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Abstract

    This paper aims to examine the effects of two aspects of tie characteristics-trust and learning -to the firm's subsequent innovation output. We argue both learning and trust behavior lead to high level of joint problem solving which in turn influence innovation performance. In addition, a ‘climatic’ characteristics, namely environmental competitiveness was also involved in the framework to explore the contingency role of the two relational characteristics on innovation performance. Using survey data from a sample of 194 firms from mainland China, we found that trust and learning both have a positive impact on innovation performance because they facilitate joint problem solving at the firm level and the relationship between trust, learning and joint problem solving was moderated by environmental competitiveness. We also find that trust and learning have a positive interaction effect on the outcome variable. Theoretical and managerial implications are discussed. 
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Introduction
    Innovation has continued to become more and more popular research topic on the way of firms sustaining and enhancing their competitive positions. More recent works, building on Marshall’s early writings (Marshall, 1890/1916
), have switched the focus towards learning, creativity and innovation within regions or local clusters (Porter, 1990
; Krugman, 1991
; Saxenian, 1994
).Management scholars and practitioners are increasingly concerned with understanding what makes some alliance “out innovate” others. While, to realize an innovative solution represents what Jarillo (1988
) describes as first entrepreneurial problem i.e., it requires the accumulation and access to the necessary resources and capabilities. The issue of how collaboration behavior can create innovation performance has become a fundamental research question. Although learning and trust are frequently theorized to be central to the acquisition of innovative capabilities through inter-firm ties (Ahuja, 20002; Gulati, 1999
; Stuart, 19981), the effects of learning and trust typically are inferred rather than examined directly. Previously few study exams how different elements of inter-organizational ties affect innovation performance, but how resources are combined and codified knowledge was transfer to translate into innovative capability and how the climate of the clusters may influence the role of relational factors is unclear. To address this issue, this study examines a relatively under-explored tension in the literature the path and mechanism of tie features influencing innovation performance in clusters. To understand this, not only important for firms to enhance innovativeness but also enhance the sustainable competitive advantage of the clusters.
Literature Review and Theoritical Hypothesis

Previous research on assessing the effects of a firm's network of relations on innovation in clusters has largely limited to ventures operating in non-cluster markets with relatively “remote” exchange partners. For instance, Ahuja (2000)2 explores the role of direct ties, indirect ties, and structural holes (disconnections between a firm's partners)-to the firm's subsequent innovation output. Tiwana (2008) suggests that strong ties complement bridging ties in enhancing alliance ambidexterity at the project level. While several researchers have demonstrated the importance of network the firm embedded in promoting innovation in clusters. But this line of research mainly focuses on knowledge spillovers and public knowledge as well as adoption or diffusion of innovations in industrial districts not the tie features. This narrow focus limits theoretical completeness and is a significant gap in the literature which highlights the importance of decomposing the buyer and seller relationship into distinct and separate elements and identifying the contents transmitted through each type of tie (McEvily and Marcus, 2005
). 

Future, what has not been systematically and empirically investigated is the mechanism of how relational recourses facilitate innovation. Since the knowledge underlying innovative capabilities is partially tacit, it is difficult to articulate and transfer, in other words, we claim that the effects of learning and trust typically are inferred rather than examined directly (Uzzi, 1997
).The underlying premise is high level of trust and knowledge sharing in the clusters, but they do not address in details the structure and mechanics of relational features’ impact on firm level innovation performance in industrial clusters. In particular, we focus on the role of joint problem solving as the mechanism in the joint value creation process and investigate the extent to which joint problem solving between buyer and supplier firms link key antecedents and outcome variables. Such an investigation is needed in order to advance theory building and empirical testing in supply chain management in clusters. We seek to gain a better and integrative understanding of the strategic importance of this construct within the context close-knit network.

More importantly, the link between relational resources and firm innovativeness is not universal but rather could be context specific. It has long been argued that network ties play an important role in new product innovation (e.g. Gulati, 19994; Marshall, 2004; Ragatz, Handfield, & Scannel, 1997), because of their facilitative role in various inter-organizational contexts (Teece, 1989).But, environmental competitiveness in a proximate region lead to similar resources and similar strategy, which can influence the roles of relational resources in firm innovativeness and the cooperative behavior in inter-firm relationship. So far, however, little theoretical or empirical work has addressed this issue (Bengtsson and Solvell,2004).

