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Abstract

New product development (NPD) collaborations with external partners involve high coordination costs and run
substantial risks. Formalization seems to be an effective mechanism to mitigate said costs and risks, although the issue of
whether formalization actually proves productive or counterproductive remains an open question. This study empirically
analyses the direct impact of formalization and the interaction effect between formalization and trust between partners
in order to gauge their influence on NPD collaboration performance. Findings indicate that formalization directly
boosts the quality and novelty of the new product developed in collaboration, but that it does not affect adherence to
schedule. In addition, trust reinforces the productive effect of formalization on new product quality and novelty, and
makes the impact of formalization on adherence to schedule positive. However, without trust, we find a null impact of
formalization on new product quality and a counterproductive impact on adherence to schedule. These results suggest
that formalization and trust may complement each other, reinforcing each other’s positive effect on new product quality
and novelty and presenting a positive synergistic effect, while helping to overcome the counterproductive effect of
formalization on adherence to schedule.
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variability in behavior and by ultimately predicting and con-
trolling it (Bonner et al., 2002; Mintzberg, 1979; Tatikonda &
Rosenthal, 2000).

Coordination and control prove to be even more impor-
tant in the context of NPD collaborations. Interorganizational
relationships entail issues of coordination, control, and

Introduction

Formalization' of new product development (NPD) processes
is broadly considered to be the best practice (Cooper et al.,
2004; Kahn et al., 2006), with many studies suggesting that
new product success may, at least in part, depend on the exist-
ence and efficiency of a defined, formal development process
model (Koen et al., 2001; Montoya-Weiss & O’Driscoll,

2000). In this way, it is generally assumed that formalizing
NPD processes improves efficiency by capturing develop-
ment activities in a sequential and/or overlapping manner, by
providing checkpoints for inputs and outputs, by displaying
the steps as being continuous and repeating, and by generat-
ing a timetable (Holahan et al., 2014). Put differently, formali-
zation is a means of coordinating firms’ activities by reducing
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legitimacy, and involve problems of understanding that may
be aggravated by the relatively high levels of ambiguity and
uncertainty that characterize NPD collaborations (Bstieler,
2006; Vlaar et al., 2006). However, formalization may have
a positive impact on enabling innovation implementation by
decreasing ambiguity (Kawakami et al.,, 2012). It also
endows interactions and information exchanges with a
degree of transparency that reduces concerns regarding pos-
sible partner opportunism (Wathne & Heide, 2000), thereby
decreasing uncertainty and risk. Formalization thus reduces
disorder because partners know what they are expected to
do, while it also increases partner coordination and facili-
tates productive exchanges during NPD collaboration
(Massey & Kyriazis, 2007).

Nevertheless, even though formalization provides
teams with some degree of structure and order, these rules
can also inhibit them and stifle new ideas and creativity
(Damanpour, 1991). The development of strong interper-
sonal ties between partners can be inhibited when interac-
tion focuses strictly on efficiency and procedure, since
partners will lack sufficient opportunities to become
attached to or enjoy the group (Brockman et al., 2010). In
other words, formalization may hamper the exploration of
new technological opportunities (Faems et al., 2006), since
such innovations and new products require greater flexi-
bility and less structured NPD processes (Leifer et al.,
2000; Veryzer, 1998). At the same time, formalization con-
sumes valuable time and resources and may result in pro-
cedures that are often (and inevitably) incomplete and not
totally practicable (Dickson et al., 2006; S. G. Walter et al.,
2015). Consequently, the question of whether formaliza-
tion proves either productive or counterproductive for
NPD collaboration outcomes thus remains an open one.

The fact that the debate remains unresolved might be
because many existing studies are qualitative works based
on case studies (Barnes et al., 2006; Brockman et al., 2010;
Faems et al., 2008; Vlaar et al., 2006), which makes any
comparison and extrapolation difficult. Among the quantita-
tive studies that have explored NPD collaboration outcomes,
some, such as Kawakami et al. (2012), Salomo et al. (2008),
or Estrada et al. (2016), have considered NPD collaboration
outcomes only partially (one or another type of outcome),
while others, such as Wallenburg and Schiffler (2014),
Couchman and Fulop (2009), or Massey and Kyriazis
(2007), have considered them jointly (various types of out-
comes all included in a single construct). Consequently,
these studies have failed to consider several outcome dimen-
sions separately and independently, meaning that they are
unable to distinguish whether the effect of formalization dif-
fers depending on the outcome dimension considered. These
effects are expected to differ not just in terms of their signifi-
cance and/or size but even in their sign (positive or nega-
tive). Such is the case of new product novelty, as opposed to
new product quality and adherence to schedule. Therefore,
in this work we conceptualize new product outcomes as a

multidimensional construct (Blindenbach-Driessen et al.,
2010; Griffin & Page, 1996; Hoegl & Wagner, 2005; Menor
et al., 2002), which reflects how the NPD project has been
executed (Blindenbach-Driessen et al., 2010) and captures
the extent to which practical objectives have been achieved
(Hoegl & Wagner, 2005; Tatikonda & Montoya-Weiss,
2001). We focus on the practical aims, namely, those on
which a direct effect of formalization is to be expected,
rather than on the final objectives (such as sales and/or ben-
efits) given that the effect of formalization on these other
outcome dimensions is indirect and may be diluted in the
influence of other direct antecedents. Therefore, the first
objective of this research is to analyze the impact of formali-
zation on NPD collaboration performance, measured
through adherence to planned schedules as well as the qual-
ity and novelty of the new product developed in collabora-
tion. These three operational outcome dimensions have
been chosen following previous studies. Therefore, for the
purpose of this research, the efficiency of product develop-
ment projects refers to adherence to schedule (Blindenbach-
Driessen et al., 2010; Bstieler, 2006; Hoegl & Wagner,
2005; Sarin & Mahajan, 2001), whereas effectiveness refers
to the degree to which expectations regarding product qual-
ity (Blindenbach-Driessen et al., 2010; Hoegl & Wagner,
2005; Knudsen & Mortensen, 2011; Ledwith & O’Dwyer,
2009; Tatikonda & Montoya-Weiss, 2001) and product nov-
elty (Carbonell et al., 2009; Lau et al., 2010; Tatikonda &
Montoya-Weiss, 2001) are met.

In addition, we examine the interaction effects between
formalization of collaboration and trust between partners.
Several authors have proposed trust as a way to compen-
sate for the dysfunctional effects of formalization on NPD
outcomes (S. G. Walter et al., 2015). Formalization and
trust may be complementary, and finding the right combi-
nation between them might help to cut management costs
without restricting exploration (Faems et al., 2006).
Nevertheless, this interaction has also been found to be
counterproductive (Wallenburg & Schéffler, 2014), since
positive returns in collaboration outcomes are seen to fall
when formalization and trust are applied simultaneously
(Bstieler & Hemmert, 2015). Another relevant question is,
therefore, whether such a combined effect significantly
contributes toward NPD collaboration performance. This
question leads to the second goal of our research.

