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Between trust and control in interorganizational collaboration –

Rethinking formal and informal governance in R&D alliances

Kaisa Henttonen, Pia Hurmelinna-Laukkanen, Kirsimarja Blomqvist

Abstract

Purpose: Trust and control through contracting have been juxtaposed in many studies

addressing interorganizational collaboration and knowledge exchange. In this study, we move

from the opposite ends of a continuum between trust as an attitude and control exercised

through formal contracts toward the center of the continuum where trust and contracting start

to show similar features. We ask how trust in its analytical form, and control gained through

establishing informal protection for knowledge assets affect the innovation and market

performance of firms engaged in R&D alliances.

Design/methodology: We examine existing literature and conduct a quantitative empirical study

to answer our research question.

Findings: We find, first, that controlling an organization’s own knowledge assets in R&D

alliances with informal means of protection can be more effective than a strategy of controlling

the alliance through formal contracts. Second, we find that an analytical audit of partner

trustworthiness, and especially partner capabilities and goodwill, can be more effective than

trust as an attitude.

Implications: Our findings support softening the sharp distinction between trust and control and

provide evidence on the relevance of highlighting the firm point of view in knowledge

management in R&D alliance governance.
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Originality: Our study adds to the existing understanding of trust and control in R&D alliance

governance. Specifically, we turn the focus from interorganizational governance to intra-

organizational knowledge management measures, and particularly toward how a focal actor can

take an analytical approach to evaluating partner trustworthiness and use informal control in

protecting its own knowledge assets. Consequently, this study also provides a plausible

explanation for the contradictory findings in studies that examine the relationship between trust

and control. Our study indicates that depending on the specific nature of trust and control, they

can be either a complement or a supplement factors: the extreme forms of trust and control are

notably different from those forms that share similar features.

Keywords: analytical trust, informal control, knowledge protection mechanisms, (knowledge)

governance, R&D, innovation
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Introduction

It is well established that interorganizational collaboration can improve innovation and market

performance. Collaboration may provide access to complementary knowledge and enhance

innovative output. It may also provide access to distribution channels and marketing

capabilities, promoting market performance in the form of increased sales and value added

(Belderbos et al., 2004; Hite and Hesterley, 2001; Lööf and Broström, 2008). Likewise, it is

widely acknowledged that formal and informal governance are relevant to benefiting from

outcomes in interorganizational collaboration; that is, trust and control play a notable role

(e.g., Brattström et al., 2012; Cianci et al., 2018; De Man and Roijakkers, 2009; Dhanaraj and

Parkhe, 2006; Galati and Bigliardi, 2019; Long and Sitkin, 2018; Lui and Ngo, 2004; Jiang et

al., 2013; Möllering and Sydow, 2018; Poppo and Zenger, 2002; Zhang et al. 2018).

The challenge arising from these earlier studies is that they have very specific views on the

relationship between trust and control, seeing them as a complement or a supplement

(Blomqvist et al., 2005), or focusing on finding the balance between the two by adjusting the

amount of formal and informal governance to different levels (Möllering and Sydow, 2018),

for example. Moreover, on their own, control and trust seem to be approached in specific

ways.

First, past research on formal governance (especially in connection to informal governance)

has emphasized the role of contracts (formal, legally binding contracts, and relational

governance) in regulating relationships between the collaborating organizations as a relevant

issue (see, e.g., Olander et al., 2010). Approaching control as contracting directs attention to

the rights and obligations of the actors involved, and the activity in the collaboration (e.g.,

Arranzand de Arroyabe, 2012; Blomqvist et al., 2005; Cao and Lumineau, 2015; Cullen,

2000; Faems et al., 2008; Frankel et al., 1996; Edelenbos and Eshuis, 2012; Powell et al.

1996; Yli-Renko et al., 2001). While useful as such, this view is of limited use in fully
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capturing the motivation and strategies of individual actors. In fact, recent knowledge

management literature suggests that the understanding of both the knowledge creating

conditions and knowledge protection related to securing organizational performance remains

scant, especially in the context of interorganizational collaboration (Manhart and Thalman,

2015; Durst and Zieba, 2018; Durst, 2019; Durst, Aggestam, and Aisenberg Ferenhof, 2015;

Abubakar, Elrehail, Alatailat and Elci, 2019).

We argue that past research may have overlooked the role of internal, firm-specific

mechanisms to apply knowledge governance in the context of inter-firm collaboration. What

if a firm could best invest in R&D alliance governance by focusing in its own actions, not by

trying to control anything and everything through contracts? Instead of considering the formal

governance of the alliances or the behavior of the partners per se (e.g., Das and Teng, 1998),

we examine how firms govern their own knowledge assets and actions in R&D alliances. We

are especially interested in seeing how they exercise control through the use of informal

knowledge protection mechanisms (see e.g., Gallié and Legros, 2012; Hurmelinna-Laukkanen

and Puumalainen, 2007), that we believe match well with trust as the form of governance

residing at the other end of the continuum of governance modes.

Second, as in the case of control, it seems that discussion on trust has taken specific paths in

the context of interorganizational collaboration. While trust building is a central aspect

enhancing knowledge exchange in R&D activities, there is a large body of research on trust

that does not differentiate trust (in the relationship) from the trustworthiness of partners (see

Barney and Hansen, 1994). Seminal articles on trust in inter-firm alliances still conceptualize

trust as a collectively held attitude or orientation (Zaheer et al., 1998; Dyer and Chu, 2000).