    In this study, we aim to address the above gaps in the literature by examining the roles and mechanism of trust and learning on firm innovation performance. Inter-organization trust was defined as the extent of the willingness to rely on a party in whom one has confidence (cf. Ganesan, 1994
). Inter-organizational learning was defined as the extent to which knowledge and information transferred between buyer and seller (Geoffrey & Onno, O, 2003
). Specifically, three research questions will be addressed: (1) How the two relational characteristics relate to innovation performance from both buyer and seller perspective. (2) Do the two types of relational characteristics complement each other? In other words, do they have interaction effects on the innovation output. (3) How the ‘climatic’ characteristic (i.e. environmental competitiveness) to influence the efficiency of the two relational characteristics?
Joint problem solving and innovation performance
    Solutions to complex innovation problems require more integration and synthesis of diverse, complementary knowledge and capability (Henderson and Clark, 1990
; Nickerson and Zenger, 2004
; Tiwana, 200812). To acquire an innovative capability a firm must comprehend it (Mcevily and Marcus, 200513). Previous study suggests that joint problem solving is critical to internalize capability and fostering value-enhancing inter-organizational relationships in supply chain management and relationship marketing literature (e.g., Mohr and Nevin, 1990
; Mohr et al., 1996
; Prahalad and Hamel, 1990
). In empirical studies, researchers have typically considered joint problem solving as a facet of a broader construct, such as relational governance (e.g., Heide & Miner, 1992
, Lusch & Brown, 1996
). Joint problem solving is defined as the degree to which the parties to an exchange ‘share the responsibility for maintaining the relationship itself and for problems that arise as time goes on’ (Heide & Miner, 1992: 275
) Such arrangements typically involve routines for troubleshooting problems as they arise and negotiating the mutual adaptations required to resolve the difficulty. 

Joint problem-solving arrangements promot the transfer of complex and difficult-to-codify knowledge to enhance innovative capability (Mcevily and Marcus,200513). Through joint problem solving, relationship-specific procedure and language for transfer tacit knowledge may be developed to reach a mutually satisfactory new solution for every contingency(Hansen, 1999
). Such arrangements provide learning opportunities by creating a forum conducive to interaction and the transfer of tacit knowledge about innovative capabilities. In innovation-seeking partners, it is often initially difficult to clearly envision the intended performance outcome. For example, different firm managers might have different perspectives on what they view as the ideal solution and things may changed differently from what expected (Dougherty, 1992
; Tiwana, 200812). These perspectives must be reconciled by joint problem solving arrangements to arrive at a shared conceptualization of the envisioned solution. Therefore, although partnership provide possibilities for gaining access to complementary know-how (tacit, sticky, and noncodifiable knowledge) and technological capabilities (Kale, Singh, and Perlmutter, 2000
; Mowery, Oxley, and Silverman, 1996
), their coordinated utilization at the firm level is necessary to translate them into practice. By providing a forum, joint problem solving arrangements allows a firm to draw on the insights, experience, and ability that customer and supplier firms have to create forms of dealing with disagreements and other contingencies of the business relationships and in turn to be more innovative(Marshall, 2004
; Dyer & Singh, 1998
).The greater the extent of joint problem solving is, the greater the recognition and integration of new information about new needs and constraints that arises in progress are. Therefore, we propose the following hypothesis:

H1: Joint problem solving will be positively related to firms’ innovation performance.
2.2 Trust, joint problem solving and innovativeness
Inter-organizational trust reflects the level of relational embeddedness and cohesiveness in buyer-seller relationships (Kale et al., 2000
; Uzzi, 199714; Tiwana, 200812), which facilitates information flowing (Danny, Geoffrey & Onno, O, 2003
), and also enhance the efficiency of joint actions in buyer-seller relationships (Paulraj, Lado, & Chen, 2008
). Because the resources and information are more likely to share if a firm have confidence in the information and advice provided by an exchange partner and to believe that the recommendations made are in its own best interest (Das and Teng, 1998
; Mcevily and Marcus, 2005.). In addition, trust also makes it possible for a firm to be more open with its exchange partners (Dore, 1983
; Ouchi, 1979
). In order for transaction partners to provide information and guidance useful for solving problems and develop new products and operational process, it is necessary for the firm to reveal certain details about its operations and the challenges the partner faces to. For this reason, if problem come up or market environment changed, they may sharing their specific knowledge to help each other jointly solve the problem and find new solutions jointly.

