customer's competitive advantage as a
sole implementer. For example, the representative of the research

Pilot study
•Goal: To identify
potential paradoxes 
in co-development

•Analytical
approach: inductive

•Analytical 
methods: Gioia

Outcomes
•Emergent
descriptive list of 
co-development
paradoxes

Main study
•Goal: To validate paradoxes
and identify management 
approaches

•Analytical approach: 
deductive (paradoxes) and 
inductive (management 
approaches)

•Analytical methods: Pattern 
matching

Outcomes
•Affirmation of key 
paradoxes in co-
development

•Management 
approaches 
indicating the 
application of 
paradox management  
capabilities across 
studied organizations

Fig. 2. Research process and outcomes of the two phases.
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institution noted that in the development of the education tool, supplier
and customer had contradictory goals: “The goals might sometimes be
contradictory. For example, in this case, the customer did not get as
many benefits as the supplier.” The supplier's development manager
also acknowledged the challenge of creating both a tailored and a
general solution: “It is problematic if customer is too strongly involved
as then they will develop a solution only for the single customer's need
and from our perspective it should be a general solution that is also
suitable for the collaboration partner's needs.”

The fourth paradox concerned accelerating and delaying commer-
cialization. Many of the interviewees observed that limited customer
resources could lengthen the development process, as the customer's
first priority is to keep its own operations running. This was apparent,
for instance, in case 3 (development of a mining process analyzer):
“This guy [the customer's senior control system engineer] did not have
time for development, and the process did not proceed. It was kind of a
critical phase, and I thought nothing was going to happen.” The in-
terviewees from the mining technology company also noted that the
nature of the process industry presents timing challenges, as you might
have to wait for a customer's maintenance break before installing the
new technology to be tested.

3.3. Main study

In the main study, the analysis had two goals: to assess whether the
paradoxes identified in the pilot study were also salient for multiple
industries and to identify approaches for managing paradoxes, re-
flecting the existence (or lack) of organizational application of paradox
management capabilities across the companies. Theoretical sampling
was used to target the 100 largest companies in Finland (based on
turnover), of which 88 conducted development activities. (Twelve
companies were excluded as they were investment companies and had
no customer co-development activities.) The focus on large companies
reflected our belief that they have more systematic approaches for
managing paradoxes. We made initial contact with innovation or R &D
directors or similar and asked them to forward our message to people
who had been involved in co-development. Twenty companies agreed
to participate in the study; of these, we excluded four that operated only
in consumer markets. The final sample for the main study comprised 24
interviewees from 16 companies (one to three persons in each com-
pany; see Table 2).

The participating companies represented multiple industries, such
as mining, construction and transportation, and multiple manu-
facturers, such as machinery and medical companies. Respondents in-
cluded innovation or R &D directors, customer insight experts and
project managers. We relied on open-ended questions about the co-
development challenges faced by the company and ways of addressing
those challenges. If interviewees did not mention the four paradoxes
identified in the pilot study (governance, knowledge sharing, devel-
opment goals and the co-development time span), we asked how they
saw the processes in which they had participated. If they pointed out
any associated challenges, we asked how they managed those chal-
lenges. To support the analysis, we also reviewed the companies' web
pages and annual reports to identify strategies and contractual princi-
ples and to get information on approaches that each company used to
protect knowledge, such as patents.

Both deductive and inductive analytical approaches were used
during the main study. The analysis focusing on validating the identi-
fied paradoxes was deductive and used pattern matching (Saunders,
Lewis, & Thornhill, 2009) as the coding was guided by the four para-
doxes identified in the pilot study and the existing literature on sup-
plier-customer co-development. We also validated the findings in the
two pilot companies by conducting two follow-up interviews with the
design managers in both companies and by presenting the findings in
managerial workshops in each case, but no changes were suggested at
this point.Ta
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To identify the management approaches for each paradox, an in-
ductive analytical approach was adopted. The theoretical framework
for paradox management capability guided the coding, while the em-
pirical applications and actions related to paradox management cap-
abilities inductively emerged from the data. This approach has been
used in other capability-related studies in the supplier-customer context
(e.g., Ritala et al., 2013). In identifying the management approaches for
different paradoxes, we followed a commonly used way to empirically
study dynamic capabilities – the organizational actions (for review, see
Laaksonen & Peltoniemi, 2016). In particular, to study DCs as routines in
their organizational use, we follow scholars that suggest examining the
performative artefacts of routines as a way of gaining understanding of
them (Feldman, 2003; Pentland & Feldman, 2005). Thus, our analysis
generated evidence of various types of management approaches, which
can be perceived as performative artefacts of the paradox management
capabilities in their organizational context.

