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Abstract

:

This study examined the relationship between supply integration and relationship stability and the relationship between relationship stability and performance; furthermore, the moderation effect of environmental uncertainty on supply chain integration and relationship stability was analyzed. The subjects are typical small and medium-sized enterprises (SMEs) in developing countries that focus on niche markets to compete with large-scale manufacturers. Questionnaires were distributed to manufacturers to collect empirical data; in total, 566 valid samples were gathered. The results indicate that supply chain integration has positive effects on relational stability and that relational stability has positive effects on supply chain performance. Relational stability is a mediator between supply chain integration and supply chain performance. The contingency effects of environmental uncertainty on the relationships between internal integration and relational stability were determined in this research. This research framework extended past research on supply chain management; part of the research explored the relationship between supply chain integration and different measures of supply chain performance, as well as whether uncertainty affects supply chain integration and supply chain performance.
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1. Introduction


Due to the rapid changes in the business environment and customer needs, coupled with global competition, the product division of labor, and advances in information technology, companies are no longer facing simple company-to-company competition but instead competition between value chains [1,2], as well as competition between supply chain systems [3,4]. The performance of individual manufacturers is affected by the supply chain network to which they belong. Therefore, manufacturers at the center of the supply chain must manage multiple partnerships. In other words, competition between companies is now in fact competition between value chains and supply chains [5]. Therefore, within this group competition, the success of individual manufacturers depends on the group’s overall competitive advantage [6]. Building, strengthening, and stabilizing buyer–supplier relationships is becoming much more critical for individual companies.



Small and medium-sized enterprises (SMEs) are an especially important component of the global economy [7]. Although they might be more flexible, quick to respond, and focused on specific strengths due to their structural simplicity, SMEs still lack technology, human and financial resources, and purchasing power compared to large companies [8]. Facing a rapidly changing environment, they need to look for ways to survive, grow, and be competitive [9]. Thus, they are beginning to cooperate with external partners and depend on their partners to respond to strong competition and customer demands [10,11,12].



In Taiwan, SMEs are also the leading contributor to the country’s economic growth. They not only account for 97% of all enterprises but include over 75% of the working population. Among all SMEs, SMEs in the manufacturing sector make up the largest proportion of companies and are the most important engine for economy growth [2]. However, in recent years, threats and competition from emerging countries in Southeast Asia have led Taiwan’s SMEs to better manage their supply chain.



To cooperate and coordinate with supply chain partners, supply chain integration is one of the most important factors that enables collaborative buyer–supplier relationships. However, the majority of recent literature findings have been based on data from large companies and, as such, might not be applicable to SMEs. Therefore, more research about how SMEs should best approach supply chain integration to obtain a stable relationship with supply chain partners is needed.



Supply chain integration (SCI) refers to a strategic cooperation between an organization and its supply chain partners and effective management within and between organizations, delivering efficiency in terms of product, service, information, finance and decision-making processes with the objective of maximizing customer value [13]. According to previous research [14,15,16], supply chain integration can be divided into internal integration, supplier integration, and customer integration. Internal integration involves internal information sharing between departments and cross-departmental coordination on strategy, such as concurrent engineering and lean manufacturing. External integration can be divided into customer integration and supplier integration.



For manufacturers in the supply chain, the relationship stability (RS) of the supply chain requires a willingness to make short-term sacrifices in order to maintain relationships. Stable relationships give companies peace of mind and a sense of trust, enabling them to pursue long-term benefits [17]. Stable supply chain relationships mean that supply chain partners will be willing to invest in relationships and will be more willing to share information or technology with their suppliers or buyers so that they can benefit more from their relationships [18]. In order to survive in an uncertain environment of shorter product life cycles and rapid changes in customer demand, suppliers and buyers in the supply chain tend to prefer mutual reliance and coordination. Therefore, many companies are able to grow primarily through effective coordination and cooperation with supply chain partners [17,19]. Given that information flows more quickly between supply chain partners with effective communication and cooperation, this imperceptibly increases mutual dependence in the relationship, contributing to a stable relationship. A stable relationship can reduce supply and demand uncertainty, creating a more beneficial environment for business operations, further reducing the costs of controlling the environment, enhancing coordination and cooperation among supply chain partners, and providing benefits and competitive advantages from the relationship, thus enhancing the performance of the supply chain partners [18].



