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Abstract
Anecdotal evidence suggests that performance-based contracts (PBC) may positively affect innovation in inter-organizational relationships, but our knowledge about the underlying mechanisms is limited. This study combines transaction economics and agency theory to devise and test a proposed theoretical model that explains how and under what conditions PBCs lead to certain innovation outcomes. Specifically, we investigate how the two main features of PBCs – low term specificity and rewards being tied to performance – affect incremental and radical innovation using data from 106 inter-organizational relationships in the Dutch maintenance industry. We distinguish between incremental and radical innovation, to empirically validate the premise that antecedents that are favorable for one type of innovation may be unfavorable for the other. We find that term specificity has an inverse U-shaped effect on incremental and a negative effect on radical innovation. Furthermore, pay-for-performance has a stronger positive effect on radical than on incremental innovation. Finally, opposite to our expectations, we find a positive moderation effect of the partner's degree of risk-aversion on the relationship between pay-for-performance and both types of innovation. We also found that this moderation effect is stronger for radical than for incremental innovation.
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Introduction
Formal governance mechanisms (i.e., contracts such as fixed price, cost plus, and performance-based contracts) seem important in safeguarding inter-organizational collaborations from opportunistic behavior and failures. However, compared to studies into relational governance, research on performance effects of contracts is limited (Schepker et al., 2014), especially in relation to innovation, a fundamental yet under-researched element of the value-creating potential of inter-organizational relationships (IORs) (Adams et al., 2006; Faems et al., 2005; Wang et al., 2011). The research that does exist is largely inconclusive: while some authors claim that contracts positively affect innovation (Johnson & Medcof, 2007; Wang, Yeung, & Zhang, 2011), others have found this effect to be absent (Gopal & Koka, 2010). 
[bookmark: _GoBack]We therefore study the effects of contracts on innovation, more specifically, the effects of Performance-Based Contracts (PBCs). A PBC is a contract that arranges for the outcome of the transaction rather than prescribing how to perform the transaction or which resources to use (Kim, Cohen, & Netessine, 2007). PBCs are characterized by low term specificity (i.e., contractual clauses related to obligations and behaviors are not specified in detail) and the partner’s rewards being linked to the extent to which outcomes are achieved. The reason for focusing on this type of contract is twofold. First, PBCs have been suggested to positively affect innovation (Kim et al., 2007; Martin, 2002; Ng & Nudurupati, 2010) , but this argument lacks empirical validation. Second, as PBCs are increasingly being adopted by practitioners (Hypko, Tilebein, & Gleich, 2010; Martin, 2002) with varying degrees of success, an empirical investigation of their effects is also needed to guide effective contracting behaviour. 
Our analysis of PBCs is informed by the literature on incomplete contracting. Like any contract, PBCs are usually incomplete in that they do not include contractual terms for all possible future events (Saussier, 2000), simply because these events cannot be foreseen or efficiently described (Hart & Moore, 1999; Mayer & Argyres, 2004). PBCs’ focus on outcomes renders them less sensitive to future events, as, changes in the environment aside, the final objective (i.e., delivering the agreed on performance) remains relatively stable over time. They therefore contain less contractual detail regarding the specification of processes, behaviors and inputs. Consequently, PBCs are relatively more incomplete than other contract types, such as fixed fee and cost-plus contracts. Relative to more complete contracts, incomplete contracts (such as PBCs) offer two important benefits. First, incomplete contracts are more flexible in the sense that they allow for contingency adaptability (i.e., they allow the partner to make changes that are deemed necessary by them to be able to deal with unforeseen circumstances) (Bernheim & Whinston, 1998; Luo, 2002). Second, incomplete contracts provide the partner with more freedom to organize processes surrounding transactions in the way they deem best (Bernheim & Whinston, 1998; Luo, 2002). As the prescribing nature of more complete contracts may inhibit innovation (Hart, 1989; Wang, Yeung, & Zhang, 2011), it is the open nature of incomplete contracts that is expected to foster innovation. 
The problem with incomplete contracts (such as PBCs), however, is that they do not sufficiently address transaction characteristics that may result in opportunistic behavior (Goldberg, 1976, 1985; Williamson, 1985). From a transaction cost economics (TCE) perspective, this partner opportunism should be countered by opting for a more complete contract. This however may negatively affect innovation, as more contractual detail restricts a partner’s freedom to identify new solutions. Alternatively, agency theory (AT) suggests that the problem of opportunistic behavior may be solved by linking a partner’s rewards to their performance (Eisenhardt, 1989). AT also suggests that the optimal reward scheme depends on the partner’s degree of risk-aversion. All in all, these two theories provide different solutions for curbing opportunism, with differing consequences for innovation. As a result, we need to consider these theories collectively rather than separately to understand the effects of (incomplete) contracts on innovation. Interestingly, the typical characteristics of PBCs (i.e., low term specificity and rewards being linked to performance) allow for the interdependent application of both solutions. 
	We thus draw on TCE and AT to empirically study the effects of PBCs on innovation. We make a distinction between incremental and radical innovation, as, even though various authors have asserted that organizational antecedents that are favorable for one type of innovation may be unfavorable for the other (e.g., De Brentani, 1998; Koberg et al., 2003), empirical studies examining such relationships provide mixed results (Jansen, Van Den Bosch, & Volberda, 2006). Not differentiating between different types of innovation might also explain why studies are not converging towards one conclusion as to how and which contracts foster innovation. Thus, evidence on how formal governance affects the different types of innovation remains largely inconclusive. Whereas radical innovation entails developing a completely new product/service or making a fundamental change in the configuration of existing products/services, incremental innovation involves minor improvements or adjustments in existing products/services (Dewar & Dutton, 1986; Roy, Sivakumar, & Wilkinson, 2004). Using both TCE and AT, we develop our research model, from which our hypotheses are derived. These hypotheses are tested using a survey-based research approach, whereby we collect data on 106 IORs from the Dutch maintenance industry. 
Our study contributes to existing literature in several ways. First, by studying the effects of contracts on a positive IOR outcome, we address a gap identified in previous studies (i.e., performance implications of contracts) (Anderson & Dekker, 2005; Schepker, Oh, Martynov, & Poppo, 2014; Vandaele, Rangarajan, Gemmel, & Lievens, 2007). Moreover, our study adds to the limited number of studies on the use and effects of PBCs (Hypko et al., 2010; Martin, 2002). Third, our hypotheses are based on the use of both TCE and AT. Whereas previous research has used either theory to understand the effects of governance on outcomes (Anderson & Dekker, 2005; Johnson & Medcof, 2007; Wang et al., 2011), our empirical study uses these two perspectives collectively rather than separately to understand performance implications of (incomplete) contracts. Finally, our focus on innovation as a performance outcome constitutes a contribution to the innovation literature (Anderson & Dekker, 2005). Distinguishing between incremental and radical innovation is an additional contribution in the innovation literature. 
The remainder of this paper is organized as follows. First, we review the literature on innovation and (performance-based) contracts to build a preliminary framework that outlines how the characteristics of an incomplete contract, such as PBCs, affect innovation. Then, we describe our research methodology, followed by a presentation of our analyses and results. We end with a conclusion, and discuss scientific contributions and managerial implications, as well as limitations and promising avenues for future research.
Theoretical Background
1.1.  Performance-Based Contracts and Innovation
PBCs are increasingly used for the effective and cost-efficient (out)sourcing of business services (Kim et al., 2007). While traditional contracts, such as fixed price or cost plus contracts, focus on inputs and processes, PBCs focus on the outputs and outcomes, that is the performance to be delivered by the partner (Mirzahosseinian & Piplani, 2011). For example, under a PBC, the partner providing maintenance to an airplane’s turbine-engine is not rewarded according to the materials used (e.g., spare parts) or the activities conducted, but for the uptime of the engine (i.e. ‘power by the hour’) (Ng, Maull, & Yip, 2009). Thus, the contract explicitly identifies the performance that should be delivered by the partner (e.g., uptime percentage), rather than describing how to achieve this performance. The partner may find it in their own interest to engage in innovative activities by investing in new products/services and/or more efficient ways of delivering the service (Kim et al., 2007). This shift toward contracting performance, which is replacing traditional contracting practices, is a trend that can be identified in both the manufacturing and service industries and in both the private and public sectors (Hypko et al., 2010; Kim et al., 2007).  
	TCE and AT propose that the IOR can be protected by the degree of contractual completeness and the way the partner is being rewarded respectively. PBCs can be characterized in terms of these two solutions to partner opportunism: low term specificity and the partner’s rewards that are linked to performance (i.e. pay-for-performance) (Hypko et al., 2010; Ng & Nudurupati, 2010). These two characteristics each may foster innovation. We define innovation as an activity to be conducted by the partner (Johnson and Medcof, 2007). This definition is derived from contracting literature, where innovation refers to all partner-initiated, proactive undertakings that result in new or improved ways of delivering transactions. The key premise of this definition of innovation is that the focal organization taps into the partner’s entrepreneurial ideas (Shimizu, 2012). Both parties may benefit from the innovation: for example, when innovation results in a better service or product for the focal organization and in more efficient delivery of the transaction for the partner. We conduct more detailed analyses by distinguishing between incremental and radical innovation. Incremental innovation refers to minor improvements or adjustments in the existing products or services and involves the use of existing knowledge (Dewar & Dutton, 1986). Radical innovation involves engaging in new knowledge domains to develop a completely new product or service, or to fundamentally change the configuration of existing products or services (Das & Joshi, 2007). 