However, this view of trust as a passive, generalized attitude has been criticized (Currall and

Inkpen, 2002; Li, 2007), and a more active approach to trust has been called for (Möllering,

2005; Blomqvist, 2014; Poppo et al., 2015). Likewise, recent research acknowledges the
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problem of paying attention to the amount of trust (too little vs. too much) instead of

considering the type of trust in many studies (Möllering and Sydow, 2018).

Indeed, we might ask “What if trust could be “formalized” by taking a more analytical and

active stance?” We respond to the need to look at the qualitative dimension, as well as to

recent calls by researchers such as Dietz (2011) and Ashnai et al. (2016) for investigations

into the actual use of trust in management. We focus especially on analytical trust that refers

to the active and analytical auditing and evaluation of partner firm trustworthiness (instead of

a generalized trusting attitude, or a level of trust in the relationship) (see Möllering and Child,

2003; Blomqvist 1997; 2005; Seppänen et al. 2006).

Summarizing the elements in the above discussion, we target discerning how analytical trust

and informal means of knowledge protection affect the innovation and market performance in

R&D alliances. Innovation performance here captures the level of innovativeness, renewal,

and development, and market performance refers to profitability and market expansion types

of outcomes as the desired outcomes of governance of  R&D alliances.

We start by examining literature on informal knowledge protection as a form of control in

R&D alliances, and also the role of trust in such arrangements. We conduct an empirical

examination of multi-industry survey data from R&D-intensive Finnish firms to verify

expectations and capture new insights. The discussion and conclusions section incorporating

managerial implications, the limitations of this study, and suggestions for future research

concludes the study.

Informal knowledge protection mechanisms in knowledge management: The firm

perspective on controlling collaborative innovation

Interorganizational collaboration, and especially collaboration involving R&D activity most

likely necessitates some form of control. Organizations operating R&D alliances can target
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the control toward the alliance partners’ behavior, or its own knowledge management

practices. The former usually means drafting contracts that determine ownership of

knowledge assets brought into the collaboration and created in it (Olander et al., 2010). The

latter refers to proactive planning of how the organization will limit or prevent abuse of its

knowledge assets, and protecting them with formal mechanisms (consider, e.g., intellectual

property rights; IPRs) or informal ones. The range of informal knowledge protection

mechanisms includes human resource management (HRM) practices, practical and technical

concealment and secrecy, lead-time, and the tacit nature of knowledge (Gallié and Legros,

2012; Hurmelinna-Laukkanen and Puumalainen, 2007; Zobel et al., 2017).

In general, knowledge protection has been found to have positive effects on firms’

performance (e.g., Escribano et al., 2009). However, knowledge protection may have both

positive or negative effects on knowledge transfer and R&D collaboration (Autio et al., 2000;

Czarnitzki et al., 2011; Dosi et al., 2006; Neuhäusler, 2012; Olander et al., 2010; Zobel et al.,

2017). For example, partners might interpret the use of protective measures as a sign of self-

interest or distrust on the part of the partner. Considering that informal mechanisms are not as

visible to alliance partners as formal ones, reliance on those mechanisms could help avoid

some of those challenges (see Olander et al., 2014).

In fact, first, HRM practices as a protection mechanism can be highly relevant to R&D

alliances (Baughn et al., 1997; Norman, 2002; Hurmelinna-Laukkanen and Puumalainen,

2007; Olander et al., 2011; Porter Liebeskind, 1997), where knowledge is more readily

observable by partners, and concerns related to misappropriation are greater than when

knowledge is kept within the firm (Heiman and Nickerson, 2004; Ritala et al., 2018). When a

contact person knows what to share and with whom, collaboration is more likely to yield the

desired outcomes without damaging the relationship as such.

Second, longer lead-time, that is, constantly moving forward (ahead of the competition),
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improves the likelihood that others cannot capture the essence of the focal firm’s innovation

(Saviotti, 1998). Moreover, moving first improves the opportunities for customer lock-in,

which, in turn, can generate further input for innovation (Lieberman, 2005). Gaining ancillary

revenues from licensing and other such operations after prompt market entry may also

promote incentives and resources for subsequent innovation (Hurmelinna-Laukkanen and

Puumalainen, 2007), and therefore, there is opportunity for innovation and market

performance to be enhanced. This applies to R&D collaboration, where, after the joint

development work, there is often a need for differentiation.

Third, secrecy promotes the proprietary nature of knowledge and has the potential to generate

monopoly rents (Arundel, 2001). Secrecy can be enforced through a range of practical and

technical means, such as using password protection, holding meetings in a secure

environment, limiting opportunities to move materials outside the firm, etcetera. The

challenge of secrecy is that it prohibits knowledge sharing to facilitate new combinations of

knowledge (Bohlmann et al., 2010; Crossan and Inkpen, 1995) and potentially harms the

development of trust (Hannah and Robertson, 2016).

Fourth, tacit knowledge is inherently difficult to codify and transfer and is not easily visible

even when observed (Nonaka and Takeuchi, 1995; Zander and Kogut, 1995). However,

tacitness is not perfect and is connected to HRM in the sense that losing tacit knowledge when

key employees leave is a pertinent risk (Boxall, 1998; Olander et al., 2011). Furthermore,

tacitness at its strongest levels may hinder knowledge sharing (Martin and Salomon, 2003),

which may become an issue, especially in the initial stages in R&D alliances (Wei et al.,

2019).

In sum, we expect that despite some limitations, informal mechanisms to protect a firm’s

assets represent a form of control that focuses on the firm’s own activity and opportunities to

gain from R&D alliances and does so in a manner that is likely to also match the informal,
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relational forms of governance. Therefore, we expect positive results from the use of these

mechanisms with regard to innovation and market performance. For simplicity, we introduce

only two hypotheses despite testing all mechanisms (HRM, secrecy, lead-time, and tacitness)

individually.