There is a close interaction between the external environment and the organizational environment. Enterprise organizations must inevitably interact with the external environment and cannot survive independent of other organizations. Therefore, the external environment is one of the most important factors in the operations of organizations [20]. In the economics, manufacturing, and supply chain literature, environmental uncertainty (EU) has been considered to be one of the factors that effects supply chain integration. For instance, transaction cost theory argues that a high degree of business uncertainty tends to lead company policy towards vertical integration [21]. In the manufacturing strategy literature, environmental uncertainty has been shown to affect company performance, such as in terms of quality, reliability, and cost, and it is recommended that flexibility should be increased in response to a high degree of environmental uncertainty [22]. The supply chain management literature argues that, when there is a high level of business uncertainty or a lack of information about supply or demand, there is closer coordination or integration between supply chains [23].



Therefore, the present study examined the relationship between supply integration and relationship stability and the relationship between relationship stability and performance; furthermore, the question of whether environmental uncertainty has a moderating effect on supply chain integration and relationship stability was also explored. It is hoped that we can develop a deeper understanding of the relationship between supply chain integration and relationship stability as well as the influence of relationship stability on performance. The purposes of the present study were to explore the relationship between three levels of supply chain integration and relationship stability, to explore the relationship between supply chain relationship stability and manufacturer performance, to explore the moderating effect of environmental uncertainty in the relationship between supply chain integration and relationship stability, and to provide a reference for senior management when carrying out supply chain integration.



Therefore, this paper provides theory-driven and empirically proven explanations for managers to differentiate the effects of internal and external integration efforts on various operational performance outcomes under different environmental conditions. Integration efforts involve costs and risks, and it is therefore important to inform managers of precisely which SCI efforts are effective under specific environmental conditions.



The reminding of the paper is as follows. Section 2 presents related literature and builds hypotheses. Section 3 introduces the questionnaire design and sampling method. Section 4 demonstrates the analysis results. Then, the analysis results are discussed. Finally, academic contributions and managerial implications are provided.




2. Literature Review


In recent years, research on supply chain integration has been receiving increasing attention from scholars. In this section, we collected and discussed literature based on our research questions and research objectives. This section will be divided into six parts: the first part considers supply chain integration, including supplier integration, customer integration and internal integration; the second part considers relationship stability; the third part considers environmental uncertainty; the fourth part considers performance; the fifth part develops hypotheses; and the sixth part presents the research model.



2.1. Supply Chain Integration


Scholars such as Choy et al. [23], Towill [24], Simon et al. [25], and Hult et al. [26] defined the supply chain as an industrial network comprising activities such as order processing, product ideas, market forecasts, product design, material procurement, manufacturing, product distribution, and service and maintenance which directly or indirectly meet customer needs. A large number of studies have established that supplier integration, internal integration, and customer integration are the three main categories of supply chain integration. Therefore, in this section, we carry out a literature review based on these three categories.



Supplier integration (SI) refers to a focus on strategic cooperation between manufacturers and suppliers in the management of intercompany business processes, including information sharing, strategic partnerships, project cooperation, and joint product development [27,28]. Tracey and Vonderembse [29] argued that the participation of suppliers and manufacturers in the supply chain in decision-making can create a competitive advantage, primarily because the participation of individuals related to the supply chain in decision-making can enhance the quality of decision-making, distribute assets and market risk, and enhance the response capabilities of enterprises, thereby increasing the efficiency of decision-making, improving the quality of services or products, as well as customer satisfaction, and establishing a good reputation in the market.