1.2. Low Term Specificity and Incremental and Radical Innovation
Term specificity has been mentioned in both TCE and AT studies on contracting and innovation. Labeled contractual detail in TCE, Wang, Yeung, and Zhang (2011) argue that detailed contracts may hamper existing knowledge exchange and innovation because of the clear, contractual specification of what is and is not allowed. Using an AT perspective, Johnson and Medcof (2007) argue that specifying only the desired outcomes, as is the case in PBCs, allows the partner room for innovation. 
Low term specificity gives the partner the autonomy to decide how to attain the performance goals which both parties have agreed upon, and control over the processes and procedures of their own work (Das & Joshi, 2007). The partner has the autonomy to exploit their existing knowledge. They will seek to maximize their profits by leveraging existing strengths and identifying new opportunities within existing knowledge domains. We therefore argue that low term specificity in PBCs increases the partner’s autonomy, which in turn fosters incremental innovation. 
However, although low term specificity is considered beneficial for incremental innovation, TCE and AT also suggest that excessive low term specificity creates the potential for the partner to act opportunistically (Eisenhardt, 1989). Very high degrees of autonomy (i.e., very low degrees of term specificity) stimulate less committed partners to let their own interests prevail over joint interests (Shimizu, 2012). Individual interests may include engaging in competitive activities or sharing enhanced knowledge to a competitor (Kloyer & Scholderer, 2012). Thus, the overall quality and value of the incremental innovative activities is lower when the partner’s autonomy is too high (Shimizu, 2012). Thus, as a too high level of term specificity inhibits innovation, organizations need to carefully balance high innovation versus limited partner opportunism. Accordingly, we expect an inverted- U-shaped relationship between term specificity and incremental innovation.
To pursue radical innovation, however, the parties in the IOR should leave the contract preferably completely open. Very low term specificity enables the partner to exchange and generate new knowledge (Wang et al., 2011). We state that very low term specificity grants the partner the autonomy to engage in and support new ideas, demonstrate creativity experimentation, and take actions free of contractual constraints (Lumpkin & Dess, 1996; Nonaka, Toyama, & Konno, 2000). Underlying this is the notion that the partner will develop new ideas if they feel free to do so. Hence, the parties in the IOR should have sufficient autonomy to exchange new knowledge that may lead to the creation of radical innovation (Popadiuk & Choo, 2006). Reversely, detailed contractual rules and obligations constrain radical innovation (Jansen et al., 2006). Relying on contractual rules and procedures hampers experimentation and ad-hoc problem solving efforts. It reduces the likelihood that the partner deviates from existing knowledge, structured behavior, and it hinders deviation from a partner’s variation-seeking behavior (Jansen et al., 2006). In sum, we hypothesize:

Hypothesis 1A: There is an inverted-U-shaped relationship between term specificity and incremental innovation.
Hypothesis 1B: There is a negative relationship between term specificity and radical innovation.