Hypothesis 1a: Informal knowledge protection mechanisms are positively related to

innovation performance.

Hypothesis 1b: Informal knowledge protection mechanisms are positively related to market

performance.

Analytical Trust: Toward relational knowledge management to promote success in R&D

alliances

Trust is often introduced as the counterpart of control in intra-organizational activities. While

it has been broken down into different elements and viewed at various levels, research has

tended to focus on investigating the notion of a trusting attitude (see, e.g., Varoutsa and

Scapens, 2018) and the quantitative element of trust has also quite often been highlighted

(Möllering and Sydow, 2018). In our study, we consider analytical trust, that is, the analytical

audit of partner firm trustworthiness instead of a generalized trusting attitude, or a level of

trust in the relationship. Möllering (2005; see also Child and Möllering, 2003) describes

analytical trust as rational behavior, Adler (2001) and Sydow (2003) discuss reflective trust,

and Hardin (1993) describes a trustor behaving analytically as an “instinctive Bayesian”

updating the parameters of actor trustworthiness based on past experience. Much of the

literature on trust has also examined the incremental development of trust through gradual

investments (Lewicki and Bunker, 1995; Ring and Van de Ven, 1994; Ring, 2000; Van De

Ven, 1976), where evaluation and learning also play a role. This implies that analytical trust
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has been accounted for, although not necessarily explicitly.

In our research, we propose that while any actual trusting behavior (risk-taking decisions and

disclosure of sensitive information, for example) should always be specific to the situation,

task, and object of trust (Hardin, 1992; Lewicki and Bunker 1995; Brattström, 2012), the

analytical approach itself is a firm-specific behavior. We suggest that for trust to create value

in R&D alliances, a trustor must analytically evaluate and audit a specific trustee’s

trustworthiness along the dimensions of trust, specifically, competence, and goodwill

(Blomqvist, 1997 & 2005). Accordingly, we focus on the trustor’s point of view instead of

trying to capture trust as an inter-firm, reciprocal phenomenon (cf., e.g., Brattström et al.,

2012). The trustor does not rely solely on shared expectations based on broad social rules, but

on a firm-specific analytical audit of trustworthiness. When we focus on analytical trust, with

the emphasis on the firm’s point of view, it is not essential to have an informant from the

opposite side or to connect trust to a specific interaction situation.

Analytically evaluated trust in capabilities and goodwill should lead to benefits in terms of

better-informed knowledge sharing for improved innovation performance and, if collaboration

is continued through to the commercialization phases, to better access to markets and

subsequent stronger market performance (see Blomqvist et al., 2005). Therefore, we expect,

especially in the case of knowledge intensive R&D alliances, that:

Hypothesis 2a: Analytical trust is positively related to innovation performance.

Hypothesis 2b: Analytical trust is positively related to market performance.

Figure 1 below shows all the hypotheses and illustrates the framework of this study.

---------------------------------
Insert Figure 1 about here

---------------------------------
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Data and methods

The data were collected from different industries in Finland. Differences in industry

characteristics may lead to firms relying on different mechanisms, and therefore, studying

multiple industries promotes a holistic view. Moreover, Finland, having a small economy and

being a fairly homogenous country culturally and economically, should be a good setting in

which to measure the central variables in this study. A homogenous culture reduces the

likelihood of culturally interpreted variation in the perception of abstract constructs (Autio et

al., 2000; Spender and Grant, 1996).1 The data were collected with two web-based survey

instruments during the years 2008–2009. One was dedicated to studying HR functions and

one to R&D functions in respondent firms. We used the publicly available Amadeus database

when selecting the initial sample. Firms with at least 100 employees at the end of 2007 were

included in the search (1,035 firms). Second, because the survey was conducted as part of a

research project focusing on R&D and innovation, ongoing R&D and innovation activity was

a prerequisite. The process identified 570 eligible firms from which 205 responses to the HR

questionnaire were gathered, along with 213 responses to the R&D questionnaire. Of the total

responses, 83 were matched pairs from the same firm. Out of those 83, we picked only those

responses that reported having alliances. Ultimately, we had 77 firms with alliances and

which had two respondents from the same company. By collecting data from different

informants in the same company for dependent and independent variables, we aimed to avoid

common-method bias. Additionally, we mainly used well-established measures that have

delivered construct validity through convergent and divergent validation (only the analytical

trust construct is an exception to this, as it was developed based on qualitative research;

Blomqvist, 2005). Therefore, we also conducted confirmatory factor analysis for all our

measures with Lisrel. The measures were obtained from the answers to the two questionnaires

1 Other features of Finnish culture of possible relevance are an adherence to “gentleman’s contract” norm that
indicate that different mechanisms are likely to be operating.
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(i.e., knowledge protection mechanisms from the R&D questionnaire and trust from the HR

questionnaire), or publicly available databases (e.g., size and industry). When measuring

innovation performance (the dependent variable), answers from the HR and RD managers

were used so as to mitigate potential overconfidence on the part of R&D managers in

evaluating the outputs. The missing values in the rest of the data were sufficiently small to

allow them to be input in accordance with the estimation maximum procedure, thus ensuring

the applicability and completeness of the data for statistical testing (see, e.g., Dempster et al.,

1977).