This investigation thus aims to fill the above gaps by
developing a more nuanced comprehension of formaliza-
tion by exploring what role it plays in NPD collaboration
and its interaction with trust between partners, while dis-
tinguishing between several NPD collaboration outcome
dimensions.

This article contributes to previous research in several
ways. First, it aims to shed light on the debate concerning
the beneficial or detrimental effect of formalization on
NPD results by exploring the specific effect of formaliza-
tion on three different dimensions of NPD collaboration
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outcomes. Second, with regard to the interaction of for-
malization and trust, we advance in the discussion sur-
rounding their potential substitution or complementarity.
By exploring all of these effects, we contribute to the
debate surrounding how to manage NPD collaboration in
order to achieve improved performance, given that the
failure rates of NPD collaboration projects remain high
(Schleimer & Faems, 2016).

Findings indicate that formalization directly boosts the
quality and novelty of the new product developed in col-
laboration, although not adherence to schedule. In addi-
tion, trust reinforces the productive effect of formalization
on new product quality and novelty, and makes the impact
of formalization on adherence to schedule positive.
However, when trust is absent, we find a null impact of
formalization on new product quality and a counterpro-
ductive impact on adherence to schedule. These results
suggest that formalization and trust may be complements,
reinforcing each other’s positive effect on new product
quality and novelty and evidencing a positive synergistic
effect, while helping to overcome the counterproductive
effect of formalization on adherence to schedule.

The following section introduces the hypotheses of the
proposed model, after which the research methodology is
presented. In the fourth section, the analysis and results are
described and discussed. Finally, the findings and major
implications are summarized.

Conceptual framework and
hypotheses development

NPD collaboration processes are characterized by the need
to share resources such as technical skills and R&D capa-
bilities (Duso et al., 2010). This feature of collaboration in
innovation hinders coordination among partners, since
such resources are based on knowledge that proves com-
plex to manage because it is couched in the firm’s special-
ized technical language (Hoetker & Mellewigt, 2009;
Sampson, 2004). These collaborations, which are largely
based on intangible assets, entail difficulties in terms of
establishing comprehensive contracts, rules, and proce-
dures that can cover each and every eventuality involved
in the collaboration (Duso et al., 2010; Martinez-Noya &
Narula, 2018). In other words, a priori, it proves difficult to
determine which resources or assets must be shared and to
what degree (Hoetker & Mellewigt, 2009).

As a result, the context is one in which management
control proves vital, since NPD collaboration sparks major
moral hazard concerns (Sampson, 2004). For instance, in
the literature on NPD alliances, one aspect deemed key for
management is to limit any possible opportunistic behav-
ior that might be triggered by so-called appropriability
hazards (Oxley, 1997). These hazards refer to the risk of
suffering the consequences of inappropriate use of the
knowledge and assets invested in the collaborations, or

incorrect distribution of collaboration rents (Garcia-Canal
et al., 2008; Sampson, 2004).

One possible solution for controlling appropriability
hazards involves formalization. Prior research has shown
formalization to be an effective mechanism to mitigate
opportunism and coordination costs in NPD collaboration
contexts (Faems et al., 2006; S. G. Walter et al., 2015).
However, formalization increases perceptions of social
distance and signals distrust (Ghoshal & Moran, 1996),
and can also create mechanistic management practices,
thereby allowing little room for adaptation (Blatt, 2009; S.
G. Walter et al., 2015) and creativity. Researchers adhering
to “traditional” views of formalization generally strive to
determine a single best control solution, polarizing costs
and benefits, or functions and dysfunctions of each mecha-
nism, in an effort to make the right choice or decision
(Peng & Nisbett, 1999; Vlaar et al., 2007). However, one
should recognize the tensions accruing from the simulta-
neous existence of formalization’s functions and dysfunc-
tions (Vlaar et al., 2007). Therefore, the question of
whether formalization may deter opportunism and may
contribute to the outcomes of NPD collaborations in NPD
alliances remains topical (S. G. Walter et al., 2015).

Trust also represents a mechanism that addresses issues
concerning safeguarding and coordination (Faems et al.,
2008). Many authors see trust as an alternative to formali-
zation for complex relationships, since the presence of
trust reduces the importance of rules and procedures
(Dyer & Singh, 1998; Gulati, 1995). Indeed, there is an
ongoing debate as to whether formalization and trust
might complement (Faems et al., 2008; Lui & Ngo, 2004;
Mellewigt et al., 2007; Poppo & Zenger, 2002; Ryall &
Sampson, 2009) or impair each another (Bstieler et al.,
2015; Ghoshal & Moran, 1996), a debate to which we
would like to contribute. In this work, we focus on the
combined effect of both, formalization and trust, on NPD
collaboration outcomes.

Direct impact of formalization on NPD
collaboration outcomes

Certain authors question the safeguarding efficacy of for-
malization (Provan & Skinner, 1989; Vlaar et al., 2007),
given that it takes up valuable time and resources and may
result in agreements and procedures that are often (and
inevitably) incomplete and not totally practicable (Dickson
etal., 2006; S. G. Walter et al., 2015). However, formaliza-
tion also simplifies the application of procedures (Adler &
Borys, 1996; Kawakami et al., 2012). Formalized routines
may increase information flows to strategic decision mak-
ers and thus speed up strategic decisions (Baum & Wally,
2003; Kawakami et al., 2012). Formalization also helps
organizations to retain their memory and skills for applica-
tion in future activities (Adler & Borys, 1996) and encour-
ages them to establish clear objectives that fit in with
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organizational goals (Kawakami et al., 2012; Michaels &
Dubinsky, 1996; Michaels et al., 1988). Without the bene-
fit of clearly defined objectives and a well-structured pro-
cess, projects can become too wide-ranging and unwieldy,
yielding results that are not what the participants either
intended or expected (Barnes et al., 2002). Without for-
malization it would be very difficult to establish a common
schedule and to stick to it. Moreover, in the absence of a
well-structured process and clear goals, collaborative pro-
jects may be subject to a great deal of misinterpretation
and unrealistic expectations (Barnes et al., 2002; Littler
et al., 1995), distancing collaborating partners from the
agreed schedule.
Based on the preceding arguments, we propose that

Hla. Formalization of NPD collaboration has a positive
impact on adherence to schedule.