1.3. Pay-for-Performance and Incremental and Radical Innovation 
The second characteristic of PBCs is linking the partner’s rewards to the performance they deliver. According to AT, linking rewards to performance is an example of an incentive scheme that can align the interests of the two parties in the IOR and reduce the potential for opportunistic behavior created by incomplete contracts (Eisenhardt, 1989; Shimizu, 2012). Through these schemes, the contract rewards the partner based on outcomes that are closely related to their efforts by means of incentives to meet performance goals (Argyres & Mayer, 2007; Lyons, 1996). If the rewards are linked to behavior or the resources used, the partner will be discouraged from engaging in activities, such as incremental and radical innovation, that will not be rewarded (Deckop, Mangel, & Cirka, 1999; Eisenhardt, 1989). In these cases, the partner limits themselves to perform only those activities and behaviors that are specified in the contract and for which they are being paid. On the other hand, when rewards are linked to performance, it induces the partner to behave in the interest of the focal firm and to engage in improved or new activities that improve performance. Therefore, the partner will invest in performance improvement via innovative activities, anticipating that the incentive payment will offset the investment (Heinrich & Choi, 2007). Indeed, financial incentives have been demonstrated to be positively related to incremental and radical innovation (Abbey & Dickson, 1983; Johnson & Medcof, 2007; Shepherd & DeTienne, 2005). However, compared to incremental innovation, radical innovation involves higher uncertainty, complexity and unpredictability (Cabrales, Medina, Lavado, & Cabrera, 2008). Radical innovation is associated with higher variability in outcomes and a higher probability of failure. Hence, radical innovation is inherently more risky than incremental innovation. At the same time, this high risk is compensated by higher net profits. Higher gains tend to require that more risk is taken: one cannot have high returns without taking substantial risks. As the net profits will be higher for radical innovation, we expect the positive effect of pay-for-performance to be stronger here than for incremental innovation. We thus state:

Hypotheses 2A&2B: There is a positive relationship between paying the partner based on their performance and incremental (a) and radical (b) innovation.
Hypothesis 2C: The positive effect of pay-for-performance is stronger for radical than for incremental innovation.

1.4. Moderation Effect of Risk-Aversion on Incremental and Radical Innovation
AT furthermore suggests that the optimal reward scheme depends on the partner’s degree of risk-aversion (Eisenhardt, 1989). When the partner is paid based on their performance their liability increases (Gates et al., 2004). The partner is confronted with increased responsibilities and bears more risk (e.g., financial risk, failure to meet deadlines) because their income stream is uncertain (Gates et al., 2004). Since attitudes toward risk differ among organizations, we argue that the level of incremental and radical innovation is lower for a risk-averse partner that is being paid for their performance. Risk-averse organizations will opt for status-maintaining decisions, and favor solutions that have been proven to work well over higher-risk options (Ederer & Manso, 2013). Therefore, when a risk-averse partner’s payment is linked to their performance, the partner may make conservative decisions and establish greater cost control at the expense of creative freedom. This may result in fewer resources being devoted to innovative activities (Bloom & Milkovich, 1998; Makri et al., 2006). 
The process of exploiting existing and exploring new knowledge domains for incremental and radical innovation respectively can be expensive and involves commitment of the partner’s assets (Das & Joshi, 2007). It requires organizations to take risk as innovation may not always result in/ contribute to targeted performance. This is even more the case for radical innovation because it involves a greater risk than incremental innovation. Thus, we suggest that the partner’s degree of risk-aversion has a stronger negative moderation effect on radical than on incremental innovation:

Hypothesis 3A&3B: There is a negative moderation effect of the partner’s degree of risk-aversion on the relationship between pay-for-performance and incremental (a) and radical (b) innovation.
Hypothesis 3C: The negative moderation effect of the partner’s degree of risk-aversion is stronger for radical than for incremental innovation.