Measures

We identified four informal knowledge protection mechanisms: HRM measures, secrecy,

lead-time, and tacitness. We adopted and modified measures for each mechanism following

the example of the Community Innovation Surveys (CIS, see OECD Oslo Manual, 2005) and

other similar surveys (Cohen et al., 2000; Hurmelinna-Laukkanen and Puumalainen, 2007;

Levin et al. 1987). The respondents were asked to evaluate a set of practices and mechanisms

in terms of how strongly they had protected against imitation. Table 1 reports the items used

to measure informal knowledge protection mechanisms and the other constructs in this study.

---------------------------------
Insert Table 1 about here

---------------------------------

The measure of analytical trust was developed based on qualitative research by Blomqvist

(2005) revealing that technology companies evaluated each other’s trustworthiness based on

competence, goodwill, and identity (see also Blomqvist, 2005, Seppänen et al., 2006). Our

measure reflects an analytical audit of partner trustworthiness as consisting of an assessment

of technological knowledge (competence), collaboration capability (goodwill), awareness of

other organizations of their own strengths, goals, and modes of operation, and compatibility
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of goals.2 Respondents evaluated these factors with a 7-point Likert scale. Statements and

statistical information related to measurement development are shown in Table 1.

Previous studies have employed many measures of innovation performance. We used a

subjective measure for an organization’s overall innovation performance based on the work of

Alegre and Chiva (2006; 2008) because we believe that it captures the organizational level of

innovation performance in a holistic way, and separates innovativeness in terms of

development and renewal from financial aspects better than the measures used in the CIS

questionnaires (i.e., share of turnover from new products or services). Respondents were

asked how they would compare their organization’s performance on a set of areas over the

last three years to that of other organizations operating in the same sector. Again, the items

were rated using a 7-point Likert scale (see Table 1 for the wording of individual items).

Market performance was measured based on the work of Delaney and Huselid (1996). The

respondents were asked how they would compare their organization’s performance over the

last three years to that of other organizations operating in the same sector in relation to the

following aspects: growth in sales; marketing, market share; profitability; and market growth.

We also used control variables in the linear regression analyses, including firm age (in years,

information collated from publicly available data) and firm size (number of employees as

reported in publicly available data). We used logarithmic transformations to ensure the

normality of the distribution of these two control variables. Additionally, we included

industry dummies in our analyses. In the database, the 77 companies are categorized into

industry sectors: manufacturing (27 firms, 35.1 %); machinery (16 firms, 20.8%); ICT (8

firms, 10.4%); trade (8 firms, 10.4 %); construction (5 firms, 6.5%); and services (13 firms,

16.9%).

2 That is, the construct captures different dimensions of trust and also addresses the problem of the dark side of
trust (cf. Neu, 1991).
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Analyses and Results

There were three steps to the statistical analysis testing our hypotheses. First, a correlation

analysis was conducted to identify statistically significant measures. Table 2 displays the

correlation matrix for the variables. Second, we conducted a confirmatory factor analysis

(CFA) with Lisrel examining the construct and discriminant validity of the proposed

constructs. We decided to drop items from all measures apart from lead-time owing to their

high standardized residuals (over 3) and low loadings (see Table 1). After dropping the items,

the model measurement fit produced fairly strong results in relation to the scales in the study.

The t-values associated with each of the item loadings in relation to the examined variables

were: HRM 5.579, secrecy 5.006, lead-time 5.145–6.782, tacitness 7.878–11.898, analytical

trust 7.198–7.375, market performance 6.542.–6.613, and innovation performance 6.365–

6.818. The chi-square (maximum likelihood ratio) helps to determine whether the factor

model gives a reasonable estimation of the population or theoretical model. The chi-square/df

value is 0.96 ~1 (161.94/168) and being close to 1, could be considered reasonably good. The

chi-square p-value is non-significant, indicating good model fit (Cuttance, 1987, Hair et al.,

1995). The RMSEA of 0.00 is also acceptable as it is below the 0.05 threshold, thus indicating

good model fit. The comparative fit indexes CFI, IFI, NFI, and NNFI also exhibited favorable

fit statistics of 0.979, 0.979, 0.873, and 0.973 respectively, and values over 0.9 indicate a

good fit with the data (Kelloway, 1998). The CFA model on informal knowledge protection

mechanisms, analytical trust, and market and innovation performance thus showed good fit to

the collected data.

Finally, as the third step, linear regression analyses were used to assess the link between

informal knowledge protection mechanisms, and market and innovation performance, as well

as the link between analytical trust, and market and innovation performance (H1a, H1b, H2a,

and H2b). Table 2 reports the eventual scales used in the linear regression model, and Tables
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3 and 4 present the results of the regression analyses.

---------------------------------
Insert Tables 2-4 about here
---------------------------------

Hypotheses H1a and H2a are concerned with informal knowledge protection mechanisms and

analytical trust, and whether they are positively related to innovation performance. The results

reported in Model 2 in Table 3 lend support to H2a and partial support to H1a. More

specifically, analytical trust, HRM, and lead-time are positively related to innovation

performance, but tacitness and secrecy are not.

Furthermore, HRM as a knowledge protection mechanism is positively related to market

performance, but lead-time, tacitness, and secrecy are not, thereby only partly supporting

hypothesis H1b (see Table 4, model 2). H2b predicted a positive relationship between

analytical trust and market performance: The relationship was not significant (see Table 4,

model 2), and therefore, H2b is rejected.