Since joint knowledge development and sharing are key to
the collaborative development of new products (Lee, 2011)
and because all knowledge involves an implicit dimension,
sharing it causes a bottleneck. The movement of implicit
knowledge across organizations demands “close and intense
interaction between individual members of the concerned
organizations” (Kale et al., 2000). Nevertheless, in an interor-
ganizational collaboration context, the sharing and joint
development of such knowledge does not occur spontane-
ously. Indeed, quite the opposite: it may require pre-planned
contacts between partners. Formalization creates procedures,
such as communication activities, which are completed at key
points in the NPD process, which in turn means that valuable
information which may have been overlooked in an informal,
less structured process is now included (Noordhoff et al.,
2011). Formalization thus means that information is more
structured and refined when shared, rather than being con-
veyed in bits and pieces over time, which in turn affects the
quality of the new product developed in collaboration.
Furthermore, by prioritizing actions, formalization helps min-
imize insignificant and unplanned information exchanges that
might also fuel a sense of redundancy (Deshpandé & Zaltman,
1982; Maltz & Kohli, 1996). Minor redundancy will very
likely offer valuable information (Rindfleisch & Moorman,
2001), which ultimately also has a positive effect on new
product performance and quality. Therefore, formalization
appears to be a key factor in improving interfirm learning out-
comes (Janowicz-Panjaitan & Noorderhaven, 2008;
Thompson, 2005) and is crucial to the collaborative develop-
ment of high-quality new products.

Consequently, we consider that

H1b. Formalization of NPD collaboration has a positive
impact on new product quality.

Despite the previously described benefits to derive
from formalization, formalizing NPD processes also
entails several drawbacks that should be taken into account.

Formalization is expected to inhibit the flexibility required
to handle complex and uncertain tasks (Mintzberg, 1994;
Nooteboom, 1999; Poskela & Martinsuo, 2009).
Formalization might even have a negative impact when
seeking novel information at the predevelopment stage of
the NPD process (Kawakami et al., 2012). Placing the
emphasis on formal roles and work conditions might also
discourage personnel from thinking outside the box, thus
making creativity highly unlikely (Faems et al., 2006).
Several scholars point out that organizations involved in
creating radical innovations prefer an informal and only
mildly structured process since such innovative activity
demands greater flexibility and less structuring (Leifer
etal., 2000; Song & Montoya-Weiss, 1998; Veryzer, 1998).
Formalization has also been argued to entail the danger of
restricting performance objectives to accomplishing
merely the lowest standards and thus limiting the scope for
initiative beyond what is specified in agreements (Vlaar
et al., 2007), which in turns seems to stifle the novelty of
the newly developed product. As a result, too much red
tape in innovation processes might prove dysfunctional, as
it results in fossilized behavior that may ultimately lead to
shying away from creative ideas (Massey & Kyriazis,
2007; Mintzberg, 1979).

Based on all of the previous statements, we therefore
propose that

Hlc. Formalization of NPD collaboration has a nega-
tive impact on new product novelty.

Moderation effect of trust on the relationship
between formalization and NPD collaboration
outcomes

Defined as a psychological state comprising the intention
to accept vulnerability based on positive expectations of
another’s behavior intentions (Rousseau et al., 1998), trust
represents a governance mechanism that also addresses
issues concerning safeguarding and coordination (Faems
et al., 2008). Following authors such as S. G. Walter et al.
(2015) and Faems et al. (2006), we consider that formali-
zation and trust may complement each other and that find-
ing the right combination between them might help to deal
with opportunistic behavior and reduce management costs
without restricting exploration and collaboration success.
This is because trust seems to buffer the dysfunctional
effects of excessive behavior formalization and monitor-
ing (Heide et al.,, 2007) while reinforcing the positive
effects. Consequently, we propose a series of hypotheses
related to the interaction effect of formalization and trust
on the different NPD collaboration outcomes considered
in this article.

Many authors see trust as an alternative to formaliza-
tion for complex relationships, since the presence of trust
reduces the importance of rules and procedures (Dyer &
Singh, 1998; Gulati, 1995). In other words, some previous
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studies posit trust as a substitute for formalization.
However, trust is not a behavior or a choice, but an under-
lying psychological condition that can either trigger or
result from such actions (Rousseau et al., 1998). Trust is a
condition which determines how rules and procedures are
applied (Faems et al., 2008). Therefore, when unexpected
technological problems emerge in an NPD collaboration,
the absence of trust may lead to a rigid application of the
rules and procedures stated by the collaborators, since the
partners may start to question each other’s good intentions,
which might fuel their concerns regarding possible oppor-
tunistic behavior. Consequently, collaborating partners
will not be willing to adjust milestones and target dates.
This increases pressure by emphasizing existing formally
agreed milestones, which in turn proves detrimental to
adherence to schedules. However, when trust is present,
collaborators are more willing to apply a flexible approach
toward applying deadlines and rules (Faems et al., 2008),
which allows for formal mechanisms, without suffering
from the possible work overload that might stem from for-
mal procedures (Moenaert et al., 1994). Trust helps top
management in their trade-off problem of control versus
greater adaptability (Massey & Kyriazis, 2007).

In addition, relying on trust affords the possibility of
management task conflict without risking heightened rela-
tionship conflict. This becomes vital to the adaptive limits
of formalization by fostering continuance and bilateralism
when change and conflict arise (Faems et al., 2006), and
therefore saves time and other resources in conflict
resolution.

Based on the previous statements, we propose that

H2a. The higher the level of trust between partners, the
stronger the positive effect of formalization on adher-
ence to schedule.

With regard to interorganizational learning, formal
routes for exchanging knowledge coexist with informal
routes through which a crucial and valuable part of the
information is also transferred (Schrader, 1991). Trust, the
means through which informal cooperation is facilitated
and social interaction is encouraged (Massey & Kyriazis,
2007), represents the informal routes that enrich the formal
knowledge exchange process. In fact, mistrust among part-
ners negatively affects the flow of information between
partners, and in some cases, even detracts from the main
focus of the project—the technological issues. As a result,
during formal knowledge interchanges, partners who
enjoy enormous trust seek to exchange further opportuni-
ties in order to know peer professional needs, and so
engage in more prolific exchanges (Cabeza-Pullés et al.,
2018; McAllister, 1995). Consequently, trust has been
identified as a crucial issue influencing collaboration suc-
cess (Barnes et al., 2002), since it ensures that the knowl-
edge and information exchanged through the formal
interorganizational learning process become even more

valuable and relevant to the collaborative development of
high-quality and competitive new products.
Consequently, we propose that

H2b. The higher the level of trust between partners, the
stronger the positive effect of formalization on new
product quality.