Figure 1 summarizes the hypothesized relationships.
----------------------------------
Insert Figure 1 Here
----------------------------------
RESEARCH METHODS
3.1 Sample Selection and Data Collection
Data for this study originated from a survey of buyer-seller relationships. Based on the results of a pilot test with 74 buying organizations which we conducted in different industries to identify in which industries PBCs are used, we concluded that PBCs are often used in the maintenance sector. Data were collected in 2013 using an online survey to measure all variables from the perspectives of both; the buyer (i.e. focal firm) and the seller (i.e. the partner). Note that the responses of the buyer and seller are not linked (i.e. it is not a dyadic relationship study). Data collection took place by means of an online survey administered through a dedicated website. Sample firms were identified from the list of members of the Dutch Association for Maintenance Services (in Dutch: Nederlandse Vereniging voor Doelmatig Onderhoud, NVDO). The 1700 member organizations are either asset owners (i.e. the buyer of maintenance services) (35%), providers of maintenance services (35%), or consultants (30%), operating in one of six different maintenance sectors (i.e. maintenance in the real estate sector, infrastructure, fleet [excluding passenger cars], process industry, manufacturing, and food, beverage & pharmaceuticals). Asset owners and providers are both well knowledgeable about the aspects of the contract underlying the IOR, we therefore were interested in surveying the 1190 asset owners and providers of maintenance services.
We contacted the board members of NVDO to obtain their approval and support, and subsequently positioned the research towards members as a joint effort, with the aim of maximizing the response rate. We sent the questionnaire accompanied by an introductory letter explaining the intent of the study, assuring confidentiality, and indicating the preferred survey respondent (i.e. a manager who knows the content of the contract and collaboration). Respondents were first asked to indicate whether they are an asset owner, a maintenance provider or a consultant. Consultant responses were excluded from our analyses.
Respondents were asked to fill out the questionnaire for one specific service contract, which could be any of three types: fixed price contracts, cost plus contracts, and PBCs (Kim et al., 2007). Incorporating multiple types of contracts ensures variation in our key variables: e.g., term specificity will be lower for a PBC than for a cost plus contract. We interviewed and pre-tested the survey with eight respondents and researchers in business management of different universities to identify ambiguities in terms, concepts, or issues revealed. Minor changes of wording were made based on their feedback. In addition, we conducted a pilot test of this survey with 74 buying organizations.
After three reminders, newsletter announcements, an announcement in their printed magazine, and intensively calling members who had not responded yet, 169 questionnaires were received, for an overall response rate of 14.2%. 63 responses were discarded due to excessive missing information, resulting in a final usable dataset of 106 responses. Of these, 39.6% are active in the process industry, 19.8% in real estate, 13.2% in food, beverage, & pharmaceuticals, 11.3% in infrastructure, 8.5% in manufacturing, and finally 5.7% are active in the fleet sector. The respondents hold the following functions: contracting manager (13.2%), director/owner (13.2%), advisor (12.3%), general manager (12.3%), maintenance manager (6.6%), operations/production manager (6.6%), engineer (4.7%), purchaser (3.8%), marketing/communication manager (2.8%), and plant manager (1.8%). Furthermore, around 59% of the organizations in the sample have more than 250 employees and the average revenue of the organizations is around €1,273 mln. On average, respondents have 14 years of experience in managing relationships with external partners and they have managed 18 contracts in 2012. These figures suggest a high level of competence of the informants, which suggests that the responses provided should have sufficient quality.
To assess potential respondent bias, we compared the responses of early and late responses. We compared characteristics such as e.g., the maintenance sector, function of the respondent and the number of contracts the respondent had managed. We also compared the responses to all our independent and dependent variables. The results of the independent samples T-tests showed no significant differences between these groups, suggesting that non-response bias was not a concern. In addition, the main reason for not completing the survey as indicated by non-respondents during the call-back sessions was lack of time. This also suggests that there are no differences between respondents and non-respondents. 

3.2 Measures
We operationalized the variables using single or multi-item reflective measures. See appendix A for the items we used for our key variables. Items were measured using either a 5-point or 7-point Likert-scale ranging from 1 (strongly disagree) to 5 or 7 (strongly agree). All questions were asked to both, asset owners and providers of the maintenance service.
Radical and Incremental Innovation. Given that we collect our data in the maintenance sector, the survey questions are in the context of service transactions. Note however, we measure both, service and product innovation. Incremental innovation items were developed based on the works of various authors who have studied incremental innovation (Jansen et al., 2006; Koberg, Detienne, & Heppard, 2003) and focus on minor changes in existing services and products such as improving the maintenance process. Radical innovation items were developed based on the works of Gallouj and Weinstein (1997) and  Hertog (2000) and focus on, among others, the extent to which the maintenance provider has developed a new service and product/technology and/or a new way of interacting with the client. 
Term Specificity. Based on the items developed by Argyres, Bercovitz, and  Mayer  (2007), Mayer (2006) and Ryall and Sampson (2009) we captured term specificity in three items which e.g., state to what extent the contract prescribes how the partner should develop certain technologies and specific resources should be contributed to the service delivery. 
Pay-for-performance. We measure pay-for-performance using a six-item scale that measures how the partner is paid. Specifically, we ask respondents to state whether the partner is paid based on the performance they deliver rather than the processes and resources they use. The items were adapted from Jaworski, Stathakopoulos, and Krishnan (1993).
Risk-Aversion of the partner. We opted for a single-item measure of the partner’s degree of risk-aversion for three reasons. First, high quality, validated reflective measures of organizational risk-aversion in an IOR context are virtually non-existent. Second, the measures developed by Venkatraman (1989) demonstrated weak validity in our pilot test. Third, single-item risk-preference measures have worked well in extant economics and management research (Dohmen et al., 2011; Pennings & Garcia, 2001). Our final measure captured the degree to which the partner prefers to follow the ‘tried and true’ paths. The higher the score, the more risk-averse the partner is.
Control variables. First, firm size can influence both types of innovation because different firm sizes exhibit different organizational characteristics and resource deployment (Wang et al., 2011). Firm size was measured by using the number of employees of the organization. Second, trust stimulates innovation (Wang et al., 2011). The interaction among parties who have trust in each other will be more informal, leading to the creation and sharing of existing and/or new knowledge that could result in innovation (Im & Rai, 2008). Based on validated items used in previous research, we measure trust using a nine-item scale which captures contractual, goodwill and competence trust (Aulakh, Kotabe, & Sahay, 1996; Green, 2003; Lui & Ngo, 2004). Third, we also controlled for relationship length that may help parties build trust which, in turn, might affect innovation (Wang et al., 2011). Relationship length was measured by counting the years since the relationship was formed. Furthermore, previous research has shown that the complexity of the transaction, and the industry in which the firm operates may affect incremental and radical innovation, we controlled for these variables as well. Transaction complexity was measured using a single-item scale asking respondents about the complexity of the products and services in the selected contract. In addition, we created dummy variables for the six maintenance sectors to control for industry effects. Finally, to control for perception differences between a buyer and seller, we also controlled for whether the respondent works for an asset owner or a provider of maintenance services. 
RESULTS
The models are analyzed using Partial Least Squares (PLS). The reasons to choose PLS over covariance-based structural equation modeling (CBSEM) are three-fold. First, compared to CBSEM, PLS is better equipped in dealing with small sample sizes. In addition, given that we are one of the first to test how PBCs affect innovation, we are still in the first stages of exploring the relationships among our variables and determining the predictive validity of the independent variables on the dependent variables. As such, PLS is a more appropriate analysis tool in analyzing the hypotheses in this stage (Peng and Lai, 2012). Finally, we are dealing with a complex research model due to the inverse-U and moderation effect in a single model, with two dependent variables. In case of model complexity, CBSEM increases the total number of parameter estimates, possibly leading to model identification and convergence issues (Peng & Lai, 2012). PLS, on the other hand, uses an iterative algorithm to separately calculate parts of the measurement model, and subsequently estimates the structural path coefficients (Peng & Lai, 2012). This leads to a successful estimate of the factor loadings and structural paths subset by subset.  
We first used expectation maximization (EM) to replace the small amount of missing values. We then used a bootstrapping sample of 500 to estimate standard errors and statistical significance of structural paths. We replicated the analyses with two additional iterations with bootstrapping samples of 200 and 1000 to assess the stability of the significance of the path coefficients. The results are consistent across the three bootstrap samples. 