Customer integration (CI) is a process under which an organization cooperates and interacts with its customers with the objective of ensuring the efficiency of the supply process. In order to achieve a high level of customer integration, companies must penetrate the organizations of their customers, learning their products, culture, and markets, so that they can quickly respond to customer needs [30]. Fisher et al. [31] pointed out that customer integration, including the strategic sharing of information and cooperation between focus manufacturers and their customers, acts as a basis for improving customer demand plans. In other words, a higher level of customer information indicates greater information sharing. Manufacturers can obtain more information about their customer demands, helping them to more accurately predict the market situation and providing significant help for senior managers when making long-term operational decisions.



Internal integration refers to the practice, procedures, and behavior developed by manufacturers within an organization that involve processes featuring collaboration, consistency, and management, thereby meeting customer requirements [32,33]. The main approach is to integrate data and information systems, including tools such as enterprise resource planning (ERP) and the real-time searching of inventories, achieving the integration of the activities of different functional departments [34]. Therefore, Kahn and Mentzer [35] argued that internal integration involves interaction and cooperation between departments, with the aim of allowing an enterprise to become a cohesive organization. When the information systems used by different departments in an organization are mutually connected and each department can access accurate, real-time information from other departments, then the organization can be considered to have a high degree of integration as well as efficient interdepartmental communication [36,37].




2.2. Relationship Stability


Lai et al. [38] argued that relationship stability is the stability of the buyer–supplier relationship and a commitment by both sides to maintaining a positive long-term relationship. Celly et al. [39] argued that, in the global supply chain relationships between buyers and suppliers, from the perspective of buyers, relationship stability includes two aspects: relationship length and relational attitude. Relationship length is the length of the relationship between manufacturers and suppliers, calculated in years. Relational attitude is the attitude of suppliers toward continued investment in changing relationships with particular suppliers. Here, the relational attitude only considers the attitude of suppliers without considering the attitude of buyers. Liu et al. [40] brought together the views of Lai et al. [38] and Celly et al. [39], arguing that relationship stability contains two dimensions: relationship length and dyadic solidarity. The definition of dyadic solidarity is that supply chain partners consistently believe that their relationships are indispensable.




2.3. Environmental Uncertainty


In the context of the supply chain, environmental uncertainty is frequently the result of an insufficient understanding from manufacturers of environmental information, meaning that they are unable to effectively predict the outcome of events or make effective decisions. In the supply chain, environmental uncertainty has long been a problem for supply chain partners. In particular, during the interaction between companies, product flow and information flows require communication across multiple channels [41], making it more difficult to predict the causal relationship between events. Davis [42] proposed that environmental uncertainty in the supply chain has three different sources: demand uncertainty, supply uncertainty, and technical uncertainty. This view has been accepted by a large majority of scholars in related research fields, including Fynes et al. [43] and Wong and Boon-itt [44]. Therefore, the present study discusses the moderating effect of environmental uncertainty in using demand, supply, and technical uncertainty.



Demand uncertainty (DU) refers to unknown and unpredictable changes in the amount and the time point of demand in the supply chain, typically causing errors in demand forecasts (i.e., the actual demand and forecasted demand are not the same). Supply uncertainty (SU), as with demand uncertainty, means that the amount and time point of supply in the supply chain are unknown and cannot be predicted. Technical uncertainty (TU) is defined as complex and unpredictable change in product and process technology and is also referred to as the rate of technological change.




2.4. Supply Chain Performance


Performance measures business operations over a period of time and is an important tool for the evaluation of operating results [45]. There are many ways to measure performance, and selecting the appropriate measure of supply chain performance is a major challenge, because supply chains have complex and dependent characteristics. Chang [46] argued that appropriate performance metrics can help build an efficient supply chain management system. Neely et al. [47] divided enterprise performance evaluation systems into four categories: quality, time, flexibility, and cost. On the other hand, Beamon [48] used cost, activity time, customer response, and flexibility as performance measures.



According to recent studies by scholars of supply chains, supply chain integration-related performance measures can largely be divided into operation performance and business performance. For example, Flynn et al. [49] used a contingency approach and structure configuration approach, finding a positive relationship between supply chain integration and operation performance (including the rapid modification of products, responses to changing market demand, delivery time, the meeting of order lead times, and customer service) and business performance (including sales growth, earnings growth, market share, and return on investment).