As previously stated, one important dysfunction of for-
malization concerns the fact that wide-ranging formaliza-
tion may damage new product novelty because it inhibits
flexibility (Poskela & Martinsuo, 2009) and discourages
creativity (Faems et al., 2006). Several scholars point out
that organizations involved in creating radical innovations
prefer an informal and only mildly structured process,
since such innovative activity demands greater flexibility
and less structuring (Leifer et al., 2000; Song & Montoya-
Weiss, 1998; Veryzer, 1998). Nevertheless, trust helps to
go beyond formalization by building a cooperative interor-
ganizational learning environment. Trust increases organi-
zational citizenship behavior by offering others support
that is outside the normal work role, which is not directly
remunerated, but which benefits organizational function-
ing and creativity (Massey & Kyriazis, 2007). It also
strengthens interorganizational interests by sparking
mutual cooperation (Mohr & Spekman, 1994) and by sign-
aling commitment to a lasting association (Gundlach et al.,
1995). Therefore, trust creates the perfect environment in
which formalization can enable collaborating parties to
engage in sensemaking, helping them to create common
ground and achieve mutual understanding (Blomgqvist
et al., 2005; Vlaar et al., 2006). That is, trust helps formali-
zation to overcome its dysfunctions and to encourage
interorganizational learning.

In addition, the literature emphasizes the positive
effects of cross-functional integration on NPD perfor-
mance since it enables information and resource sharing
among functional departments, while stimulating creativ-
ity and the creation of valuable new knowledge derived
from interacting with and confronting different perspec-
tives (Brettel et al., 2011; De Luca & Atuahene-Gima,
2007). The logic underlying cross-functional collaboration
between the different departments of a company could be
extrapolated to interorganizational collaboration. In both
contexts, trust becomes central since executives are bound-
ary spanners who need to cultivate cross-cutting ties both
within and between organizations (McAllister, 1995).
Trust between partners can help them to build such ties by
improving cross-functional and interorganizational assis-
tance in decision-making processes, which in turn is
related to the novelty of the new product developed. Trust
thus helps to offset the negative counterproductive effects
of formalization on new product novelty.

One other way to mitigate the increased level of risk
without limiting exploration is by developing trust between
partners (Faems et al., 2006). Consequently, we believe
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that trust can offset or make up for this counterproductive
effect of formalization and we consider that

H2c. The higher the level of trust between partners, the
weaker the negative effect of formalization on new
product novelty (Figure 1).

Methodology

Sample and data collection

In order to test our research hypotheses, a web-based and
cross-sectional survey method was used to collect data.
The database included 2,679 Spanish innovative firms
spanning a broad spectrum of industries (Table 1). This
database was compiled with the addresses of 2,243 firms
from the Kompas directory and 436 firms used in previous
studies carried out by the research team. Senior executives
in charge of NPD were contacted and requested by e-mail
to participate in our study. Data were collected for the
period November 2010 to January 2011.

After the first mailing, and two subsequent waves of
reminders, 207 complete questionnaires were returned. The
response rate was therefore 7.72%. Although one may
assume that all the firms in the initial sample population are
involved in innovation, this does not mean they collaborate
with another firm.? Therefore, the response rate is, most
certainly, underestimated. It is worth highlighting, how-
ever, that the sample size is notably high in statistical terms.

The sectorial distribution of the sample is shown in
Table 1. The significant differences between the sectorial
distribution of the population and the final sample should be
noted. In particular, sample percentages are smaller than
population percentages for NAICS 31 and 33 and are larger
than the population for NAICS 32 and 54. This might be due
to the different NPD collaboration rate of the sectors. In this
way, the NPD collaboration rate of the NAICS 54 sector
(44%) is much larger than the rest (between 23% and 24%)),
which in turn leads to oversizing it. NAICS 32 includes chem-
ical and pharmaceutical companies that often stand out due to

defined collaboration for NPD as a close interorganiza-
tional exchange relationship between two or more parties
involved in conceiving, testing, producing, or marketing
a new product (Bsticler, 2006; Bsticler & Hemmert,
2015). Recipients of the questionnaire were asked to
select a new product created jointly with another organi-
zation in the last 3 years and in the development of which
they had been involved in terms of effort, time, and
resources invested. On a 7-point scale, the mean level of
involvement was stated as being 5.61. In the question-
naire, recipients were also given guidance regarding
which partner in the collaboration they should consider
when answering: the one who had also been most
involved in terms of effort, time, and resources. In the
available sample of projects, the partners with whom
they cooperated were distributed as follows: 20.8% with
suppliers, 21.3% with customers, 43% with research
institutions (universities and technological centers), and
15% with other partners. The mean respondent firm had
381.1 employees, €163.6-million annual revenue, and
8.87 innovation projects in progress, 44.6% of which
were carried out in collaboration with other companies
(Table 2). This implies that the sample firms are indeed
likely to develop new products in collaboration with

NPD outcomes

Adherence to
schedule

3

Formalization
of NPD

collaboration

| Hic 7y » NP novelty

H2a H2b  H2e
| [ 7 Y

> NP quality

Trust between | ...
partners

Innovative effort
Absorptive capacity
Network capability
Collaboration experience
Firm size

. . . Type of indu
their high NPD rate. Companies involved in NPD collabora- Ti,'ii of pr;rtlsltel;‘y
tion from this sector are therefore more likely to be found.
The unit of analysis was the collaborative NPD pro-
ject. In the letter presenting the study to the firms, we Figure |. Theoretical framework.
Table 1. Population and sample distribution by industry.
NAICS codes Industrial sector Population Sample
(% of total) (% of total)
31 Food, beverages, and textile manufacturing 14.97 3.86
32 Chemical and plastics product manufacturing 16.01 28.50
33 Computer, electronic, electrical, and transportation equipment manufacturing 59.01 43.48
54 Professional, scientific, and technical services 10.00 24.15
Total 100.00 100.00

NAICS: North American Industry Classification System.
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Table 2. Sample characteristics.

Number of employees Sales volume

Number of projects in Percentage of projects in

(€, in million) progress collaboration
<50 36.7% <I0 44.4% <3 23.7% <10% 21.3%
50-249 36.2% 10-50 30.4% 3-5 42.0% 10%-25% 14.5%
=250 24.6% >50 21.3% 6-10 16.9% 26%—-50% 26.6%
No response 0.5% No response 3.9% I11-25 13.5% 51%-75% 5.8%
>25 3.4% >75% 26.6%
No response 0.5% No response 0.5%
M 381.1 M 163.3 M 8.87 M 44.6%
Market served Geographical scope
Consumer 27.5% Regional 58.5%
Industrial 72.5% National 27.1%
International 14.5%

other companies and institutions and gives an idea of
sample strength vis-a-vis explaining the relationships
posited in this research. Additional information about the
sample characteristics can be found in Table 2.

Armstrong and Overton’s (1977) procedure was used to
examine nonresponse bias. No significant differences were
observed between early and late respondents in the con-
structs of this research. Moreover, since the sample
included different industries, tests for inter- and between-
group differences in the main constructs of the research
were carried out. Analysis of variance (ANOVA) and post
hoc Tukey multi-comparison tests revealed no significant
differences for the constructs. Similarly, differences were
tested for type of market served by the new products (i.c.,
consumer vs. industrial) variable. Nonsignificant differ-
ences were found.