In addition to the hypothesized relationships, we also decided to examine the role of analytical

trust as opposed to generalized trust, and informal forms of protection against contracts and

formal protection, in order to see if the extreme forms at the end of continuum differ from

those located in the center. For this purpose, we relied on larger, but separate data sets with

the aspect on trust evaluated based on all the usable responses retrieved from HR managers

(114 responses), and protection mechanisms examined based on full data from R&D

managers (114 responses). We used linear regression analyses in this post hoc examination to

test (1) if contracts, or formal mechanisms of knowledge protection (employment legislation

and IPRs) explain market and innovation performance better than the informal (HRM, lead-

time, secrecy, and tacitness) mechanisms addressed in the main study, (2) if generalized trust

explains market and innovation performance better than analytical trust, and (3) if contracts,

and formal and informal mechanisms of protection relate to a company’s collaboration with
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alliance partners, and if the existence of analytical and generalized trust connects to the

perceptions of alliances.

To measure the effect of contracts and employment legislation, and IPRs, we asked the

respondents to evaluate via a 7-point Likert scale how well different means protected

innovations against imitation. The items for contracts (alpha=0.774) covered long-term

collaboration contracts and non-disclosure/confidentiality agreements. Employment

legislation (alpha =0.838) included inter-firm contracts on not recruiting personnel from each

other, employees’ non-competition agreements, and the legal loyalty obligation of employees,

and the items for IPRs (alpha= 0.729) were patents, copyright, and trademark. Generalized

trust (alpha= 0.832) was measured with two items also on a 7-point Likert scale: We think

that most people in the business world can be trusted; and, We try to trust our partners

without continual monitoring.

The company’s collaboration with alliance partners, especially value-creation benefit (alpha =

0.864), was evaluated by asking the respondents to estimate how they would characterize the

results of their company’s collaboration with alliance partners. The items included statements

such as: We get information from our partners that is valuable to our business; We get useful

ideas for the development of business from our partners; In our alliances we take full

advantage of both parties’ expertise; and, A close collaboration relationship fosters new

creative solutions. Overall alliance performance (alpha = 0.90) was measured by asking

respondents to describe their alliances, following the example of Kale and Singh (2007). The

items cover aspects such as: Our alliances are characterized by strong and harmonious

relationships between partners; Our company has achieved its primary objectives in forming

alliances; and, The company’s competitive position has been greatly enhanced due to

alliances.

The results of the post hoc examination are reported in Tables 5–10 below. Since the data for
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the post hoc analyses were limited to a single respondent per firm, we used Harmon’s one-

factor test to check for common-method variance (see Podsakoff and Organ, 1986). No

problems emerged.

---------------------------------
Insert Tables 5-10 about here
---------------------------------

The post hoc examination provided the following findings: (1) HRM and secrecy explain

innovation performance. HRM is as in the main study, but without trust being controlled for,

secrecy has a negative impact, which is not completely surprising considering that it can be

seen as a deliberate blocking activity with negative effects on (reciprocal) knowledge sharing.

Contracts are not relevant (the sign is negative). Additionally, employment legislation and

HRM explain market performance, with HRM having a positive, and employment legislation

a negative, effect. Contracts do not play a significant role (although, again, the sign is

negative). This suggests that informal mechanisms may indeed be more useful than contracts

or formal mechanisms, although the effects vary and a cautious approach to interpretation is

therefore recommended. We were also able to establish (2) that while analytical trust explains

market performance and innovation performance, generalized trust does not. This suggests

that trust needs to be more than just an attitude. Finally, we found that (3) lead-time relates

positively to the respondents’ perception of the overall alliance performance. Analytical trust

relates positively to how the respondents characterize the value-creation benefit of

collaboration. Therefore, both informal mechanisms, that come closer to trust than strict

contracting, for example, and analytical trust, that is closer to formal governance than a

general positive attitude, can have a positive association with alliance performance.

Discussion

Our findings have implications for the current theorization on managing R&D alliances. Of
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the informal mechanisms, HRM seems to be positively related to market performance and

innovation performance in firms engaged in R&D alliances. It may be quite essential for the

generation of innovation as the contact persons at the interfaces of organizations participating

in R&D collaboration act both as recipients and gatekeepers of core knowledge (Baughn et

al., 1997; Chesbrough, 2003; Olander et al., 2014). With regard to market performance, HRM

is relevant as marketing and other such functions could jeopardize or dilute the uniqueness of

the offerings if care is not taken to keep certain aspects secret while publicly promoting others

(see Hannah et al., 2015).

Innovation performance can also be promoted through the reliance on lead-time. By acting

first, the firm has the opportunity to acquire higher profits, lock in customers, and—with the

help of feedback, income gains, and new knowledge assets—constantly move on to new

areas, making it harder for imitators (or previous partners) to capture the essence of its

innovations (Hurmelinna-Laukkanen and Nätti, 2012; Saviotti, 1998; Stanko et al., 2013).

Market performance may not be affected as much, if opportunist action by followers and

similar issues diminish the market related benefits, for example (Kerin et al., 1992).

In sum, it seems that controlling the knowledge transfer strategically from within the firm is

relevant—more so than is a reliance on contracting for control. With regard to HRM

mechanisms and lead-time, success is built on the company doing everything it can to profit

from its innovations instead of employing protective means to preserve uniqueness, which is

unlikely to be the most productive approach in R&D alliances (cf. Martin and Salomon 2003;

Zobel et al., 2017).