The analysis showed that the previously identified paradox of ac-
celerating and delaying commercialization was not considered relevant
by informants in the main study. The interviewees did not refer to this
paradox, and when asked directly about it, they said that co-develop-
ment had no major effect on development process duration. As one
interviewee put it, “It does not have a major effect. Of course, it de-
pends on how much we discuss with the customer, but it [the possible
delay] depends on how we organize the process.” Another interviewee
pointed out that while co-development shortens the overall process, the
effect is minor for overall process time: “Of course, if we have a partner,
it is more straightforward. We might win some [time], but it does not
matter because we are talking about a month or two in very long
projects.” The next section discusses the findings of the main study.

4. Findings

The analysis revealed that when co-developing with customers, the
companies managed three paradoxes: 1) contractual and relational
governance, 2) sharing and protecting knowledge and 3) generic and
customer-specific development goals. Based on our analysis of the dif-
ferent paradox management approaches for temporal and spatial di-
mensions, the companies were found to approach paradoxes in four
specific ways: by polarizing one pole of the paradox consistently; by
switching the polarizing approach over time or spatial domain; or by
juxtaposing both poles simultaneously. Table 3 summarizes the main
findings of the study; each paradox and associated management ap-
proaches are discussed in more detail below.

4.1. Contractual and relational governance

The paradox of contractual and relational governance concerns how
collaboration is managed. Our data highlighted the importance of
agreeing contracts for co-development goals and responsibilities while
maintaining an open atmosphere that fosters trust and innovativeness.
While interviewees emphasized the importance of defining goals, terms
and responsibilities in contractual form, contracts may prevent partners
from looking in new directions and beyond existing ways of doing
things—qualities that are important for radical innovation.

For example, interviewees at an industrial measurement system
provider noted that because watertight contracts limit the scope of co-
development, they aimed to create mutual understanding rather than
contracting. A development manager at a manufacturing company said
that they did not want to sign contracts, as they make collaboration too
formal: “If you try to make it too formal and contractually binding in
some way, especially in the early phases, it makes it so much more
difficult because people can easily retreat from it.” For that reason,
some companies polarized relational governance by creating partner-
ships and building trust. These companies also emphasized the mutual
benefits of collaboration for supplier and customer.

In contrast, another manufacturer required a signed contract with
each collaborating customer. According to one interviewee, “Since we
have such a large customer base, and several suppliers, we need to have
pretty much the same contract terms for everyone.” Another inter-
viewee said, “We are quite insistent about that… It is like, take it or
leave it.” The mining technology company polarized its attention to
focus on contractual governance and tended to sign contracts defining
intellectual property rights before commencing collaboration with
customers. A similar fully polarizing approach was adopted by a large
services company. An int erviewee said: “We do not talk about it until
we have a contract.”

A number of companies also polarized time or domain to manage
the paradox of governance. For example, the larger companies all had
legal departments that focused on creating contracts for co-develop-
ment while the people directly involved in the co-development process
concentrated on building good relationships—in other words, polar-
izing was based on separation between organizational domains. Some
respondents – such as the research manager from a metal industry firm
– also emphasized contractual governance at the early stages of the
process: “We need to agree on the rules of the game. There is a research
collaboration contract that determines tough issues such as how IPRs
[Intellectual Property Rights] are dealt with, how costs are divided and
so on.” Relational governance, on the other hand, was used in the later

Table 2
Main study interview sample.

Industry (based on SIC codes) No. of companies No. of interviewed
persons

Titles of interviewed persons

Mining 1 3 Business Unit Director, R &D Networks Manager; R & D
Project Management Manager

Construction 2 2 Account Director, Director
Manufacturing 7 12
- Primary metal industries 2 3 Research Manager, Product Development Manager,

Senior Product and Application Manager
- Industrial and commercial machinery and computer equipment 2 4 R &D Director, Customer Insight Professional, R &D

Usability Designer, Product Manager
- Chemicals and allied products 1 1 Head of Development
- Rubber and miscellaneous plastics products 1 2 Development Manager, R & D Project Manager
- Measuring, analyzing, and controlling instruments; photographic,
medical and optical goods; watches and clocks

1 2 Director, Project Manager

Wholesale trade 1 1 Associate
Transportation & public utilities 2 2 Senior Development Manager, Head of Commercial

Development and Business Transformation
Services 1 2 Customer Account Director (2 people)
Not specified 2 2 Head of Business Unit, Development Manager
Total 16 24
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stages of the process or in the case of long-standing customer re-
lationships, indicating a temporal approach to polarizing.