Moreover, trust provides a context conducive for joint actions because the buyer and seller are less likely to discredit each other’s perspectives in attempting to solve problems. By virtue of their reciprocal relationships, buyer and seller are also less likely to engage in cost-benefit calculus before contributing proprietary or valuable knowledge to a collaborative project (Molm, Peterson, and Takashaki, 1999
). Exchange partners that trust each other are willing to make extra efforts beyond the letter of a contract in order to overcome difficulties and help each other solve problems. Therefore, such trust is a critical antecedent to joint problem solving in alliances (McEvily and Marcus, 2005), which in turn promote innovation performance of the focal firm as we discussed above. Hence, it is primarily because in such synergistic action process, information and resources are recombined, unique new solutions can be generated and relational rents (Dyer and Singh, 1998
) can be realized. Without joint problem solving, the latent potential of inter-organizational trust for enhancing innovation performance cannot be realized. These ideas are summarized in the following hypotheses.

H2: Inter-organizational trust will be positively related to joint problem solving in buyer-seller relationship.

    H3: joint problem solving will mediate the relationship between inter-organizational trust and firm’s innovation performance.
2.3 Learning, joint problem solving and innovativeness
For joint problem solving to occur, it is necessary for the exchange partners to share information relevant to the problem. Inter-firm trust is needed but not sufficient, inter-firm learning also needed to guarantee more tacit knowledge and capability for innovative solution processed by partners and can be transferred and absorbed (Danny, Geoffrey & Onno, O, 2003).Inter-organizational learning is the ability to share and transfer knowledge with other partners (Lorenzoni and Lipparini,1999
). Because the information conveyed through ties that are more highly embedded is situation-specific and ‘holistic,’ in the sense that it consists of a composite of related details, it is both meaningful and instructive to promote joint problem-solving arrangements that allow exchange partners to engage in experimentation, observation, and search for solutions. More over, since such knowledge is difficult to codify and articulate, which makes it challenging to transfer (Teece, 1977; Zander and Kogut, 1995
; Szulanski, 1996
), The information shared in the learning process is often face to face, which help the exchange partners to jointly and effectively solve the common problem (McEvily and Marcus, 2005). Hence, inter-organizational learning provide new know-how, that is, new ways of doing things to jointly solve problem effectively and also provide face to face communication opportunities to jointly solve problem efficiently. Therefore, the higher the level of learning in a given buyer-seller relationship, the greater probability of innovation is engendered from diversity of accessible knowledge, capabilities, and perspectives. Since knowledge sharing in inter-organizational learning influence innovation only if it is employed in joint problem solving to improve production and respond customer needs, we expect their influence on the focal firms’ innovation performance mediated by joint problem solving. Therefore, we propose the following hypothesis:

    H4: Inter-organizational learning will be positively related to joint problem solving in buyer-seller relationship.

H5: joint problem solving will mediate the relationship between inter-organizational learning and firms’ innovation performance.

2.4 Complementarities between trust and learning
Complementarities are said to exist when having more of one thing increases the returns of having more of another (Milgrom and Roberts, 1995
). Statistically, this represents a positive interaction effect. Viewed at firm level, it is plausible that an given partner can simultaneously be high on trust and on learning. Exchange partners that simultaneously possesses trust and learning will have access to a diverse array of specialized knowledge, perspectives, and skills and meanwhile easy to communicate and react jointly for the rising problem. Since relational capital based on mutual trust, respect, and friendship at the individual level between alliance partners created a basis for learning and know-how transfer across the exchange interface (Kale et al., 2000; Inkpen and Wang, 2006
). Trust can affect both the extent of knowledge exchanged in alliances and the efficiency with which it is exchanged. A high level of trust contributes to information sharing and learning because decision makers do not feel that they have to protect themselves from the other’s opportunistic behavior (Child and Faulkner, 1998
). Without trust, however, the information exchanged between the parents directly or through the alliance may not be highly accurate, comprehensive, or timely because the parents are unwilling to take the risks associated with sharing more valuable information. Therefore, partnerships built will support learning. Further, the willingness of inter-firm leaning and history of successful knowledge transfer also enhance the trust between firm represented by more transparency or openness.

   Therefore, we expect trust and learning ties to exhibit complementarities, i.e., a positive interaction effect on joint problem solving. However, such complementarities influence innovation only because they facilitate joint problem solving in firm level. Without joint problem solving, valued information and knowledge will not engender innovation in terms of either products or process. Therefore, we propose the following hypothesis:
    H6: Inter-organizational learning complements trust in enhancing joint problem solving in buyer-seller relationship.