The measurement items of our variables are based on
previous literature. Nevertheless, they were refined after a
pretest with several managers. Formalization was measured
with five items adapted from Joshi (2009), and trust with
five items based on Bstieler (2006). Adherence to schedule
was operationalized by a three-item scale, new product nov-
elty with a three-item scale, and new product quality with a
four-item scale adapted from Tatikonda and Montoya-Weiss
(2001), Blindenbach-Driessen et al. (2010), Lau et al.
(2010), and Ledwith and O’Dwyer (2009).

In the study, we controlled for the possible effect of sev-
eral variables which the literature feels might affect the
dependent variables included in the model. First, we con-
sider that innovative effort, in other words the quantity of
resources a firm dedicates to R&D over a given period of
time (M. Nieto & Quevedo, 2005), might influence new
product performance. As the second variable, we include a
company’s absorptive capacity, defined as the ability to rec-
ognize the value of, assimilate, and apply information from
external sources for business purposes (W. M. Cohen &
Levinthal, 1990). This variable is linked to different explo-
ration and exploitation innovations (Bierly et al., 2009) and
may be closely related to operational outcomes such as

adherence to schedule, new product novelty, and quality.
Third, the networking capability variable is included, since
firms need to develop and utilize their interorganizational
relationships (Tortoriello & Krackhardt, 2010; A. Walter
etal., 20006) in order to take advantage of partnership knowl-
edge. Fourth, collaboration experience is also taken into
account, since it proves fertile ground for collaborations and
allows a firm to move quickly in identifying new projects
and in funneling them inside the organization (Powell et al.,
1996). Firms with greater collaboration experience have
more ties, and the ties they have provide more central con-
nectedness, which in turn helps them to better locate them-
selves in information-rich positions (Powell et al., 1996).
Innovative effort was measured by the number of employ-
ees working in R&D (M. Nieto & Quevedo, 2005). The
absorptive capacity measure included the components pro-
posed by Zahra and George (2002), and network capability
was adapted from A. Walter et al. (2006). Collaboration
experience was measured through the percentage of NPD
projects developed in collaboration. Table 3 offers the spe-
cific item measurement and the main descriptive statistics.
In addition, in the model we included variables such as
firm size, type of partner, and type of industry in order to
control sample heterogeneity. In particular, we added three
dummy variables related to the industrial sector (“food,
beverage, and textile”; “chemical and plastic”’; and “pro-
fessional service”) as well as a further three dummy vari-
ables related to the partners with whom the firm had
developed the product (“customers,” “suppliers,” and
“other firms”). Projects in the computer, electronic, and
transportation equipment manufacturing industry and
which had been developed with a research institution as a
partner served as our reference groups for the estimation.

Unidimensionality, reliability, and validity

Scale validation was carried out using widely employed
techniques (Bagozzi & Yi, 1988). Composite reliability
(CR) and average variance extracted (AVE) statistics
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Table 3. Construct definition and measures.

Construct name Construct measurement M (SD) Factor loadings
Formalization? In our relationship with this collaborator, . . .
(0=.90, CR=.90, We both adopted formal communication channels (i.e., channels were 4.75 (1.77) 0.689
AVE=.65) regularized and structured as opposed to casual and informal).
We both wrote down the terms of our relationship in detail. 5.05 (1.81) 0.782
We both developed a set schedule of times at which they communicate 5.42 (1.54) 0.823
with our firm over the course of a particular transaction.
We both explicitly verbalized and discussed the terms of our relationship. 5.43 (1.45) 0.838
We both conveyed to our firm in detail the expectations from the 5.30 (1.54) 0.882
relationship.
Trust® The collaborator’s representatives were frank when dealing with us. 5.48 (1.44) 0.807
(0=.94, CR=.93, In this partnership, promises made by the collaborator were reliable. 531 (1.41) 0.746
AVE=.73) The collaborator’s representatives did not make unwarranted claims. 5.57 (1.40) 0.841
If problems (such as delays) arose, the collaborator’s representatives 5.54 (1.34) 0.961
were honest about the problems.
We felt the collaborator’s representatives were on our side. 5.59 (1.39) 0.902
Adherence to The new product was developed in a shorter time than expected. 3.24 (1.48) 0.870
schedule? The new product was developed quickly. 3.40 (1.56) 0.932
(=84, CR=.90, The new product was launched on time. 3.89 (1.66) 0.806
AVE=.75)
NP quality® The new product provides our firm with a competitive advantage. 5.43 (1.41) 0.712
(0=.90, CR=.90, The new product meets all the expected functionalities. 5.49 (1.40) 0.889
AVE=.69) The new product satisfies the clients’ needs. 5.33 (1.42) 0.902
The new product is of excellent (technical) quality. 5.35 (1.35) 0.770
NP novelty? The new product offers a radical improvement on existing products. 5.14 (1.45) 0.858
(0=.87, CR=.93,  The new product is highly innovative compared to the sector average. 5.26 (1.49) 0.909
AVE =.80) The new product is based on a radical technological change. 4.60 (1.71) 0.906
Innovative effort ~ Number of employees working in R&D. 23.78 (61.51) 1.000
(na.)
Absorptive We acquire externally generated knowledge about innovation. 5.66 (1.26) 0.849
capacity” We assimilate the information obtained from external sources. 5.66 (1.15) 0.975
(=89, CR=.91,  We transform and exploit the acquired and assimilated knowledge in 5.55 (1.19) 0.775
AVE=.78) our innovation process.
Network We invest enough time and effort in our relationships. 4.48 (1.42) 0.701
capability? We allocate the resources needed. 4.35 (1.40) 0.682
(=89, CR=.90, we regularly discuss with our partners how we can support each other 4.99 (1.37) 0.712
AVE=.52) in our success.
We know our partners well. 5.07 (1.26) 0.692
We have the ability to build good personal relationships. 5.66 (1.13) 0.769
We solve problems constructively with our partners. 551 (I.11) 0.793
We can put ourselves in our partner’s position and deal flexibly with them. 5.52 (1.15) 0.680
We hold regular meetings.® 5.10 (1.31) —
Information is often exchanged spontaneously. 4.99 (1.33) 0.709
Employees develop informal contacts with each other. 4.97 (1.47) —
Collaboration % of projects developed in collaboration 44.6 (35.55) 1.000
experience
Firm size Number of employees 382.80 (1,070.32) 1.000

o Cronbach’s alpha; CR: composite reliability; AVE: average variance extracted; NP: new product; n.a.: not applicable.
*Seven-point Likert-type scales (| =strongly disagree to 7 =strongly agree).
bltems deleted of the analysis by their low factorial loading (0.511 and 0.472, respectively).

were used to determine the reliability and convergent
validity of the variables. The CR of our measures was
over .70. After deleting two items of the network
capabilities scale because of their low factor loadings
(<0.600), all AVE was near to or above the recommended

Table 3).