With regard to juxtaposing, several companies had built strategic
partnerships based both on contracts and on close relationships invol-
ving mutual trust. For instance, one manufacturing company adopted a
long-term strategic partnership approach, engaging its strategic custo-
mers across different projects and flexibly combining joint projects with
research institutes, pilot projects with customers and spin-offs.

4.2. Knowledge sharing and protection

Interviewees also highlighted the importance of maintaining a bal-
ance between knowledge sharing and protection. By sharing knowl-
edge, the supplier gains access to customer data that they might not
otherwise have. However, managers also emphasized that knowledge
sharing entails the risk of exposing proprietary knowledge that the
other actor may exploit or that may cause harm if leaked. Interviewees
at companies whose competitiveness was embedded in superior pro-
ducts and related proprietary knowledge feared exposing knowledge of
their new product when co-developing with customers: “If we want to
patent new products, we must take care that they do not leak in ad-
vance through customers.” For that reason, several companies fully
polarized knowledge protection by creating non-disclosure agreements,
limiting shared knowledge and relying on IPRs.

In contrast, some companies perceived protection itself as proble-
matic. They decided to polarize fully on knowledge sharing, arguing
that an overemphasis on knowledge protection would risk the loss of
customer-side insights. They also noted that it is problematic if a cus-
tomer is unwilling to share knowledge. One interviewee discussed this
issue explicitly, suggesting that if knowledge is not freely shared, there
is “a huge risk that the company will become inward-looking and does
not listen to what is happening out there.” Companies that polarize
knowledge sharing were eager to collaborate with others; indeed, sev-
eral interviewees even stated that they saw knowledge sharing as
proactive marketing and so aimed to demonstrate new products and
services in every phase of the development process. Some suppliers
using this approach were proactive in polarizing knowledge sharing
with their co-development partners while not using contracts. As one
interviewee put it, “I have decided to let go of all these NDAs, and it is
more implicitly agreed…I will make sure that the customer's identity is
not leaked.”

Spatial and temporal polarizing solutions were also identified. As an
approach to polarizing in different spatial domains, the legal depart-
ment in some companies focused on protecting knowledge while the
development team managed knowledge sharing. In another spatial so-
lution in the co-development context itself, certain knowledge domains
were deliberately separated between supplier and customer. According
to one interviewee, “We have accepted the situation, that this is just
how it goes. They [the customer] have a certain field that they want to
keep for themselves, and we can see that they seek to restrict it [the
knowledge domain] so that we do not go there in this project.” Several
companies also adopted a temporal approach to polarizing sharing and
protection. Interviewees acknowledged the risks of sharing knowledge,
and the companies polarized knowledge sharing and protection through
IPRs and contracts to ensure that proprietary knowledge was protected
in the early stages. However, once contracts were signed, the companies
shared knowledge freely. One interviewee described the approach as
follows: “When we have a patented product, we involve customers all
along and start to collaboratively develop applications for the early
product idea and to test the effects in different markets.”

Companies that juxtapose knowledge sharing and protection have
found ways of sharing knowledge to maintain their technological lead
and to keep proprietary developments safe. One example was a com-
pany that shared knowledge freely but protected itself from copying by
constantly developing their offerings. In many cases, juxtaposing also
relied on a pragmatic approach to knowledge sharing and protection,

including “being sensible about deciding what to share” and relying on
“gentleman's agreements.”

4.3. Customer-specific and general development goals

Interviewees clearly identified the challenge of solving a customer-
specific problem while addressing wider market needs. While solving a
customer-specific problem motivates the customer to become engaged
in co-development, the supplier needs to serve a larger market to
generate revenue. As one interviewee stated, “We provide big facilities
that are typically customized for each customer, but we analyze the
commercial potential of the new system on a general level beyond the
single customer.”

Some firms have addressed this challenge by polarizing fully toward
customer-specific development goals, choosing to create only custo-
mized products and services. For example, some firms create multiple
versions of the same product or service using modularity while also
developing exclusive offerings for customers. One maintenance service
provider who operated in this way had general service offerings but
always customized services to the customer's needs. In contrast, some
companies focused fully on general development goals and refused to
customize or provide exclusive rights. For example, the mining tech-
nology company focused on wider market needs as it needed sales
volume to cover the costs of long development projects. One inter-
viewee stated that “We usually avoid making something for one cus-
tomer that might dictate that the product would be delivered just for
them.”