4.1 Measurement Model
We employ confirmatory factor analysis (CFA) to assess unidimensionality, convergent- and discriminant validity of our multi-item constructs.
Table 1 presents the descriptive statistics and the bivariate correlations among the variables. All indicators load high (>0.5) on their respective constructs and are significant at a 1% significance level, providing evidence for unidimensionality and convergent validity. Composite reliabilities (CRs) exceed the 0.70 threshold for acceptable reliability. The average variance extracted (AVE) values exceed the 0.50 threshold for all constructs. We used AVE and compared this to the squared correlation between construct pairs to assess discriminant validity. The AVE is larger than the squared correlations between constructs, indicating that each construct explains more of its variance in its item measures than it shares with other constructs. In addition, our data does not deal with cross-loadings. 
To minimize concerns about common method bias, we incorporated remedial procedures (Podsakoff et al, 2003). First, the pre-test we conducted before survey administration minimized item ambiguity and any comprehension problems for the respondents. In addition, we guaranteed respondent  anonymity, which reduces respondents’ tendency to provide socially desirable answers. Finally, we included items that needed to be reversely coded, which is recommended for reducing the potential effects of pattern responses. To identify whether we are dealing with common method bias we looked at the path coefficients of the models and Harman’s post hoc-one factor test (Podsakoff et al., 2003). The path coefficients show different levels of significance across the models, indicating the absence of common-method bias. In addition, principal component analysis for Harman’s post hoc-one factor test showed that the first factor accounts for 26.9% of the variance, suggesting that the observed variance cannot be explained by one underlying factor (Im & Rai, 2008).
----------------------------------
Insert Table 1 Here
----------------------------------
4.2 Hypotheses Tests
We mean centered and standardized the variables term specificity, pay-for-performance and risk-taking propensity prior to creating the cross products and interaction terms. Table 2 examines the relationship between the contractual characteristics and incremental and radical innovation. 
----------------------------------
Insert Table 2 Here
----------------------------------
We tested the relationships with three separate models. Model 1, the baseline model, tests the control variables. Model 2 evaluates the impact of the direct effects of the independent variables (including the cross product variable of term specificity) on the dependent variables. Finally, model 3 includes the effect of the moderation variable on incremental and radical innovation. It represents the fully specified model which assesses our hypotheses while controlling for other potentially confounding factors. The final model exhibits adequate predictive validity, as it explains 55% of the variance in incremental innovation, and 34% in radical innovation. 
The results support Hypothesis 1A since the linear term of term specificity is positive and significant (β=0.2, p<0.01), while the squared term of term specificity is negative and significant (β=-0.11, p<0.05). This means that there is an optimal level of term specificity which maximizes incremental innovation. Hypothesis 1B states that the higher the degree of term specificity in a contract, the less likely the partner will engage in radical innovation. The results show that this hypothesis is supported (β=-0.09, p<0.1). To evaluate the effect size of term specificity (and its quadratic effect) on incremental and radical innovation, we use Cohen's (1988) f 2 test. The effect size is computed as the increase in R2 relative to the proportion of the variance that remains unexplained in the dependent variables (Peng & Lai, 2012). We find that the f 2  of term specificity for incremental innovation is 0.12 and for radical innovation is 0.01, which are considered small and no effect sizes respectively (Cohen, 1988). 
The results in Table 2 show that Hypothesis 2A (β=0.10, p<0.1) and 2B (β=0.38, p<0.01) are supported. This means that paying the partner based on their performance will positively affect incremental and radical innovation. Note that hypothesis 2C is also supported given the higher beta coefficient for radical innovation. This means that pay-for-performance has a stronger effect on radical than on incremental innovation. This is also reflected in the medium (i.e., 0.15) and small (i.e., 0.06) effects sizes (f 2) for radical and incremental innovation respectively. 
Hypothesis 3A is refuted; there is a significant positive moderation effect of risk-aversion on the relationship between pay-for-performance and incremental innovation (β=0.13, p<0.01). This means that pay-for-performance has a stronger positive effect on incremental innovation when the partner is risk-averse. To better understand the form of the moderation effect, we plotted this effect in Figure 2a. Consistent with the positive interaction term, the plot shows a positive relationship between pay-for-performance and incremental innovation when the partner’s degree of risk-aversion is high. Table 2 further shows that there is a positive moderation effect of risk-aversion on the relationship between pay-for-performance and radical innovation, thus leading us to refute hypothesis 3B. The interaction term is positive and significant (β=0.27, p<0.01). The plot in Figure 2b shows that there is a positive effect of pay-for-performance on radical innovation for providers with a high degree of risk-aversion. Finally, the higher beta coefficient for the moderation effect for radical innovation suggests indeed a stronger moderation effect for radical innovation than for incremental innovation; yet, this effect is positive and not negative. Hence, hypothesis 3C is also refuted. The effect sizes (f 2) of the moderation effect are 0.05 and 0.08 for incremental and radical innovation respectively. Note however, even though effect sizes of 0.02-0.14 may be regarded as small, Chin et al. (2003) may be regarded as small, Chin et al., (2003) state that a low effect size does not necessarily imply that the underlying moderator effect is negligible. Even small effect sizes can be meaningful under extreme moderating conditions and, thus, should these conditions be taken into account as well. 