Therefore, the present study used operation performance, including the rapid modification of products to meet customer demands, the rapid introduction of new products into the market, rapid responses to changing market demands, timely delivery records for major customers, the meeting of order lead times, and the serving of major customers at a high standard, to research the effect of relationship stability in supply chains on supply chain operation performance.




2.5. Research Hypotheses


Internal integration helps cross-department teams to improve both products and processes, helping to lower production costs [50] and to improve product quality [51]. Lower-cost and better-quality products help to make manufacturers more competitive in the market, attracting more buyers to purchase their products. Therefore, buyers with better supplier bargaining power, together with good internal integration, indicate that focus manufacturers have good management knowledge and ability, and so buyers and suppliers will be willing to share knowledge and information or exchange technology with these focused manufacturers. On this basis, we propose the following hypothesis:



Hypothesis 1 (H1).

Internal integration has a positive effect on relationship stability.





External integration can be divided into supplier integration and customer integration. Flynn and Flynn [52] and Narasimhan and Jayaram [53] argued that external integration can facilitate cross-company coordination and communication, helping to share ideas and information and increasing mutual understanding between supply chain partners. When problems occur, rapid task coordination can take place, reducing wasted effort from repeating the same task [54]. More importantly, the integration of customers and suppliers helps to resolve the conflict of objectives and further enhance the ability of supplier partners to reduce costs and inventory, improve quality, and develop new products, thereby improving time-based performance such as shipping, production flexibility [51,55], and product quality [27,55]. On this basis, we propose the following hypotheses:



Hypothesis 2 (H2).

Supplier integration has a positive effect on relationship stability.





Hypothesis 3 (H3).

Customer integration has a positive effect on relationship stability.





Many scholars have found that a closer supply chain buyer–supplier relationship will help to improve performance. For example, Lamming [56] found that closer working relationships and transparent information flows within supply chains enable buyers to obtain good quality products at appropriate prices. In addition, Fynes et al. [43] found that the quality of supply chain relationships is positively associated with supply chain performance. From the results of these studies, we find that stronger relationships between buyers and suppliers in the supply chain help to improve performance. On this basis, we propose the following hypothesis:



Hypothesis 4 (H4).

Relationship stability has a positive effect on supply chain performance.





Supply uncertainty is the level of unreliability or unpredictability of information, design, quality, and the delivery performance of suppliers, while demand uncertainty is the level of unreliability or unpredictability of customer needs, information, or demands [30]. Therefore, lower supply uncertainty means that suppliers are able to provide reliable information, design, quality, and delivery performance. In a situation of information uncertainty, raw material shortages or price changes may arise, increasing costs. By the same logic, lower supply uncertainty means that customers provide reliable information and demands. In a situation of demand uncertainty, the supply chain partners may face a situation of overproduction or depleted stock, increasing the difficulty of forecasting. To improve this situation, supply chain partners tend to integrate with suppliers and customers and maintain good long-term relations using information sharing between the two parties to get more useful information to help make the right decisions. Fynes et al. [43] showed that, compared to strong supply and demand uncertainty, the relationship between the quality of supply chain relations and supply chain performance is strong. Therefore, under a situation of environmental uncertainty, manufacturers tend to maintain good supply chain relations in order to achieve better overall relations. On this basis, we propose the following hypotheses:



Hypothesis 5 (H5).

Under higher environmental uncertainty, supplier integration has a stronger relationship with relationship stability than under lower environmental uncertainty.





Hypothesis 6 (H6).

Under higher environmental uncertainty, customer integration has a stronger relationship with relationship stability than under lower environmental uncertainty.





Hypothesis 7 (H7).

Under higher environmental uncertainty, internal integration has a stronger relationship with relationship stability than under lower environmental uncertainty.