Some companies polarize customer-specific and generic develop-
ment goals in terms of time or domain. For example, the industrial
measurement system provider first developed a customized version for
the co-development partner and only then focused on creating a version
that the company could launch in the wider market. According to one
interviewee, “They would have wanted exclusive rights, but we knew
that their market was not large enough. So, we customized the first
version for them, and only the second release was for the entire
market.” In some companies, certain departments focus on creating the
customized version while other departments produce standard pro-
ducts, polarizing through different organizational units or functions. As
a representative of the metal industry company explained, this decision
was often based on the supplier's assessment of the feasibility of se-
parating customer projects: “If the volume is large enough with a single
customer, then we will do it, but if it is small, then we will make a
serious judgment about whether to make a customized product or to
offer something pre-existing.”

A number of feasible juxtaposing solutions were also identified for
managing the persistent contradiction between generic vs. customer-
specific development goals. For instance, several manufacturers sought
to collaborate with partners that represented “generic” market needs,
enabling them to address customer-specific and market needs simulta-
neously. There was also some evidence of paradox management cap-
ability development in this regard; one interviewee noted that whereas
they might in the past have “taken it too far with one or particular
persons, and in the next step found it a bit different… …This has taught
us that we need to take in the whole customer portfolio [in developing
products].” Another company adopted the practice of always involving
several customers in their co-development projects in order to form “a
shared consensus” about broader market needs while still meeting the
needs of the co-development partners.

5. Discussion and conclusions

Supplier-customer co-development involves inherent challenges
(Nambisan, 2002; Nicolajsen & Scupola, 2011) that can be seen as
persistent, strategic contradictions (Smith & Tushman, 2005). In the
present study, we have argued that supplier organizations can benefit
from the capability to deal with these contradictions as paradoxes,
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which can be managed by making deliberate choices in temporal and
spatial contexts. In a broad-based qualitative study, we analyzed three
particular paradoxes in the co-development context, related to 1) con-
tractual and relational governance, 2) knowledge sharing and protec-
tion and 3) customer-specific and general development goals. Our re-
sults demonstrate how companies can manage these paradoxes by
means of fully polarizing on a particular element of the paradox, po-
larizing over time or organizational domain, or by juxtaposing, i.e.
addressing both poles of the paradox simultaneously or in the same
domains. These findings have a number of novel implications for re-
search and practice of paradox management and co-development,
which we will discuss next.

5.1. Implications for research

Our findings contribute to the literature on co-development by
deepening the understanding of the sources of paradox in such re-
lationships. Previous studies have revealed general insights into chal-
lenges in these relationships (e.g., Nambisan, 2002;
Nicolajsen & Scupola, 2011), including evidence that co-development is
affected by customer type and their role in the process (Fang, 2008).
However, few existing studies have focused empirically on the per-
sisting contradictory elements in these relationships, and paradox
management research suggests that this line of inquiry would improve
understanding of innovation activities and processes (e.g.,
Andriopoulos & Lewis, 2009; Gaim&Wåhlin, 2016; Smith & Tushman,
2005). Our empirical analysis of the contradictory elements that con-
stitute paradoxes, and of related managerial responses, provides valu-
able insights into supplier-customer co-development (Chang & Taylor,
2016; Coviello & Joseph, 2012; Yan & Dooley, 2014) and, more broadly,
industrial innovation networks (Corsaro et al., 2012). Our findings also
contribute to the broader paradox management literature by empiri-
cally illustrating the role of different paradox management approaches
in the context of supplier-customer co-development. The framework
and empirical insights showcase the broad repertoire of temporal and
spatial solutions to polarizing and juxtaposing, deepening under-
standing of how paradoxes are managed in a relational context. This
augments a literature that commonly focuses on the organizational
rather than the inter-organizational level of analysis (see e.g.,
Birkinshaw et al., 2016; Smith, 2014). The findings also show how
paradox management can be used to facilitate—or at least enable—-
creativity and innovativeness in actively addressing contradictory ele-
ments, as recently suggested by Gaim and Wåhlin (2016).