    H7: The influence of the complementarity between Inter-organizational learning and trust on the  focal firm’s innovation performance is mediated by joint problem solving.
2.5 The Moderating Role of environmental competitiveness
Environmental competitiveness refers to the degree of competition reflected in the number of competitors and the number of areas in which there is competition (Miller, 1987). Environmental competitiveness always characterized as high efficiency and low cost oriented. In competitive and hostile environments, firms intend to conserve their resources with intensive pressures for higher efficiency and lower prices (Matusik and Hill, 1998). And also imitators may take the innovation rent of the original inventors, and the threat of substituted products and their potential innovation which makes any extensive risk taking, forceful proactiveness, and strong emphasis on investing inter-firm learning with uncertain outcomes can be hazardous when competitive conditions become more demanding. To joint act with firms with high level of inter-firm trust may reduce the risk and more efficient.

Moreover, high level of competitive environments lead to less organizational slack (Zahra, 1996). The function of slack resources is to absorb and react the new changes in the environment to guarantee the stability and sustainable development of organization. Inter firm learning related tacit knowledge demonstrate long term strategic commitment and uncertain revenue and such investment may harm the viability of organizational units (Zahra and Bogner, 1999) and the flexibility of both organizations. Hence, environmental competitiveness usually reduces available resources for inter-firm learning (Miller and Friesen 1983; Zahra, 1996). Therefore, we propose the following hypothesis:

H8: Environmental competitiveness negatively moderates the relationship between inter-firm learning and joint problem solving.
H9: Environmental competitiveness positively moderates the relationship between inter-firm trust and joint problem solving.
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Fig. 1  Research Model
Method

3.1  Sample and Data Collection
We developed a questionnaire on the basis of literature search and previous case studies (Bell, 2005
; McEvily and Marcus, 2005;Hiede and Minner, 1992; Halikas et al，2005
; Doney and Cannon's ,1997
; Bengtsson and Solvell, 2004
; Claro, Hagelaar and Omta, 2003
 ). In order to test for content validity of the scales in the questionnaire, a panel with four experts was conducted. We then carried out a pretest at five suppliers in which managers and/or owners were asked to fill out the questionnaire and raise questions as problems and ambiguities arose. This information was used to further improve the questions and scales. Finally, we collect data in wenzhou area of mainland China from the early May of 2007 to the late November of 2007. 600 questionnaires was sent to the firms’ managers from the city of Rui’an and Yueqing. When responding all questions about the business relationship, informants were asked to consider their relationship with a specific partner with whom the informant has done business regularly over the previous year. After sending a reminding message to all the potential respondents, we received 280 responses; this resulted in a response rate of 46.7%. Among them, 86 pieces of returned questionnaires were incompletely filled or with self-evident mistakes, which were considered as unqualified questionnaires. Hereby, the returned valid questionnaires are 194 pieces, resulting in an effective respond rate of 32.3%. There were no significant differences between responding ventures and non-responding ventures in terms of venture size and age.

Table 1 provides an overview of the relative distribution of respondents in terms of the following three relevant variables: industry, sales revenues and business characteristics. 
Table 1 Distribution of respondents

	
	N
	%

	Industry
	
	

	Automobile
	32
	16.5

	Electric Appliance
	39
	20.1

	Machine and equipment manufacturing
	16
	8.2

	Clothes and shoes
	23
	11.9

	Consumer products 
	9
	4.6

	foods
	3
	1.5

	Communication
	7
	3.6

	service
	12
	6.2

	Total
	194
	100

	Sales revenues (in million RMB)
	
	

	Less than 1
	3
	1.5

	1-5
	6
	3.1

	5-10
	12
	6.2

	10-30
	38
	19.6

	30-100
	83
	42.8

	Above 100
	52
	26.8

	Total
	194
	100

	Business Types
	
	