.50 level (Bagozzi et al., 1991). Standardized item load-
ings and alpha coefficients also exceeded the recom-
mended level. Overall, these statistics evidence the sound
psychometric properties of our measurement scales (see
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Table 4. Zero-order correlations and discriminant validity.

| 2 3 4 5 6 7 8 9 10 I
|. Formalization .8l
2. Trust 45 .85
3. Adherence to schedule 13 23 .87
4. NP novelty 40 28 .09 .89
5. NP quality .35 Al 29 43 .83
6. Innovative effort 15 10 .07 10 .05 n.a.
7. Absorptive capacity .38 .14 .08 34 27 .08 .88
8. Network capability .55 29 I 35 26 .07 59 .72
9. Number of employees .18 .07 A0 12 .57 07 .04 n.a.
10. Collaboration experience 26 A9 .07 A8 .19 .04 24 30 .09 n.a.
I'l. Type of distribution (marker variable) .0l -08 .02 -1 .09 14 -0l .10 .18 -07 na.

NP: new product; n.a.: not applicable; AVE: average variance extracted.
Bold numbers on the diagonal show the square root of AVE.

Finally, discriminant validity was evaluated by using
Fornell and Larcker’s (1981) procedure. This procedure is
satisfied when the square of the AVE for each construct is
greater than the correlation between the constructs. The
square of the AVE ranged from .71 to .91, while the cor-
relation between variables reached a maximum of .58 (see
Table 4).

Common method bias

Common method variance, or variance attributable to sys-
tematic measurement error rather than research constructs,
may emerge in studies based on a single informant. The
bias caused by common method variance is referred to as
common method bias (CMB). In order to ascertain
whether this bias is a critical problem in our data, several
a priori approaches were used. For example, we allow
anonymous answers to the questionnaire and we distance
the measurement of the dependent from the independent
variables (Podsakoff et al., 2003). In addition, we applied
two post hoc techniques to determine the importance of
CMB: a Lindell and Whitney (2001) marker variable and
the full collinearity test proposed by Kock (2015).
Following Lindell and Whitney’s (2001) recommendation
regarding selecting a theoretically unrelated variable with
the variables of the research, the extent to which product
distribution was either direct or indirect was chosen as the
marker variable. Bivariate correlations among the marker
and the other variables, as well as the adjusted correla-
tions using the lowest positive correlation (»=.01) as a
proxy of method variance, indicate there are no signifi-
cant CMB problems. In addition, the marker variable was
included in the estimation, and the results of the hypoth-
eses testing do not change. Second, we applied the full
collinearity assessment approach (Kock, 2015) to evalu-
ate CMB when PLS-SEM (partial least squares structural
equation modeling) is used. Through this procedure, vari-
ance inflation factors (VIFs) are generated for all the

latent variables in a model. A VIF of over 3.3 is proposed
as an indication that a model may be contaminated by
CMB. If all VIFs resulting from a full collinearity test are
equal to or below 3.3, the model can be considered free
from CMB. The highest VIF in our model is 1.478: that is,
our model does not include a latent variable with any VIF
above 3.3. An overall review of our findings indicates that
CMYV is not a serious concern in our study.

Analysis and results

The research model was empirically analyzed using the
PLS approach to SEM. PLS offers an alternative to covar-
iance-based SEM and is particularly well suited for cir-
cumstances where data are not normally distributed, since
it provides extremely robust model estimations (Reinartz
et al., 2009; Ringle et al., 2012). A bootstrap test (1,000
subsamples) was used to generate the standard error and
t values of the parameters. In order to compare our research
model, we introduced sequentially different variables.
First, we included the block of the control variables and
the main effects of formalization and trust (Model 1). We
then included the interaction terms between formalization
and trust in adherence to schedule (Model 2), NP quality
(Model 3), and NP novelty (Model 4). We chose to incor-
porate the moderating effects into separate models so as to
control for the increase in Type I error that occurs when
correlated moderator effects are investigated (J. Cohen
et al., 2013; Frazier et al., 2004).

The standardized parameter estimates and the R? of the
dependent variables obtained in our analysis are shown in
Table 5. According to Model 1, the impact of formalization
on adherence to schedule is not significant; that is, Hla is
rejected. The standardized parameters of formalization on
new product quality and on new product novelty are both
positive and significant (f=.15, p<<.05, and B=.22,
p<<.01, respectively), thus confirming H1b. As regard
Hlc, the sign is the opposite to the one hypothesized.
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Table 5. Standardized parameter estimates.

Model | Model 2 Model 3 Model 4
Control relationships
Innovative effort — NP novelty 0.04 0.04 0.03 0.03
Innovative effort — NP quality -0.09 —-0.09 -0.09 -0.09
Innovative effort — Adherence to schedule —0.18%* —0.19%* —0.18%* —0.18%*
Absorptive capacity — NP novelty 0.19* 0.19% 0.19* 0.18*
Absorptive capacity — NP quality 0.20%* 0.2 1%* 0.20%* 0.21%*
Absorptive capacity — Adherence to schedule 0.04 0.02 0.04 0.04
Network capability — NP novelty 0.07 0.07 0.07 0.04
Network capability — NP quality —0.07 —0.07 —0.10 —0.07
Network capability — Adherence to schedule 0.04 0.01 0.04 0.04
Firm size — NP novelty 0.01 0.01 0.01 0.01
Firm size — NP quality 0.10% 0.10% 0.10% 0.10*
Firm size — Adherence to schedule 0.17% 0.17* 0.17% 0.17*
Collaborative experience — NP novelty 0.04 0.04 0.05 0.05
Collaborative experience — NP quality 0.08 0.08 0.09 0.08
Collaborative experience — Adherence to schedule 0.00 0.00 0.00 0.00
Food, beverage, and textile — NP novelty 0.03 0.03 0.04 0.04
Food, beverage, and textile — NP quality —0.15 —0.15 -0.14 —0.15
Food, beverage, and textile — Adherence to schedule 0.10 0.11 0.10 0.10
Chemical and plastic — NP novelty -0.06 —0.06 -0.06 —0.06
Chemical and plastic — NP quality 0.04 0.04 0.03 0.04
Chemical and plastic — Adherence to schedule 0.18%* 0.17%* 0.18%* 0.18%*
Professional service — NP novelty 0.02 0.02 0.02 0.03
Professional service — NP quality —-0.04 —0.04 —-0.03 —-0.02
Professional service — Adherence to schedule 0.13 0.14 0.13 0.13
Customer as partner — NP novelty 0.03 0.03 0.03 0.02
Customer as partner — NP quality 0.20%* 0.20%* 0.19%* 0.20%*
Customer as partner — Adherence to schedule 0.03 0.02 0.03 0.03
Supplier as partner — NP novelty 0.07 0.07 0.07 0.08
Supplier as partner — NP quality 0.14%* 0.14%* 0.14%* 0.14%*
Supplier as partner — Adherence to schedule 0.14* 0.15% 0.14* 0.14*
Other partner — NP novelty 0.04 0.04 0.03 0.03
Other partner — NP quality —0.08 —0.08 —0.08 —0.08
Other partner — Adherence to schedule 0.03 0.03 0.03 0.03
Main relationships
Formalization — Adherence to schedule 0.00 (Hla) 0.02 0.00 0.00
Formalization — NP quality 0.16* (HIb) 0.16* 0.17* 0.16*
Formalization — NP novelty 0.23% (Hlc) 0.23%* 0.23%* 0.24%*
Trust — Adherence to schedule 0.2 1%* 0.26** 0.2 1%* 0.2 1**
Trust — NP quality 0.28%* 0.28%* 0.33%* 0.28**
Trust — NP novelty 0.13 0.13 0.13 0.19*
Formalization X Trust — Adherence to schedule 0.13* (H2a)
Formalization X Trust — NP quality 0.12* (H2b)
Formalization X Trust — NP novelty 0.12* (H2c)
R? of adherence to schedule 12 14 12 12
R? of NP quality 31 31 .33 31
R? of NP novelty .23 23 .23 .25