----------------------------------
Insert Figure 2A&2B Here
----------------------------------
CONCLUSIONS AND DISCUSSION
Though authors have suggested that PBCs have a positive effect on innovation, they have not explained how this effect may occur. A PBC is a contract that the parties have intentionally left incomplete, and it has two characteristics: low term specificity and pay-for-performance. We provided empirical evidence on how these two contractual characteristics affect innovation. First, we found that term specificity has an inverse-U effect on incremental innovation, meaning that to achieve incremental innovation the contract should contain a certain degree of term specificity, but the contract should not be too detailed. On the other hand, we found that there is a negative effect on term specificity and radical innovation. Second, in line with our theoretical model, we found that pay-for-performance has a stronger positive effect on radical than on incremental innovation. Third, we found that the partner’s degree of risk-aversion negatively moderates the relationship between pay-for-performance and incremental and radical innovation. This effect was found to be stronger for radical than for incremental innovation. This is in contrast to our expectations that risk-aversion would have a negative moderation effect. A plausible explanation for this finding can be found when considering the pressure the partner experiences. Risk-averse partners would generally be considered less likely to accept contracts with outcome-based compensation because of the uncertain income streams. As “outcomes are only partly a function of behaviors” (Eisenhardt, 1989, p. 61), other factors that may influence outcomes (i.e., external contingencies such as macro-economic conditions) may be outside the partner’s control. Partners that are risk-averse will weigh these possible external influences heavier than their own influence on the outcome, and will possibly even seek to avoid pay-for-performance reward schemes. However, in some situations, partners may be forced into a pay-for-performance clause. Under such conditions, risk-averse partners will experience pressure to perform, as the consequences of not meeting performance targets could have substantial financial consequences. Such performance pressure drives organizations to more strongly value creative ideas and, thus, act on the outcomes of a creative climate (Hunter, Bedell, & Mumford, 2007). Such pressure may elicit creative thinking and persistence toward deriving solutions (e.g., Anderson, De Dreu, & Nijstad, 2004) that lead to the desired performance. Although the consequences of not meeting performance targets may be equally severe for both risk-averse and non risk-averse partners, the latter will experience less pressure since they are more used to be in this kind of situation and are more open to taking risks. 
Theoretical contributions: First, our study adds to the limited stream of research on performance implications of (performance-based) contracts (Hypko et al., 2010; Schepker et al., 2014), more particularly innovation performance. Our findings provide evidence for the assertion that antecedents have different effects on incremental and radical innovation. Incremental innovation requires a higher degree of term specificity than radical innovation, which benefits most from a contract that is free from any contractual rules and obligations. The opportunism that might arise from a too low term specificity should be offset by linking rewards to performance; linking rewards to performance is less urgent in case of incremental innovation. This inter-relationship between term specificity and pay-for-performance underlines the importance of using both TCE and AT collectively in explaining the effects of contracts, in contrast to existing research which uses the theories separately. Another important contribution to extant research stems from our finding that the use PBCs should not be limited to IORs involving non risk-averse partners only. Our findings suggest that in contracts where pay-for-performance is used may be more successful when the partner is actually risk-averse, as the increased pressure resulting from the pay-for-performance clause inherent in PBCs may positively affect the risk-averse partner’s creativity and persistence. 
Managerial contributions: First, the finding that the relationship between term specificity and incremental innovation appears to have an optimum suggests that the partner needs the freedom to decide how to deliver the service and which resources to use, yet, when term specificity is too low or too high, it may have detrimental effects on incremental innovation. Finding this optimal degree of contractual term specificity requires significant managerial skills. The resulting level of term specificity may however negatively affect radical innovation, as the best contract for achieving radical innovation would be a very low degree of contractual term specificity. For radical innovation, organizations must carefully think about incentivizing the partner by paying them based on their performance. Paying the partner based on their performance will also lead them to engage in incremental innovation, but to a lesser extent than radical innovation. Finally, when pursuing innovation, organizations should preferably engage in outcome-based reward schemes with risk-averse partners, as under conditions of pay-for-performance, risk-averse partners tend to achieve higher levels of incremental and radical innovation. All in all, for incremental innovation, organizations should design a contract with an optimum degree of term specificity (i.e., not too low nor too high), and may then add pay-for-performance schemes. For radical innovation, pay-for-performance schemes are critical to counter the opportunism resulting from the lack of constraints (i.e., very low level of term specificity) needed for this type of innovation. As PBCs can be typified by both contractual characteristics, this contract type may be effectively used for both types of innovation, though not simultaneously. 

5.2 Limitations and Future Research
First, we used perceptual data only. Instead, future research could use objective data such as the actual content of the contracts. Performing in-depth contractual analysis would fit with the call for more research based on contractual content (Chen & Bharadwaj, 2009). Second, although we did not find response bias in our data, the response rate is rather low. We therefore posit that a larger sample should be covered in future research to increase external validity. Moreover, the sample is drawn from firms in the Dutch maintenance sector and therefore can only be generalized to this population. Future research should seek to extent this domain to other industries and geographical areas. Finally, as common method bias cannot be completely eliminated in single-respondent studies, caution must be exercised in interpreting the results as this bias may make the results of the hypothesized relationships stronger or weaker (Das & Joshi, 2007; Parkhe, 1993). Therefore, future research should preferably be based on mixed-methods, multi-respondent approaches. 
	There are several interesting future research avenues. First, contrary to recent studies in intra-firm settings which found that contractual detail might not be as detrimental for radical innovation as previously thought, we find that term specificity does have a negative effect on radical innovation. Future research could continue this line of research by studying whether contractual term specificity affects radical innovation differently in inter- versus intra-firm settings. Second, future studies could investigate the effects of different pay-for-performance schemes, such as bonuses and innovation incentives, on innovation. Third, future research could focus on the conditions under which risk-aversion is an advantage rather than a disadvantage. Extant research has shown that pressure may foster creativity when it arises from intellectually challenging situations; yet other types of pressure (i.e., stress resulting from for example high time pressure) may have the opposite effect. It seems worthwhile to try and reveal how organizations can create and maintain “healthy” pressure for their risk-averse partners. Finally, in this study we only tested the effect of formal control on innovation and do not address the effects of relational governance. IORs governed by contracts that are prone to opportunistic behavior require other governance methods such as the relationship. Relational attributes could also affect innovation. Future research could therefore study the interaction between (performance-based) contracts and relational governance elements, rather than testing their effects independently in separate studies. 
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APPENDIX 
	Appendix A: Scale items, Standardized Loadings (SL), and T-values (t)
	