	Manufacture
	97
	50.0

	Manufacture and Distribution
	63
	32.5

	Wholesale and Distribution
	16
	8.2

	retailing
	7
	3.6

	Other Services
	11
	5.7

	Total
	194
	100


3.2  Measurement

Five-point Likert response format was used from “1=totally disagree” to “5=totally agree” for all items in this study to ask respondent to choose the answer that most consistent with their recognition and feelings. We measured innovation performance with three items adapted from Bell, 2005). Three items were used to measure joint problem solving (McEvily and Marcus, 2005; Hiede and Miner, 1992
). They indicate the behavior of the relationships that captures the degree of joint solutions to problems a supplier demonstrates toward the selected buyer (Heide & Miner, 1992; Lusch & Brown, 1996);Trust comprises multi aspects including ability, benevolence and integrity (Mayer et al 1995
), based on this viewpoints, we employed Doney and Cannon's (1997) scale to asses trust in buyer–seller relationships. Following McEvily and Marcus (2005) and halikas et al. (2005), inter-organizational learning was measured with three items that reflect the extent to which interaction between buyers and sellers in knowledge sharing and integration. We measured competitiveness with three items adapted from Bengtsson and Solvell (2004) & Claro, Hagelaar and Omta (2003) in terms of “Competition in our local market is intense, Many similar firms in our local market and Product can be easily imitated”.
Harman’s one-factor test was used to check for the presence of common method variance (Podsakoff and Organ, 1986
). We subjected all the key measures to a factor analysis and then determined the number of factors accounting for the variance in the measures. The first factor captured only 17.2% of the variance in the data. Since a single factor did not emerge and the first factor did not account for most of the variance, we concluded that common method variance might not be an issue. We also assessed the reliability of the multi-item scales with Cronbach’s alpha. As can be seen, all scales had reliabilities above the 0.60 threshold (Crobanch, 1951; Nunanlly, 1978).

Prior to testing the hypotheses, I conducted a confirmatory factor analysis to estimate the measurement model and to further establish uni-dimensionality and construct validity, which included all variable factors. The ratio of listwise sample size to estimated parameters of the measurement model was 11:1, exceeding the threshold level of 5:1 (cf. Hair, Anderson, Tatham, & Black, 1998).As shown in Table 2, all factor loadings were significant. he values for CFA model fit indices including goodness of fit (0.91), normed fit index(0.94), non-normed fit index(0.96), Root mean square error of approximation(0.064), normed χ2 (142.64) and df (80 ) indicate that the data fits the model well and hence establish the uni-dimensionality. Carr and Pearson(1999)
 suggests that to test convergent validity,  t-values of the standardized coefficients between each item and variables should be up two(i.e. T>2) and also Squared Multiple Correlations for Variables should be above thirty percent(i.e. R2>0.3).According to this, we dropped items with R2 value below 0.3(which was marked with * on the top right corner).The standardized coefficients and t-values for the individual paths show that all the indicators are significantly related to their underlying theoretical constructs and, hence, exhibit convergent validity. The result of this analysis is provided in table 2. Table 3 presents means, standard deviations, correlations, and reliability coefficients (Cronbach alpha) of variables examined in this study.
Table 2  items and confirmative factor analysis results

	Variables and Items
	loading
	standardized

loading
	Cronbach’s Alpha (α)

	Dependent Variables
	

	Buyer innovativeness (Bell, 2005) BIP
	.794

	BIP1 we often leads the industry at introducing new products 
	λy11
	.70                              
	

	BIP2 we often leads the industry at introducing new services
	λy21
	.68
	

	BIP3 we often leads the industry at adopting new technologies
	λy31
	.84
	

	Joint problem solving (McEvily and Marcus, 2005;Hiede and Minner, 1992; Halikas et al，2005) JPS        .863

	JPS1 We are jointly responsible with the supplier for getting things done
	λy73
	.86       
	

	JPS2 We develop our operation modes even if problem not exists
	λy83
	.87       
	

	JPS3 we try to solve problem so that they will no longer appear
	λy93
	.44
	dropped

	Independent variables
	

	Inter-organizational Trust (Doney and Cannon's ,1997) IOR Doney and Cannon's ,1997

	.665

	RCL1 This supplier keeps promises it makes to our firm.
	λx11
	.55
	

	RCL2 We believe the information that this supplier provides to us
	λx21
	.64
	

	RCL3 This supplier is trustworthy.
	λx31
	.56
	

	RCL4 This supplier or is honest with us
	λx41
	.63
	

	RCL5 This supplier considers our welfare when making decisions regarding this market*
	λx51

	.48
	dropped

	Inter-organizational Learning (Halikas et al，2005) IOL Halikas et al，2005
 McEvily and Marcus, 2005; 1992; 
	.900

	RCA1 lot of mew knowledge has been developed for us during the relationship
	λx62
	.84
	

	RCA2 Our main [customer/supplier] shares proprietary and

sensitive information with us
	λx72
	.91
	

	RCA3 We develop manufacturing method together with the supplier
	λx72
	.85
	

	Control variable
	Industry, business type, firm size, total asset, sale Revenues per year, district

	Goodness of fit
	χ2=142.64(p<0.001); df=80; χ2/df=1.78; RMSEA=0.064; GFI= 0.91; CFI=0.97; NNFI= 0.96


Note:All t-values are significant at P < 0.05 level.