The present findings also provide particular insights into relation-
ship and network management capabilities (e.g., Forkmann et al., 2016;
Möller, 2006; Möller & Halinen, 1999). This literature has previously
focused on such issues as customer portfolio management in terms of
building, maintaining, and dissolving customer and supplier relation-
ships (Forkmann et al., 2016; Mitrega & Pfajfar, 2015; Möller & Halinen,
1999; Ritter & Geersbro, 2011). Our study contributes to this literature
in a number of ways. First, the variety of means by which customers can
be leveraged as a source of innovation supports the view that customer-
based assets are of great value for innovation purposes (Hooley,
Möller, & Broderick, 1998). While existing research has focused on such
issues as selection of the best possible customers as innovation partners
(Corsaro et al., 2012), the present study addresses the management of
challenges arising from relational complexity in co-development pro-
cesses. Second, this study contributes to the literature on marketing
assets and capabilities by investigating the management of co-devel-
opment paradoxes from the supplier perspective. Despite extensive ef-
forts to identify, define and categorize marketing assets and cap-
abilities, the extant literature does not treat effective management of
customers' innovation input as a potential capability. The various
classifications of marketing assets and capabilities (e.g., Day, 1994;
Hooley, Saunders, & Piercy, 2004; Hooley et al., 2005; Zander & Zander,
2005) tend to overlook this type of capability, which according to our

findings it is potentially of relevance for industrial suppliers. The pre-
sent study views the balancing of contractual and relational govern-
ance, knowledge sharing and protection, as well as customer-specific
and generic market needs, as a multidimensional paradox management
capability. In so doing, we join the studies advocating the need to
manage conflicts in B2B customer relationships over the course of their
life cycle (e.g., Mitrega et al., 2012). We complement this line of re-
search by particularly focusing on capabilities for managing contra-
dictions characterized by simultaneously opposing demands and pro-
cesses, which are especially likely to arise in co-development
relationships (e.g., Cao & Lumineau, 2015; Olander et al., 2010). Sup-
ported by empirical evidence, the proposed framework offers a pre-
liminary account of the components of paradox management capability
and provides a foundation for further development and oper-
ationalization.

We also contribute to the organizational and dynamic capabilities
literature by empirically examining paradox management capability in
the co-development context. While dynamic capabilities have pre-
viously been examined in the alliance context (e.g., Kale & Singh, 2007;
Zollo &Winter, 2002), no previous study has integrated capability
theorizing with paradox management in a relational context. The pre-
sent study offers valuable conceptual and empirical insights into var-
iations in paradox management capabilities and related managerial
abilities in the selection of management approaches. The findings here
indicate that companies employ multiple approaches for managing
paradoxes, which they appear to select on the basis of their current
business logic and past experiences. For example, while a company
whose competitive advantage is based on technology and patents may
be more interested in polarizing and focusing on knowledge protection
in co-development, a company with negative experience of knowledge
protection may be more eager to focus on knowledge sharing. This
aligns with findings in the capability literature that history matters, and
that changing their course of action is challenging for established firms
(e.g., Schreyögg & Kliesch-Eberl, 2007; Winter, 2003). Our study also
shows that a company may deploy different management approaches
for different paradoxes; for example, the industrial measurement
system provider solved the governance paradox by fully polarizing on
relational governance. However, to manage the paradox related to
development goals, the same company relied on temporal separation to
address customer-specific and general development goals in different
phases of the development process. Furthermore, we also found that
paradox management capabilities – when analyzed in organizational
action – sometimes follow rather simple management approaches,
while in other cases much more complex solutions are deployed. These
differences reflect the ongoing discussion in the literature on the nature
of dynamic capabilities that have been perceived both as “simple rules”,
as well as “complex routines” (for discussion, see e.g. Di Stefano et al.,
2014; Schreyögg & Kliesch-Eberl, 2007). For instance, some firms were
shown to polarize strongly to contractual governance in all instances.
This shows resemblance to the Eisenhardtian” simple rules” approach
(Eisenhardt &Martin, 2000). On the other hand, some firms were
shown to juxtapose different paradox elements simultaneously, fol-
lowing delicate and complex managerial approaches. These are reflec-
tions of a more” complex routines” approach. Overall, these results
imply that paradox management capabilities can be viewed as firm-
specific and idiosyncratic, as well as context- and history-dependent.