	

	Incremental Innovation (Likert-scale= 1 to 5)
	SL
	t

	To what extent do you agree on the statements below regarding the activities that have been carried out by the partner within this maintenance contract
	 
	 

	1. The partner continuously improves the maintenance processes
	0.809
	42.391

	2. The partner often refines the delivery of existing products and services
	0.863
	56.624

	3. The partner regularly implements small adjustments to existing products and services
	0.867
	50.975

	4. The partner improves the efficiency of the products and services that are delivered
	0.918
	91.812

	5. The partner contributes to a higher degree of usage and effectiveness of the asset
	0.790
	28.373

	6. The partner improves scope management
	0.859
	43.057

	7. The partner achieves a higher productivity from the mechanics
	0.752
	22.881

	Radical Innovation (Likert-scale= 1 to 5)
	 
	 

	To what extent do you agree on the statements below regarding the activities that have been carried out by the partner within this maintenance contract
	 
	 

	1. A creation of a new service within a particular market
	0.839
	47.469

	2. A new way of interacting with the client who receives the service
	0.863
	50.593

	3. A changed internal organizational arrangements with the supplier to allow their employees to perform their job properly 
	0.814
	27.145

	4. A change in the tangible aspects of the transaction (e.g., a new/changed technology)
	0.801
	23.774

	Term Specificity (Likert-scale= 1 to 7)
	 
	 

	To what extent are the following specifications outlined in this maintenance contract 
	 
	 

	1. Which specific persons should be assigned the management and monitoring tasks
	0.736
	22.457

	2. Which specific technologies should be contributed by the partner
	0.724
	15.821

	3. How the partner should develop certain resources/technologies 
	0.876
	65.014

	Pay-for-performance (Likert-scale= 1 to 7)
	 
	 

	To what extent do you agree on the following statements regarding the reward schemes applied in this contract 
	 
	 

	1. The partner's rewards are linked to the outcomes of the service they deliver
	0.648
	13.274

	2. The partner has sufficient financial incentives to improve/develop the service
	0.757
	24.696

	3. The partner is compensated for delivering a better service quality
	0.792
	23.674

	4. The partner's rewards are linked to the degree by which they improve their performance
	0.835
	25.717

	5. We have agreed upon performance bonuses on top of the regular payment schemes when performance levels exceed targets
	0.775
	
26.514

	6. The partner is financially rewarded for developing alternative/new ways of achieving the performance targets
	0.815
	
32.092

	Trust (AVE = 0,557; CR = 0,918; α = 0,901; Likert-scale= 1 to 5)
	 
	 

	To what extent do you agree on the following statements regarding the degree of trust between your company and the partner's
	 
	 

	1. Our relationship with this partner is characterized by high levels of trust
	0.752
	18.022

	2. Both parties generally trust that each will abide by and work  within the terms of the contract
	0.764
	23.359

	3. Both parties are generally skeptical of the information provided by each other [R]
	0.648
	12.371

	4. Both parties trust each other to have the required resources (such as capital and labor)
	0.781
	29.783

	5. Both parties recognize and acknowledge each other’s reputation and capabilities
	0.698
	15.731

	6. Both parties do whatever is necessary to ensure the success of the collaboration even if it involves performing tasks which they had not previously agreed on
	0.769
	26.230

	7. Neither party withholds any information that is needed  to perform well
	0.721
	19.061

	8. Neither party exploit to their advantage any (temporary) shortcomings  of the other parties' company
	0.725
	16.896

	9. Both parties work hard to help each other solve problems that may influence the success of the collaboration
	0.842
	39.727

	Risk-aversion of the Partner 
	
	

	To what extent do you agree on the following statements regarding the partner’s predisposition towards risks
	
	

	1. The partner preferably follows the ‘tried and true’ paths
	
	

	Transactional Complexity 
	
	

	1. How would you evaluate the complexity of the products and services delivered by the partner within this maintenance contract (from very low to very high)
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Table 1: Descriptive Statistics and Correlation Matrix

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

	1. Radical innovation
	3,12
	0,92
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	2. Incremental innovation
	3,38
	0,88
	,497**
	1
	
	
	
	
	
	
	
	
	
	
	
	
	

	3. Specificity level
	3,43
	1,53
	,239*
	,489**
	1
	
	
	
	
	
	
	
	
	
	
	
	

	4. Pay-for-performance
	3,67
	1,45
	,368**
	,190
	,349**
	1
	
	
	
	
	
	
	
	
	
	
	

	5. Risk-Aversion
	4,97
	1,25
	-,103
	-,184
	-0,023
	0,062
	1
	
	
	
	
	
	
	
	
	
	

	6.Transactional complexity
	3,50
	0,89
	,149
	,205*
	,249**
	,209*
	-,019
	1
	
	
	
	
	
	
	
	
	

	7. Trust
	3,93
	0,64
	,152
	,319*
	,320**
	,013
	,025
	,196*
	1
	
	
	
	
	
	
	
	

	8, Relationship length
	11,49
	8,43
	-,033
	,106
	-,009
	-,020
	,068
	,057
	,153
	1
	
	
	
	
	
	
	

	9. Firm size 
	5,91
	2,39
	-,060
	-,199*
	-,119
	,077
	,031
	,058
	-,183
	-,065
	1
	
	
	
	
	
	

	10. Industry-Infrastructure
	0,11
	0,32
	,020
	,052
	-,105
	-,099
	-,014
	,000
	-,134
	-,113
	,152
	1
	
	
	
	
	

	11. Industry-Fleet
	0,06
	0,23
	,114
	,115
	,100
	,179
	-,124
	,046
	,078
	,068
	,164
	-,088
	1
	
	
	
	

	12. Industry-Process
	0,40
	0,49
	,059
	,135
	,184
	,002
	,130
	-,021
	-,006
	,121
	-,025
	-,289**
	-,198*
	1
	
	
	