Table3 Correlation matrix and summary statistics

	Variables
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11

	1. Industry
	1
	
	
	
	
	
	
	
	
	
	

	2 business type
	.372**
	1
	
	
	
	
	
	
	
	
	

	3 firm size
	-.147*
	-.193**
	1
	
	
	
	
	
	
	
	

	4 sale Revenues 
	-.032
	-.156*
	.546**
	1
	
	
	
	
	
	
	

	5 total asset
	-.025
	-.097
	.470**
	.637**
	1
	
	
	
	
	
	

	6 district
	-.185**
	-.114
	.201**
	.228**
	.124
	1
	
	
	
	
	

	7 Trust
	.019
	.062
	-.007
	.008
	.081
	.067
	1
	
	
	
	

	8. Learning
	-.013
	.014
	.060
	.031
	-.063
	.163*
	.432**
	1
	
	
	

	9. Joint problem solving
	-.093
	-.044
	.042
	.073
	.009
	.172*
	.419**
	.515**
	1
	
	

	10. Buyer innovativeness 
	.059
	-.062
	.007
	.188**
	.140
	.167*
	.340**
	.341**
	.354**
	1
	

	11. Environmental Competitiveness 
	.006
	.058
	.044
	-.089
	-.078
	-.065
	-.082
	.067
	-.073
	.035
	1

	Mean
	4.82
	1.85
	2.71
	4.82
	5.88
	3.34
	3.81
	3.38
	4.08
	4.20
	3.40

	S.D.
	3.16
	1.20
	1.56
	1.17
	2.25
	1.69
	.533
	.97
	.73
	.60
	.80


a N=194

b Numbers in diagonal are reliabilities.

*p < 0.05; **p < 0.01

    We controlled for the following variables. First, Industry referred to the industry the firm belongs to, including Automobile, Electric Appliance, Machine and equipment manufacturing, Clothes and shoes, Consumer products, foods, Communication, and service industry. Second, Business type referred to the main business the firm is engaged on to distinguish the position of the firm in the supply chain, including Manufacture, Manufacture and Distribution, Wholesale and Distribution, retailing, and Other Services. Third, Firm size referred to the natural log of the number of full-time employees. Fourth, Previous research suggested that R&D spend and innovation performance might vary by sale Revenues and total asset, which were added to the framework. Finally, because the sample was from different areas and district, culture and education level may vary, we coded the cases according to the district.
4. Model Testing Result
According to Baron and Kenny (1986) procedure for testing mediation, IV should be significantly related to DV in Step 1. Mediating variable (M) should be significantly related to DV in Step 2. When IV and M are considered simultaneously in Step 3, the relation between M and DV should remain significant. Kenny, Kashy, and Bolger (1998) and MacKinnon et al. (2002) have more recently recognized that this approach of also requiring direct effects (step 1) is overly restrictive. In other contexts where the more proximal IV to M and M to DV associations are larger than the distal IV to DV association, it seems unwise to defer considering mediation until the bivariate association between IV and DV is established (Shrout & Bolger, 2002). In practice, researchers have begun to relax the Step 1 precondition in estimating the mediation models (e.g. Schneider, Ehrhart, Mayer, Saltz, & Niles-Jolly, 2005, Tiwana, 2008). In keeping with these updated notions for testing mediation, the hypothesized relationships were tested following the mediated regression guidelines outlined by MacKinnon et al. (2002). This required establishing a relationship between the independent variables with the mediator (joint problem solving), and the mediator with the dependent variable (buyer innovativeness and seller innovativeness). 

Three stepwise regression models were used to test the hypotheses, one with firm innovativeness as the dependent variable (Model 1), and then with joint problem solving as the dependent variable (Model 2). The results of the analyses are presented in Table 4 (with the standardized regression coefficients related to the hypothesis tests italicized). A summary of the results in the context of the research model is presented in Figure 3. 

To test Hypothesis 1, which proposed a positive relationship between joint problem solving and firm innovativeness, we used a stepwise regression model in which the control variables, the predictors, the interaction term (trust x learning), and finally the mediator (joint problem solving) were sequentially introduced in the model. The results are summarized as Model 1.In Table 4. joint problem solving had a significant and positive relationship with buyer innovativeness (β= 0.185; p < 0.05), supporting Hypothesis 1. The R2 value increase attributable to adding joint problem solving to the model was statistically significant at the 5 percent level (Fchange = 5.27, p < 0.05), thereby suggesting the predictive relevance of joint problem solving to the model. Two other patterns are noteworthy in Model 1: (a) the direct effects of the predictors on the dependent variable remain significant across all model steps and (b) the direct effects of interaction term on the dependent variable remain non-significant. 