3. Research Methods


3.1. Measures and Questionnaire Design


Data collection was performed by distributing a questionnaire. We developed the survey questionnaire based on a literature review and the results of our interviews during site visits. All measures of our key variables were adapted from the literature. There were six variables in the questionnaire: internal integration, supplier integration, customer integration, supply chain performance, relationship stability, and environmental uncertainty. These questionnaire items were based on Narasimhan and Kim [22], Wong and Boon-itt [30], Frohlich and Westbrook [37], Lai et al. [38], Celly et al. [39], Liu et al. [40], Fynes et al. [43], Wong et al. [44], Beamon [48], Flynn et al. [49], and Stank et al. [57]. The measures are demonstrated in Table 1.



The first part of the questionnaire regarded demographic information, including the respondent’s demographic information and company information. The second to seventh parts covered the six scales, in order, of internal integration, supplier integration, customer integration, supply chain performance, relationship stability, and environmental uncertainty. A five-point Likert scale was used for all the six variables, where a higher value indicated a higher level of integration and uncertainty or better performance.



The questionnaire included a covering letter asking that the questionnaire be completed by appropriate respondents [8]. We conducted a field pretest of the questionnaire with 20 Executive Master of Business Administration (EMBA) students working in supply chain integration roles to identify any deficiencies in questionnaire design or question wording [5] and to assess how the survey instrument would work under realistic conditions [58]. Some of the wording of the questionnaire was modified. The revised questionnaires were then distributed to informants.




3.2. Data Collection


SMEs in the manufacturing sector formed the population of this study. The sampling frame of this study represented small and medium-sized enterprises in the Taiwan Industrial Zone, including 5352 SMEs in manufacturing sectors in Taiwan. We randomly selected a sample of SMEs from the Taiwan Industrial Zone Manufacturers Directory. The data were collected from December 2017 to April 2018.



The research team of this study called target firms to explain the purpose of this study. Then the team collected the name and email addresses of the respondents who agreed to participate. A link to the online survey was sent to the respondents. Each survey included a cover letter explaining the research and the meaning of research variables.



Questionnaire respondents were primarily owners and department managers responsible for the implementation of supply chain integration within companies. It was assumed that this group of respondents has the best knowledge related to external integration, internal integration, and relationship quality with their supply chain partners. Respondents were asked to base their questionnaire responses on their main suppliers and customers. Initially, the questionnaire was sent via email; however, due to the low response rate, a paper version of the questionnaire was delivered to the respondents.



A total of 1560 questionnaires were distributed and 612 questionnaires were collected. After discarding the responses with excessive missing data, 566 responses (36.28%) were used in the analyses (Table 2).




3.3. Tests of Non-Response Bias and Common Method Bias


Non-response bias might be a potential threat to the credibility in this study. To test the potential non-response bias, we compared responses from early respondents to those who responded in the later stage. We employed t-tests to compare the mean values of all items between the early and late respondents. There is no significant differences at the p > 0.05 significance level. Therefore, non-response bias should not be a concern in this study [4].



Because we based our study on a single key informant approach, common method bias might represent a threat to the validity in this study. We therefore conducted Harman’s single-factor test to ensure that no one general factor accounted for the majority of covariance between the variables and items. This revealed that neither a single factor nor a general factor caused most of the variance, suggesting that there was no common method bias problem [44].





4. Research Results


In this section, we show the empirical results and the findings based on the conceptual hypotheses’ test results.



4.1. Reliability and Validity


In this study, we used Cronbach’s α to test the consistency and stability of questionnaire items and test the reliability of the research tools to determine whether there was value in continuing the analysis. Based on the recommendations of Nunnally [59] and Flynn et al. [60], the Cronbach’s α value should be greater than the 0.6 threshold. Each of the observed variables in the study had a Cronbach’s α of greater than 0.7, and the Cronbach’s α of the overall questionnaire was 0.93. Therefore, the data were suitable for continued analysis. The results of the reliability analysis are shown in Table 3.