	13.Industry-Manufacturing
	0,08
	0,28
	-,053
	-,065
	-,027
	,094
	,198*
	,096
	,114
	,087
	-,045
	-,109
	-,075
	-,247*
	1
	
	

	14.Industry-Food, Beverage, Pharma
	0,13
	0,34
	-,180
	-,289**
	-,214*
	-,080
	-,079
	-,031
	-,121
	-,038
	-,055
	-,139
	-,096
	-,316**
	-,119
	1
	

	15. Perspective focal firm/     partner
	0,52
	0,50
	,269**
	,530**
	,278**
	-0,48
	-,154
	,031
	,095
	,104
	-,141
	,046
	,154
	,047
	-,045
	-,126
	1

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Cronbach's Alpha
	-
	-
	0,85
	0,929
	0,683
	,865
	-
	-
	,901
	-
	-
	-
	-
	-
	-
	-
	-

	Composite Reliability
	-
	-
	0,898
	0,943
	0,824
	,898
	-
	-
	,918
	-
	-
	-
	-
	-
	-
	-
	-

	Average Variance Extracted (AVE)
	-
	-
	0,688
	0,703
	0,611
	,597
	-
	-
	,557
	-
	-
	-
	-
	-
	-
	-
	-

	N= 106.
	
	
	
	
	
	
	
	
	

	**Significance level: p<0,01 (2-tailed).
	
	
	
	
	
	
	
	
	

	*Significance level: p<0,05 (2-tailed).
	
	
	
	
	
	
	
	
	



	Table 2: Results of Hypotheses Tests Using PLS
	 
	 
	 
	 
	 
	 

	
	
	Model 1: Impact on
	
	Model 2: Impact on
	
	Model 3: Impact on

	 
	 
	Incremental innovation
	Radical innovation
	 
	Incremental innovation
	Radical innovation
	
	Incremental innovation
	Radical innovation

	Controls
	
	
	
	
	
	
	
	

	
	Firm size
	-0.13*** (0.04)
	-0.03 (0.04)
	
	-0.13*** (0.04)
	-0.04 (0.04)
	
	-0.12*** (0.04)
	 0.00 (0.03)

	
	Trust
	 0.23*** (0.05)
	 0.12* (0.06)
	
	 0.19*** (0.04)
	 0.13** (0.05)
	
	 0.22*** (0.05)
	 0.19** (0.05)

	
	Relationship duration
	 0.01 (0.02)
	-0.10* (0.06)
	
	 0.05 (0.03)
	-0.08 (0.05)
	
	 0.03 (0.03)
	-0.10* (0.05)

	
	Transactional complexity
	 0.15***(0.05)
	 0.13** (0.06)
	
	 0.08* (0.04)
	 0.04 (0.04)
	
	 0.09* (0.04)
	 0.06 (0.05)

	
	Industry-Infrastructure
	 0.06 (0.05)
	 0.00 (0.04)
	
	 0.11** (0.05)
	 0.04 (0.04)
	
	 0.09* (0.03)
	-0.02 (0.04)

	
	Industry-Fleet
	 0.04 (0.03)
	 0.06* (0.03)
	
	-0.01 (0.02)
	-0.01 (0.02)
	
	 0.00 (0.02)
	-0.02 (0.03)

	
	Industry-Process
	 0.05 (0.05)
	 0.03 (0.05)
	
	 0.06 (0.04)
	 0.01 (0.04)
	
	 0.07 (0.04)
	 0.01 (0.04)

	
	Industry-Manufacturing
	-0.09 (0.07)
	-0.07 (0.06)
	
	-0.07 (0.05)
	-0.08 (0.06)
	
	-0.07 (0.04)
	-0.11* (0.06)

	
	Industry-Food, Beverage, Pharma
	-0.19*** (0.06)
	-0.13** (0.07)
	
	-0.14*** (0.05)
	-0.13** (0.05)
	
	-0.14** (0.04)
	-0.12** (0.05)

	
	Perspective focal firm /partner
	 0.46*** (0.04)
	 0.24*** (0.05)
	
	 0.36*** (0.05)
	 0.26*** (0.05)
	
	 0.35*** (0.04)
	 0.24*** (0.05)

	Direct effects
	
	
	
	
	
	
	
	

	
	Specificity level
	
	
	
	 0.23*** (0.06)
	-0.06 (0.05)
	
	 0.20*** (0.06)
	-0.09* (0.05)

	
	Specificity level^2 
	
	
	
	-0.10** (0.05)
	 0.06 (0.05)
	
	-0.11** (0.04)
	 0.05 (0.04)

	
	Pay-for-performance 
	
	
	
	 0.11** (0.05)
	 0.42*** (0.05)
	
	 0.10* (0.04)
	 0.38*** (0.05)

	
	Risk-aversion
	
	
	
	-0.13*** (0.04)
	-0.08* (0.05)
	
	-0.13*** (0.04)
	-0.08** (0.04)

	Moderation effect
	
	
	
	
	
	
	
	

	
	PfPx RA
	
	
	
	
	
	
	 0.13*** (0.08)
	 0.27*** (0.05)

	R²
	
	0.45
	 0.15
	
	 0.54
	 0.28
	
	 0.55
	 0.34

	∆R²
	
	
	
	 0.09
	 0.13
	
	 0.01
	 0.06

	Notes. PfP: Pay-for-performance; RA: Risk-aversion. Standardized coefficients are shown, with standard errors in parentheses. 

	Two-tailed tests. *p < 0.1, **p < 0.05, ***p < 0.01.
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FIGURESFIGURE 1: Conceptual Model: Relationship between PBC Characteristics and Innovation




























FIGURE 2A: Plot of the Moderating Effect of Risk-Aversion on Incremental Innovation



















FIGURE 2B: Plot of the Moderating Effect of Risk-Aversion Propensity on Radical Innovation
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Low RA	Low PfP	High PfP	2.97	3.19	High RA	Low PfP	High PfP	2.27	3.5700000000000003	
Radical Innovation
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