Model 2 is used to test Hypotheses 2, 3, 4and 5, in which using the independent variables predict joint problem solving (the mediator). Hypothesis 3 predicted a positive relationship between trust and innovation performance that is mediated by joint problem solving. As Step 1 in Model 3 shows, the relationship between trust and joint problem solving was positive and significant (β = 0.246; p < 0.001) , which supports hypothesis 2. Since the relationship between Joint problem solving and firm innovativeness was also positive and significant (Model 1, Step 2). Furthermore, the direct effect decreased from trust to firm innovativeness.(β= 0.155; p < 0.5) when considering the mediator, suggesting that the relationship is partially mediated. This result supports Hypothesis 3. Hypothesis 4 predicted a positive relationship between learning and Joint problem solving, which was also supported (β =0.381; p < 0.001). The results also support the mediating relationship through Joint problem solving proposed in Hypothesis 5 (see table 3).

 Hypothesis 6 proposed that trust and learning ties in buyer and seller relationship complement each other in enhancing innovativeness, i.e., trust and learning exhibit positive interaction effects. We therefore first created an interaction term (trust x learning). We used Lance’s (1988)
 residual-centering technique to overcome distortion of the main effects due to the tendency of main effects and interaction terms to be highly correlated. This interaction term was added to Model 2 in Step 2 to test Hypothesis 5. The interaction term had a positive and significant relationship with joint problem solving (β = 0.129; p< 0.05), and its addition to the model led to a statistically significant (p< 0.05) increase in explained variance, supporting Hypothesis 6. Furthermore, as the relationship between the interaction term and the mediator was positive and significant as just discussed; the relationship between the mediator and Innovation performance was also positive and significant (β = 0.185; p < 0.05) as previously described. And also, the direct effect from this interaction term (Step 3, Model 1) was non-significant. This suggests that the influence of the interaction between trust and learning on the dependent variable is fully mediated by joint problem solving, supporting Hypothesis 7. Figure 2 depict the summary of results.

Model 3 shows that the interaction between learning and environmental competitiveness is negative and significant(β= .148, p < 0.1), To plot this interaction, exploitation relationship and environmental competitiveness took the values of one standard deviation below (i.e., low level) and above (i.e., high level) the mean. The plot of the interaction is shown in Figure 3, which identical with H9. But H8 was not supported.
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Fig.2  Summary of results for buyer innovation performance

	variables
	Model 1

firm Innovation performance
	Model 3

Joint problem solving

	
	Step1

controls
	Step2

IV(main effect)
	Step3
Interaction term
	Step4

mediator
	Step1

controls
	Step2

IV
	Step3

Interaction
	Step4

moderator
	Step2

Interaction

	
	Std. β
	Std. β
	 Std. β
	Std. β
	 Std. β
	Std. β
	Std. β
	Std. β
	Std. β

	Industry
	.072
	.071
	 .068
	.080
	-.071
	
	
	
	

	business type
	-.081
	-.102
	 -.100
	-.094
	.002*
	
	
	
	

	firm size
	-.175*
	-.182*
	 -.178*
	-.167
	-.028
	
	
	
	

	sale Revenues 
	.199*
	.194*
	 .191*
	.175
	.096
	
	
	
	

	total asset
	.082
	.085
	.085
	.090
	-.048
	
	
	
	

	district
	.176*
	.11†
	.117†
	.103
	.161
	
	
	
	

	Trust
	
	 .216**
	 .207**
	.155†
	
	.246***
	.268***
	.241***
	.238***

	Learning
	
	 .229**
	 .226**
	.154†
	
	.381***
	.420***
	.412***
	.405***

	Trust× Learning
	
	
	-.037
	-.061
	
	
	.122*
	
	

	Joint problem solving
	
	
	
	.185*
	
	
	
	
	

	Environmental competitiveness
	
	
	
	
	
	
	
	-.069
	-.088

	Trust x EC
	
	
	
	
	
	
	
	
	. 071

	Learning x EC
	
	
	
	
	
	
	
	
	-.128†

	R2 
	.063
	.196
	.193
	.212
	.042
	.319
	.334
	.324
	.335

	Increase in R2 
	—
	.137***
	.001
	.023*
	—
	.277
	.015*
	.005
	.011†

	F-value
	3.05**
	6.55***
	5.83***
	5.91***
	1.29
	10.25***
	9.70***
	9.25***
	7.89***