NP: new product.

The “computer, electronic, electrical, and transportation equipment manufacturing” industry serves as the reference group for the type of industry
and the “research institutions” is the reference group for the type of partner.

*p <.05; *p<.0l.

Models 2, 3, and 4 show that H2a, H2b, and H2c are con-  adherence to schedule (B=.13, p <.05), formalization and

firmed, respectively. In other words, trust positively mod-  pew product quality (B=.12, p < .05), as well as formaliza-
erates the relationship between formalization and  tjon and new product novelty (B=.12, p <.05).
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Moderating effect of trust on the relationship between formalization and
adherence to schedule

Adherence to schedule
|

02
-0.11
03

4.1 410 .09 08 07 08 05 04 03 02 0,1 00 01 02 03 04 05 08 07 08 09 10 1,
Formalization

o= Tiusten-1 SD — Tiustde mecia ®-Musten + 1 5D

Moderating effect of trust on the relationship between formalization and
NP quality

07

081 s i

05 P ad i 0.29

.®
04 e *
03 o -
&

£ 02 .’
5 01 .® . i - ;
zo o 0.17
T L

01

021

031

0.05
04| - m—
A1 10 09 08 07 08 05 04 03 02 01 00 01 02 03 04 05 08 07 08 09 10 1.4
Formalization
[ ™= Trusten-1 SD — Trust de media ™ ™usten + 1 50|

Moderating effect of trust on the relationship between formalization and

NP novelty
081
A Y
.
05 o**
A 2
*
04 * 0.36
o*
03 “
.
*

202 ®
2 * e’
o
< 011 o* 0.24
o PR &
z .

00 “‘

40 .10 09 08 07 08 05 04 03 02 01 00 01 02 03 04 05 08 07 08 09 10 1,
Formalization

I =rysten-1SD — Trust de media ™-®usten + 1 SDI

Figure 2. Graphical representation of moderating effects.

In order to help interpret the interactions, we calculated
the relationship between formalization and the three
dimensions of the product outcomes at one standard devia-
tion below and one standard deviation above trust. As a
rule of thumb and by way of an approximation (Hair et al.,
2017), the slope of the high level of trust is the simple

effect (i.e., 0.02 for adherence to schedule) plus the inter-
action effect (0.13), that is 0.15, while the slope of the low
level of trust is the simple effect (0.02) minus the interac-
tion effects (—0.13), that is —0.11. Similar approximations
are performed for the other moderated effects (Figure 2).

Discussion

This study provides deeper insights into what role formali-
zation plays in NPD collaborations. To answer the ques-
tion of whether formalization may encourage or impede
NPD collaboration outcomes, we first studied the direct
impact of formalization on new product performance in
terms of adherence to schedules as well as the quality and
novelty of the new product developed in collaboration.
Second, we looked at the interaction effects between for-
malization and trust in order to empirically contribute to
the long-running debate on whether formalization and
trust complement each other (Faems et al., 2008), replace
each other (Dyer & Singh, 1998; Granovetter, 1985;
Gulati, 1995; Carson et al., 2006), or impair each other
(Bstieler et al., 2015; Ghoshal & Moran, 1996).

With regard to the direct impact of formalization on
NPD collaboration outcomes, our results confirm that
extensive formalization improves the quality of the new
product developed in collaboration. This supports our argu-
ments that formalization helps parties to achieve mutual
understanding (Blomqvist et al., 2005; Vlaar et al., 2000),
bringing a level of transparency to interactions and infor-
mation exchanges (Wathne & Heide, 2000) that increases
coordination and facilitates cooperation and productive
exchanges during NPD collaboration (Massey & Kyriazis,
2007; Sivadas & Dwyer, 2000). Furthermore, formalization
encourages interorganizational learning and the transfer of
tacit knowledge (Janowicz-Panjaitan & Noorderhaven,
2008; Poskela & Martinsuo, 2009), which is the foundation
for developing new high-quality products.

However, formalization is seen to have no significant
direct impact on adherence to schedule. Even though hav-
ing a well-structured process and clearly defined objectives
should make partners more focused on the project and on
successfully completing it, this expected positive influence
on adherence to schedule seems to be counteracted by the
substantial resources and time that extensive formalization
demands (Dickson et al., 2006; S. G. Walter et al., 2015).

Contrary to what we expected according to previous
authors who have stated the negative impact of formaliza-
tion on the degree of new product novelty because of its
negative influence on creativity and flexibility (Leifer
et al., 2000; Mintzberg, 1994; Nooteboom, 1999; Poskela
& Martinsuo, 2009; Veryzer, 1998), we empirically find a
positive and significant impact. These surprising results
are in line with the findings of Holahan et al. (2014) who
maintain that radical projects are often the result of more
formal development processes. These authors considered
that handling complex and uncertain NPD projects in a
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more structured and less flexible manner might be a means
of mitigating the project’s increased level of risk (Holahan
etal., 2014). Another possible explanation could be related
to the fact that formalization limits the level of redundant
information (Deshpandé & Zaltman, 1982), and thus
encourages collaborators to put more valuable and novel
information into the NPD (Noordhoff et al., 2011). In any
case, it is important to note that, unlike other dimensions
of NPD collaboration outcomes—new product quality and
adherence to schedule—and apart from the interaction
effect, the direct impact of formalization on novelty is
more powerful than that of trust.