This idea is bolstered by the strong positive relationship of analytical trust with innovation

performance. Analytical trust captures how a firm assesses another company’s technological

knowledge, collaboration capability, goals, and goodwill, and how well the partner knows its

strengths, goals, and how well it is able to operate. These qualitative aspects (cf. Möllering
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and Sydow, 2018) are especially relevant in R&D collaboration when parties develop new

products and services together, replace old services, and access new target groups. Prior

research has indicated that goodwill and capability trust are relevant, but both an under-

emphasis and an over-emphasis on trust is risky, or at least inefficient (e.g., Bidault and

Castello, 2010; Bunduchi, 2013; Goel and Karri, 2006, Wicks et al. 1999). This is in line with

our findings: When the capabilities and goodwill of the alliance partners are carefully

analyzed, under- and over-investment is easier to avoid, making it more likely that relevant

ideas can be efficiently combined and that problems will not arise over abuse of the

knowledge assets of the participants. This provides fertile ground for the emergence of

innovations. The weak linkage of analytical trust to market performance measured in terms of

market share, market growth, and profitability is less evident from both practical and

theoretical points of view. This may be due to innovation creation being a collaborative, and

commercialization being more an individual, activity (see Ritala and Hurmelinna-Laukkanen,

2009). In that case, trust issues may not be as decisive.

To summarize, this study indicates that there might be tools available in what might be termed

the golden middle between the strict control in R&D alliances, and the generalized forms of

trust where feelings or a laissez-faire approach dominate analytical approaches.

Theoretical contribution

In this study we asked how analytical trust and informal knowledge protection mechanisms

affect the innovation and market performance of firms engaged in R&D alliances. Our study

contributes to existing knowledge, first, by complementing studies that take the governance of

an alliance as the focal issue (e.g., Das and Teng, 1998; Yang et al., 2011). Instead, we take

an approach that concentrates on the firm’s self-governance activities, especially with regard

to knowledge management. We find that the focal firm can rely on a set of informal,

organizational mechanisms that protect its firm-critical knowledge assets, and that it can take
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an analytical approach toward trust, making an effort to evaluate the trustworthiness of its

partners.

Second, our findings indicate that it might well be possible—and even warranted—to soften

the relatively sharp distinction between trust and (contractual) control. Analytical trust, that in

its proactive and evaluative character comes closer to control mechanisms, and informal

knowledge protection mechanisms that serve similar purposes to contracts and IPRs but

perhaps fit better with the evolution of trust, seem to be relevant for innovation and market

performance, as well as alliance performance. Considering using informal knowledge

protection mechanisms in relation to firm-specific knowledge instead of formal, contractual

means to control the partner behavior (Edelenbos and Eshuis, 2012) adds to existing

knowledge on interorganizational collaboration governance. Introducing analytical trust

instead of trust in general (e.g., Bidault and Castello, 2010; Bunduchi, 2013; Goel and Karri,

2006; Möllering, 2011; Wicks et al., 1999) may extend the contribution: Analytical trust has

the potential to meaningfully capture different dimensions of trust (see Castaldo et al., 2010;

Gargiulo and Ertug, 2006; Poppo et al, 2015; Schilke and Cook, 2015), and the firm

perspective removes or at least reduces some measurement-related problems.

Finally, addressing knowledge protection and analytical trust simultaneously during the

empirical examination offers a way to augment existing knowledge. This leads us to suggest

that, in a collaboration, focusing on governing oneself can be beneficial. Furthermore, our

study indicates that whether control and trust are complement or supplement factors to each

other may be a question of degree rather than a clear-cut alternative. The current research

therefore adds to the discussion on the duality of trust and control (see Möllering, 2005;

Möllering and Sydow, 2018) The entangled nature of trust and control generates

contradictions or alignment depending on the nature of control and trust.

Managerial implications
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This study serves as a reminder that there are at least two parties to interorganizational

collaboration, and that sometimes it is useful to start with a review of ones own perspectives

when seeking to govern joint activities. Our findings indicate that managers should be careful

neither to adopt an overly trusting attitude in alliances, nor put too much emphasis on

controlling the collaboration as such. Here, for example, introducing joint training for lawyers

and R&D managers, or at least improving the communication within the organization among

these actors can be beneficial in helping to build a shared language and common ground. In

particular, considering the importance of HRM in knowledge management, this activity can

be considered relevant. Firms could also benefit from developing intelligent routines and

structures for promoting the analytical audit of partner trustworthiness as part of their alliance

capability tools (see Heimeriks, 2008). Trust could be evaluated continuously as part of an

assessment of the collaboration quality (Blomqvist & Levy, 2006), and a tool could be

developed for that as well. Further trust building for R&D alliances should be a continuous

investment requiring management time at both strategic and operative levels (see Knudsen

and Nielsen, 2010; Schilke and Goerzen, 2010). Similarly, while in practice, it would be very

difficult to use informal knowledge protection mechanisms to completely replace formal ones,

the former can be used efficiently to complement the latter in R&D and innovation

collaboration (Blomqvist et al. 2005, Zobel et al., 2017). Therefore, a strategic approach with

an appropriate knowledge protection policy is worth considering.

Limitations and future research

Our study is obviously limited in terms of the size of the data set available. Although other

studies (e.g., Brattström et al., 2012) have utilized similarly small data sets, a larger data set

would allow the simultaneous inclusion of diverse types of protection mechanisms and forms

of trust in the analysis in a reliable manner, or closer scrutiny of interactions or curvilinear
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relationships. On the other hand, the two-respondent setting, for example, improves the

quality of the analyzed data. Another issue worth noting is the context: As a Nordic country,

Finland has been assessed to be a low bribery and high-trust country (Rothstein & Ek, 2009;

Transparency International 2014). Therefore, our sample of Finnish firms may have been

adjusted to collaborate with a trusting attitude instead of analytical trust, and the same study

parameters applied to other contexts might show different results. The age of the data is also

an issue to consider. While the studied phenomena are relatively stable and the relationships

between the central constructs are not critically vulnerable to any fast-changing trends, with

the increase of open innovation (and acknowledging its downsides), collecting and analyzing

new data could potentially reveal more nuances of this topic. Our hope is that the findings and

limitations, taken together, provide a starting point for future research.
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FIGURE 1.
The study framework
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TABLE 1.