Table4 Results of regression analyses

† p < 0.10; ∗p < 0.05; ∗∗p < 0.01; ∗∗∗p < 0.001 (two-tailed test)
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Fig.3 Inter-organizational learning in Environmental Competitiveness

Explanation and Conclusion

    The objective of this study was to examine the tensions and complementarities between inter organizational trust and learning in influencing innovativeness in buyer-seller relationships. We found that trust and learning both have a positive impact on innovation performance because they facilitate joint problem solving at the firm level and the relationship between trust, learning and joint problem solving was moderated by environmental competitiveness. We also find that trust and learning have a positive interaction effect on the outcome variable.
5.1 Theory implications
 The present study makes several important theoretical implications for the research stream of supply chain management, strategic alliances, and for the broader strategy literature. 

Firstly, this paper builds on previous work by explicitly examining the underlying mechanisms that facilitate the acquisition of innovative capabilities from external sources. The results showed that joint problem solving partially mediate the influence of trust and learning and fully mediates the complementarities effect on innovativeness. A significant mediating role of joint problem solving illustrates that external ties facilitate integration of a broad repertoire of specialized knowledge from collaborating alliance partners at firm level, which in turn influences the successful realization of innovation, which is consistent with the finding of Tiwana (2008) at the project level. The joint problem solving perspective therefore offers a theoretical explanation for how tie characteristics and tie contents influence innovativeness. 

Second, this research is to reveal the heterogeneous influence of different features of embedded ties on the acquisition of innovativeness in deferent environment conditions. we have further developed some intriguing arguments that the moderating effect of environmental competitiveness differs for the two types of tie features.

Third, another contribution of this research is to reveal the heterogeneous influence of different features of embedded ties on the acquisition of innovative capabilities. Inter-firm collaborative linkages are associated with two distinct kinds of network benefits. First, they can provide the benefit of resource sharing, allowing firms to combine knowledge, skills, and physical assets. Second, collaborative linkages can provide access to knowledge spillovers, serving as information conduits through which news of technical breakthroughs, new insights to problems, or failed approaches travels from one firm to another. As for the role of learning and trust, on the one hand, the successful accomplishment of novel solution requires the knowledge-spillover benefits provided by learning, but on the other hand, collaboratively joint problem solving with resource-sharing requires high level of trust. It may be described as the tension between ‘the idea problem’ versus ‘the action problem. (Obstfeld, 2005
).Therefore, an buyer-seller relationship is high on both trust and learning may be described as the ideal configuration (Tiwana,2008; Burt,1992). 
5.2 Managerial implications
The two issues raised above have important practical implications for modeling the impact of tie characteristics on organizational outcomes. 

Firstly, the relative value of trust versus leaning is likely to depend on the degree to which the benefits provided by trust and learning. To the extent that inter-firm trust and learning provide different types or amounts of benefits, the possibilities of substitution between “trust” and “learning” ties may be limited. Besides considering about the internal environment of the firm to choose the partner, the external condition is a key factor to be considered especially in transition market.

Secondly, to realize the impact of the relational recourses engender by inter-firm ties on firm innovativeness, joint problem solving is very critical. In this study, joint problem-solving arrangements is the more prominent driver of innovative capability acquisition and acts as a critical linking mechanism between ties features and the acquisition of innovative capabilities.

Especially, two-way repeated interaction over time based on trust is very important for transferring the tacit knowledge underlying an innovative capability since the recipient rarely assimilates the knowledge completely in a single interaction, but requires multiple interactions. For this reason, establishing an effective joint problem solving mechanism can be considered a relatively immobile resource that is difficult to acquire quickly, which represent a network resource that is somewhat inimitable and sustainable source of competitive advantage.

5.3 Research limitation
    This study has several limitations that also suggest directions for future research. First, he use of self report data may pose such potential problems as the limited recall of the respondents, biased perceptions of past realities, and common method issues. However, although our post hoc examination and validation analysis indicated no serious common method problems, Further study should try to collect data from different parties (e,g, supplier or customer) to investigate the antecedents and outcomes of joint problem solving from multiple viewpoints. Since the supplier also plays a significant role in affecting the quality of the dyad, there is a need to examine the exchange relationship from the supplier’s perspective as well. Second, we assessed tie characteristic from leaning and trust, those are central and important factors in inter-firm relationship, but still imperfect proxy for tie features. Future work should attempt to add other variables that may influence joint problem solving arrangement like commitment, interdependency to the model.
* This paper is sponsored by China Social Science Foundation (08BJY078)
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