As regard the interaction of formalization and trust,
Figure 2 offers a closer analysis. It shows us that formali-
zation by itself is not sufficient—except for new product
novelty—but that it requires a medium or high level of
trust in order to remain productive in terms of new product
quality, and a high level of trust to improve adherence to
schedule. In contrast, when the new product is developed
in a situation of little trust, the effect of formalization on
adherence to schedule becomes negative. Trust seems to
buffer the dysfunctional effects of excessive formalization
and monitoring (Heide et al., 2007). Trust covers the “blind
spots” of formalization when unexpected situations and
challenges arise that might not have been specified ex ante
in the NPD collaboration (Wallenburg & Schéftler, 2014).
In low-trust relationships, executives might act cautiously
in order to guard themselves against the behavior of
untrustworthy peers (Massey & Kyriazis, 2007). This may
involve seeking assistance well before it is actually
required; drawing on multiple, redundant sources of assis-
tance; and making requests more formally than they would
normally do (Massey & Kyriazis, 2007; McAllister, 1995).
This means that the lack of trust reduces the positive
effects of formalization, since without a certain amount of
trust, formalization leads to regulations and procedural
overloads. However, trust between partners allows them to
respond to the need for formalization without creating the
burden that arises from procedural overload (Moenaert
et al., 1994). In addition, trust ensures that the knowledge
and information exchanged through interorganizational
learning in the collaboration is both valuable and relevant
to the collaborative development of new high-quality
products. We thus conclude that formalization and trust
may complement each other and that finding the right
combination between the two might help to deal with the
dysfunctions of formalization and to improve all the
dimensions of NPD collaboration performance.

These conclusions offer valuable managerial insights.
Managers involved in NPD collaboration should try to
routinize, plan, and structure the contacts between collabo-
rators in order to improve new product quality and novelty.
Contrary to the widespread belief that radical products
require more flexible development processes, the greater
the degree of novelty in the new product developed in

collaboration, the more that managers should stress the
need to follow rules and procedures. Moreover, in order to
fully profit from the benefits of formalization, managers
should be aware of the importance of trusting their col-
laborators, since without trust the dysfunctions of formali-
zation might cancel out its contribution to collaboration
outcomes or, as happens with adherence to schedule, even
turn negative. Therefore, it may be generally assumed that
some threshold amount of trust is needed for collaboration
to succeed (Blomgqvist et al., 2005).

Limitations and future research

This research has several limitations, which also point the
way toward future areas of inquiry. First, information is
taken from only one partner; in other words, we do not take
into account how the other partner involved in the collabo-
ration evaluates the variables that are subject to analysis.
This way of gathering information might trigger the so-
called common method variance bias. What is more, this
proves to be a particularly limiting aspect in this study, not
only because a single informant is evaluating a dyadic rela-
tionship retrospectively, but also because the information
requested relates to concepts, such as trust, which are by no
means easy to measure objectively. When the requested
information admits a response that involves a certain degree
of subjectivity, the likelihood of there being an informant’s
own systematic response tendencies may increase (Malhotra
et al., 2006). We have sought to dispel the presence of such
biases by restricting the choice of collaboration project to
the last 3 years and by ensuring that informants are familiar
with the topic they are answering questions about. In addi-
tion, we tested for the importance of CMB by applying sev-
eral procedures (Kock, 2015; Lindell & Whitney, 2001;
Podsakoff et al., 2003). Whatever the case, given that these
controls are only suited to ruling out the existence of serious
biases stemming from the use of a single informant, future
research should seek to garner the viewpoints of the differ-
ent partners involved in the collaboration.

Second, the sample includes projects developed in collab-
oration with different types of partners (e.g., suppliers, cus-
tomers, universities, or research centers). In line with work
suggesting that the chosen partner depends on the objective
pursued by both parties and that said choice influences col-
laboration (Fritsch & Lukas, 2001; Miotti & Sachwald, 2003;
Pittaway et al., 2004), it would be interesting for future
research to explore whether there are significant differences
in our model depending on the type of partner selected. In this
sense, and in order to propose a more parsimonious model,
collaborations could be grouped into two types: vertical (sup-
pliers and clients) and horizontal (research centers and uni-
versities), following the example of previous work (Mesquita
& Lazzarini, 2008; M. J. Nieto & Santamaria, 2010).

Third, in our search for a parsimonious model, we focus
exclusively on three operational dimensions of NPD
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collaboration outcomes. However, there seems to be at
least one other valuable category of criteria involved when
evaluating collaborative NPD efforts that might help us
gain deeper insights into the long-standing debate concern-
ing whether formalization and trust complement, substi-
tute, or impair each other: relational outcomes (i.e.,
relationship satisfaction) (Bstieler, 2006). Relational out-
comes, such as relationship satisfaction, have been widely
studied in relationship marketing literature. For example, in
research on distribution, channel member satisfaction
reflects their assessment of all the outcomes of the working
relationship with another organization, including economic
and social outcomes (Geyskens & Steenkamp, 2000).
Seeking parallelism with NPD collaboration, satisfaction
would be an organization’s assessment of all the outcomes
of its relationship with another innovative partner, a situa-
tion in which satisfaction is a much-appreciated result.
Moreover, when the firm seeks a long-term relationship
with the partner, satisfaction proves a vital factor in achiev-
ing such outcomes. Future studies might therefore consider
this level of NPD performance.

Fourth, the R? for adherence to schedule is low for a
study that is based on perceptional data. This points to the
existence of relevant variables that could help us better
explain this NPD performance dimension and which have
been overlooked in this work, since the focus here lay on
the productive or counterproductive effects of formaliza-
tion on NPD collaboration. However, future studies might
approach this dimension of NPD collaboration perfor-
mance in an effort to research its antecedents and their
interaction with the formalization of NPD collaboration.

Finally, authors such as Poskela and Martinsuo (2009)
report that the nature of the front end of NPD, which
concerns the actions that occur prior to the formal NPD
project, differs from development activities in terms of
task characteristics and people involved (Koen et al.,
2001). These differences make the inclusion of distin-
guishing between the different phases of NPD very
important in order not to generate conflicting research
results and so not cause difficulties in their interpreta-
tion. Petersen et al. (2005) go even further by distin-
guishing five different stages at which partners can
commence their NPD collaboration. The authors then
introduce these different stages as moderators in their
model. Future studies should thus consider exploring the
links between formalization and the different NPD
phases in which partners collaborate in an effort to deter-
mine whether the role played by formalization in NPD
collaboration varies across stages.
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Notes

1. In the specific context of new product development (NPD)
collaboration, formalization refers to the extent to which
the interaction between partners is routinized, planned, and
structured, as opposed to unplanned, fleeting, and ad hoc
(Chen et al., 2013; Mohr et al., 1996). That is to say, formal-
ization indicates the degree to which interaction between
partners is formalized, and which emphasizes the accom-
plishment of previously planned processes (Brockman
et al., 2010; Sivadas & Dwyer, 2000).

2. The average NPD collaboration rate of the companies in the
chosen sectors is 26%. This rate, as are all the collaboration
rates cited in this article, have been calculated on the basis
of data drawn from the Spanish Community Innovation
Survey, which can be consulted on the Spanish National
Statistics Institute (INE) website: http://www.ine.es.
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