Measurement items and results of confirmatory factor analysis

Concept Item Mean SD Factor loading CR α
HRM Educating personnel 4.21 1.48 0.74 a 0.65 0.65

Making personnel committed to the firm (e.g., by offering
perks)

0.68***

Low personnel turnover/minimizing it (item dropped)
Secrecy Sharing information with just a few 4.05 1.64 (item dropped) 0.62 0.79

Using passwords 0.82 a

Restricting access to meetings and the firm’s premises 0.80
Lead-time Getting to the markets first with a new product or service 4.77 1.22 0.73 a 0.8 0.78

Continuous improvements in products/ services/processes 0.63***
Keeping ahead of competitors 0.88***

Tacitness Complexity of the product/service/process 3.97 1.70 0.85 a 0.93 0.9
The fact that it is very hard to teach knowledge related to
the product/service/process

0.95***

The fact that it is very hard to understand the features of
the product/service/process by observing/examining it

0.94***

The fact that knowledge related to the
product/service/process may not be usable in other
environments.

0.75***

The fact that it is not possible to document knowledge
related to the product/service/process

(item dropped)

The fact that core knowledge related to the
product/service/process is embedded in routines

(item dropped)

Analytical
trust

We assess whether the company has technological
knowledge

5.57 0.803 0.74 a 0.86 0,85

We assess whether the company has the necessary
business knowledge

(item dropped)

We assess whether the company is collaborative 0.84***
We assess whether the company targets collaboration that
is also beneficial to us

0.82***

 We assess whether the company knows its strengths, how
it operates and its goals

0.67***

We use agreed upon tools and processes to assess partners
and collaboration opportunities

(item dropped)

We assess whether the partner is reliable (item dropped)
Innovation Replacement of products being phased out 4.75 1.13 (item dropped) 0.82 0,81
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Concept Item Mean SD Factor loading CR α
performance Replacement of services being phased out 0.82 a

Extension of product/service range within main market 0.72***
Extension of product/services range outside main market (item dropped)
Development of environment-friendly products/services (item dropped)
Opening of new markets abroad (item dropped)
Opening of new domestic target groups 0.77

Market Growth in sales 5.26 0.96 0.74 a 0.84 0,84
performance Profitability (item dropped)

Market share 0.81***
Market growth 0.83***
Marketing (item dropped)

a Significance level is not available, because the coefficient is fixed at 1. *** Statistically significant at 0.01 significance level.
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TABLE 2.
Descriptive statistics and correlations (n= 77)

Variable 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

1. Age 1

2. Personnel
.137 1

3.
Manufacturing -.100 -.047 1

4.  Machinery
-.052 -.111 -.376*** 1

5. ICT
.063 .037 -.250* -.174 1

6. Trade
.039 .067 -.250* -.174 -.116 1

7. Construction
.002 -.045 -.194 -.135 -.090 -.090 1

8. Services .098 .124 -.331** -.231* -.153 -.153 -.119 1

9. HRM -.170 -.036 .244* -.085 .066 -.064 -.038 -.195 1

10. Secrecy -.262* .074 .046 -.083 -.049 -.153 .203 .062 .426** 1

11. Lead-time -.113 .057 .097 -.086 .007 .054 .065 -.123 .605** .356** 1

12. Tacitness -.020 -.060 .187 .199 -.239* -.289* .215 -.165 .313** .266* .250* 1
13. Analytical
trust .038 -.040 -.066 .004 .023 -.111 .092 .090 -.054 .209 .036 -.069 1
14. Innovation
performance .046 -.100 -.016 -.011 -.051 .150 .027 -.065 .479** .332** .553** .064 .228* 1
15. Market
performance .054 -.088 .082 -.208 .128 .025 .019 -.016 .588** .256* .381** .106 .005 .473** 1

**P<0.01 *P<0.05
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TABLE 3.
The effect of the informal protection mechanisms and analytical trust on innovation
performance – the results of the regression analyses (N=77)

Dependent variable
Innovation performance

Variable  β T  β T

Age .061 .512 .190 1.977
Personnel -.112 -.926 -.150 -1.612
Manufacturing .051 .303 -.041 -.298
Machinery .036 .226 .074 .586
ICT -.007 -.048 -.091 -.819
Trade .178 1.256 .147 1.300
Construction .052 .382 -.005 -.050
HRM .296 2.322*
Secrecy .156 1.377
Lead-time .380 3.269**
Tacitness -.143 -1.271
Analytical trust .191 2.005*

F 0.424 5.093**
Adjusted R² -.056 .393

** significant at the 0.01 level (2-tailed)
*   significant at the 0.05 level (2-tailed)
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TABLE 4.
The effect of the informal protection mechanisms and analytical trust on market
performance – the results of the regression analyses (N=77)

Dependent variable
Market performance

Variable  β T  β T

Age .058 .495 .163 1.592
Personnel -.117 -.986 -.125 -1.265
Manufacturing .061 .364 -.135 -.930
Machinery -.167 -1.064 -.204 -1.510
ICT .120 .861 .004 .032
Trade .032 .227 -.012 -.096
Construction .017 .125 -.022 -.190
HRM .596 4.394**
Secrecy .041 .343
Lead-time .037 .303
Tacitness -.037 -.309
Analytical trust .006 .063