Finally, we add to the literature on the dark side of collaborative
innovation. Recent studies have highlighted the tensions and paradoxes
in inter-organizational relationships and networks associated with in-
novation (e.g., Fernandez et al., 2014; Laursen & Salter, 2014; Ritala,
Huizingh, Almpanopoulou, &Wijbenga, 2017). Contributing to this
discussion, we illustrated some negative phenomena that arise during
collaboration in innovation with customers, such as the potential for
opportunistic behavior (e.g., Noordhoff et al., 2011). For instance, there
is evidence that collaboration and knowledge exchange may have ne-
gative implications, especially if they are not properly managed (Jiang,
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Li, Gao, Bao, & Jiang, 2013; Ritala et al., 2015). In this regard, our
findings of the paradox management capabilities of supplier firms in-
dicate how to approach some of the difficulties arising from an “open”
approach to co-development.

5.2. Implications for managers

We found evidence of many paradox management approaches that
successfully polarize and juxtapose contradictory elements in co-de-
velopment. We also found that companies had learned from past fail-
ures and developed better approaches for managing paradoxes, which
suggests that paradox management capabilities develop over time as do
other dynamic capabilities (see Zollo &Winter, 2002). Some companies
had adopted very simple managerial principles, while other companies
had developed more delicate approaches to resolve some of the more
contradictory challenges. Practicing managers can utilize these results
in co-development projects by considering whether it is useful or pos-
sible to adopt solutions that polarize or juxtapose related to the iden-
tified paradoxes (relational and contractual governance, knowledge
sharing and protection, customer-specific and general development
goals). In this regard, some temporal and spatial solutions can be more
readily applied than others, and we identified many examples of such
decisions.

However, despite the importance of customer-driven innovation for
all the participating companies, we also found that some did not con-
sciously or systematically manage the inherent paradoxes of co-devel-
opment. Our findings suggest that by making paradoxes more visible
and choosing explicitly between polarizing and juxtaposing, firms can
begin to develop this potentially important capability. For example,
managers can adopt a more systematic approach to alternate over time
between customer-specific and wider market needs. In the early phases
of co-development, suppliers might focus on the needs of a particular
customer, later developing these ideas into testable pilot solutions to
see whether they serve a wider market need. For example in the de-
velopment of new airplane engines, it is typical that the new prototypes
are co-developed with the commercial airplane manufacturers to serve
the needs of particular designs. However, as time passes, the new
models will be tested also for wider market to cover the expensive
development costs and to get full benefit of the new technology. This
early customer-specific hypothesis generation – followed by later
testing in wider markets – may be especially useful for firms in capital-
intensive markets by helping to avoid lock-in to R & D projects that do
not serve wider needs. In general, we contend that paradox manage-
ment (and associated capabilities) is company- and even relationship-
specific, and that further investigation is needed to deepen under-
standing of this phenomenon.

5.3. Limitations and further research

Like in any study, our research approach involves certain limita-
tions. Although data were collected from multiple industries, the find-
ings may be biased toward manufacturers of process technology, which
were better represented. Only a few service providers were interviewed,
which may limit generalization in this regard. Additionally, as the
primary data were collected by interviewing only a few managers in
each organization, the subjective perceptions of a single informant from
one business unit may differ from those elsewhere in the firm, and
wherever possible, secondary material was used to support the analysis.
Furthermore, while it is quite common to study organizational actions
as reflections of dynamic capabilities (see Laaksonen & Peltoniemi,
2016), we acknowledge that by focusing merely on the “performative”
aspects of capabilities has certain limitations. In particular, we did not
provide evidence on longer-term causal mechanisms and performance
outcomes of applying different management approaches, nor did we
track the consistency of their application over time.

All in all, our results can be seen as valuable but preliminary

evidence, and further qualitative and quantitative research is needed to
improve on the above-mentioned limitations. Our findings also open up
interesting lines of inquiry into contingent factors affecting the selec-
tion of certain management approaches and the advantages and dis-
advantages of each. We believe that the introduction of paradox man-
agement capability opens several avenues for further research on
managing collaboration between industrial suppliers and their custo-
mers, as well as more broadly in business and innovation networks. To
begin, the construct of paradox management capability needs to be
further developed if it is to be properly operationalized, measured and
validated. After that, further studies should examine the link between
paradox management capability and firm's financial and innovation
performance, as well as relational performance in co-development re-
lationships. Finally, future studies should focus in greater depth on the
particular paradoxes identified here: knowledge sharing and protection,
contractual and relational governance and customer-specific and gen-
eric goals. It would also be useful to further investigate the possible
importance and implications of the co-development paradox of accel-
erating and delaying commercialization, as this preliminary finding did
not emerge in our main study.
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