F 0.737 3.898**
Adjusted R² -.025 .314

** significant at the 0.01 level (2-tailed)
*   significant at the 0.05 level (2-tailed)
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TABLE 5.
The effects of labor legislation, IPRs, contracts, HRM, secrecy, tacitness, and lead-time on
innovation performance–the results of the post hoc regression analyses (N=114, R&D
questionnaire)

Dependent variable:
Innovation performance

Variable  β T  β T

Age -.074 -.772 -.109 -1.128
Personnel .217 2.280* .193 1.923*
Manufacturing .039 .271 .062 .424
Machinery .148 1.097 .169 1.265
ICT .071 .544 .083 .646
Trade .069 .575 .065 .546
Construction .035 .303 .055 .478
HRM .270 2.468**
Secrecy -.194 -1.803*
Lead-time .165 1.533
Tacitness .082 .757
Employment
legislation

.040 .365

IPRs -.020 -.174
Contracts -.096 -.891

F 0.009 0.097
Adjusted R² 1.149 1.869*

** significant at the 0.01 level (2-tailed)
*   significant at the 0.05 level (2-tailed)
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TABLE 6.
The effects of labor legislation, IPRs, contracts, HRM, secrecy, tacitness, and lead-time on
market performance–the results of the post hoc regression analyses (N=114, R&D
questionnaire)

Dependent variable:
Market performance

Variable  β T  β T

Age -.109 -1.156 -.146 -1.523
Personnel .282 3.002** .273 2.742**
Manufacturing .003 .021 .053 .368
Machinery -.019 -.143 .039 .298
ICT .095 .743 .155 1.225
Trade .021 .175 .034 .288
Construction .064 .560 .091 .796
HRM .219 2.023*
Secrecy -.146 -1.369
Lead-time .147 1.370
Tacitness .016 .152
Employment
legislation

-.079 -.729*

IPRs .145 1.271
Contracts -.223 -2.075

F 1.650 2.026*
Adjusted R² 0.039 0,113

** significant at the 0.01 level (2-tailed)
*   significant at the 0.05 level (2-tailed)
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TABLE 7.
The effects of generalized and analytical trust on innovation performance–the results of the
post hoc regression analyses (N=114, HR questionnaire)

Dependent variable:
Innovation performance

Variable  β T  β T

Age .145 1.450 .101 1.110
Personnel .135 1.389 .051 .572
Manufacturing -.042 -.299 -.174 -1.305
Machinery .035 .305 -.073 -.687
ICT -.018 -.141 -.116 -.982
Trade -.053 -.365 -.131 -.988
Construction .078 .629 -.026 -.230
Generalized trust -.061 -.668
Analytical trust .468 4.995**

F 0.724 3.542**
Adjusted R² -0.016 0.168

** significant at the 0.01 level (2-tailed)
*   significant at the 0.05 level (2-tailed)



43

43

TABLE 8.
The effects of generalized and analytical trust on market performance–the results of the
post hoc regression analyses (N=114, HR questionnaire)

Dependent variable:
Market performance

Variable  β T  β T

Age .178 1.801* .162 1.719
Personnel .121 1.260 .052 .560
Manufacturing -.195 -1.395 -.245 -1.785*
Machinery .020 .179 -.041 -.370
ICT -.090 -.714 -.129 -1.055
Trade -.112 -.782 -.141 -1.034
Construction -.089 -.722 -.147 -1.244
Generalized trust .116 1.232
Analytical  trust .312 3.234**

F 1.097 2.673**
Adjusted R² 0.006 0.118

** significant at the 0.01 level (2-tailed)
*   significant at the 0.05 level (2-tailed)
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TABLE 9.
The effects of labor legislation, IPRs, contracts, HRM, secrecy, tacitness, and lead-time on
overall alliance performance–the results of the post hoc regression analyses (N=114, R&D
questionnaire)

Dependent variable:
Overall alliance performance

Variable  β T  β T

Age ,051 0,431 0,074 0,496
Personnel ,122 1,342 0,137 1,138
Manufacturing -,227 -0,665 -0,016 -0,037
Machinery -,289 -0,805 -0,077 -0,172
ICT -,453 -1,196 -0,516 -1,097
Trade ,399 0,937 0,511 0,819
Construction ,039 0,084 0,51 0,864
HRM 0,173 1,385
Secrecy -0,235 -2,164
Lead-time 0,314 2,643**
Tacitness 0,113 1,05
Employment
legislation -0,022 -0,202
IPRs -0,084 -0,839
Contracts 0,015 0,146

F 1.052 2.228*
Adjusted R² 0.003 0.175

** significant at the 0.01 level (2-tailed)
*   significant at the 0.05 level (2-tailed)
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TABLE 10.
The effects of generalized and analytical trust on value-creation benefit–the results of the
post hoc regression analyses (N=114, HR questionnaire)

Dependent variable:
Value-creation benefit

Variable  β T  β T

Age ,177 2,082 ,155 2,076
Personnel -,044 -,560 -,126 -1,792
Manufacturing ,472 1,915 ,335 1,507
Machinery ,297 ,907 ,037 ,127
ICT ,341 1,213 ,207 ,827
Trade ,474 1,882 ,393 1,771
Construction ,203 ,700 -,001 -,003
Generalized trust ,114 1,673
Analytical trust ,457 5,087**
F 1.623 5.699**
Adjusted R² 0.037 0.272

** significant at the 0.01 level (2-tailed)
*   significant at the 0.05 level (2-tailed)