After checking the reliability, the Kaiser–Meyer–Olkin (KMO) values of individual items for different variables on each dimension were calculated and are shown in Table 3. A higher KMO value indicates that the measured variables can be more evenly grouped to form a dimension. A KMO lower than 0.6, however, indicates that factor analysis is not appropriate. In the present study, the KMO values for each dimension were greater than 0.6; therefore, the sampling was adequate and sufficient. We also conducted Bartlett’s test. According to the Bartlett’s test results (Table 3), which measures the multivariate normality of the sample data, the p-values were less than 0.05, meaning that the sample data were approximately multivariate normal and acceptable for further analysis. Therefore, we conducted factor analysis, and the results are shown in Table 3. The factor loadings of each item corresponding to variables are greater than 0.5, demonstrating that the questionnaire had sufficient convergent and discriminant validity.




4.2. Regression Analysis


In order to understand the influence of the independent variables on the dependent variable, we used hierarchical multiple regression for the empirical analysis of the sample data. In addition to the possible effect of the research variables on supply chain performance, other factors may also have had an effect. Past research has shown that the larger the size of the company, the more resources are available for supply chain activities; these companies can achieve better performance than small companies. Therefore, in order to establish the possible effects of other exogenous variables and ensure that the research results more closely reflect the actual situation, the present study also included two control variables: the first is the number of company employees, and the second is the company capital.



4.2.1. Internal Integration, Supplier Integration, and Relationship Stability with Suppliers


Table 4 shows the standardized regression coefficients of internal integration and supplier integration on relationship stability. Additionally, we tested whether a moderating effect of environmental uncertainty was present. The results show that internal integration had a significant effect in model 1 (β = 0.28; p < 0.01) as well as in model 2 (β = 0.30; p < 0.01). In addition, supplier integration was significant in model 1 (β = 0.27; p < 0.01) as well as in model 3 (β = 0.26; p < 0.01). Therefore, Hypothesis 2 is supported: there is a positive relationship between supplier integration and relationship stability with suppliers.




4.2.2. Internal Integration, Customer Integration, and Relationship Stability with Customers


Table 5 shows the standardized regression coefficients of internal integration and customer integration on relationship stability and the moderating effect of environmental uncertainty. The results show that internal integration had a significant effect in model 1 (β = 0.25; p < 0.1) as well as in model 2 (β = 0.22; p < 0.1). Customer integration had a significant effect in model 1 (β = 0.18; p < 0.01) as well as in model 2 (β = 0.20; p < 0.1). Therefore, Hypothesis 1 and Hypothesis 3 are supported: internal integration has a positive association with relationship stability with suppliers and customers, and there is a positive relationship between customer integration and relationship stability with customers.



In model 2 in Table 4 and Table 5, we find that the interaction between internal integration and environmental uncertainty is significant, meaning that environmental uncertainty produces a moderating effect on the relationship between internal integration and relationship stability, supporting Hypothesis 7. However, supplier integration and customer integration do not have a significant interaction with environmental uncertainty, showing that environmental uncertainty does not have a moderating effect on the effect of supplier integration and customer integration on relationship stability. Therefore, Hypothesis 5 and Hypothesis 6 are not supported.




4.2.3. Mediating Effect of Relationship Stability


Regression analysis was also employed to test whether relationship stability had a mediating effect on the relationship between manufacturers’ supply chain integration and supply chain performance. The results from model 1 show that supplier integration had a significant relationship with performance (β = 0.44; p < 0.001), and internal integration also had a significant relationship with performance (β = 0.19; p < 0.1). Model 3 showed that both supplier integration and internal integration had significant effects on relationship stability and performance (p < 0.001). In addition, the results from model 2 shown in Table 6 were significant (p < 0.001). Based on the above, we find that relationship stability with suppliers has a partially mediating effect on the relationship between internal integration, supplier integration, and supply chain performance.



Table 7 shows the Sobel test results demonstrating whether relationship stability has a mediating effect on the relationship between manufacturers’ supply chain integration and supply chain performance. The result of the Sobel test was greater than 1.96, showing that there was a mediating effect. From Table 7, we find that the Sobel Z values for relationship stability with suppliers and relationship stability with customers were both larger than 1.96, showing a significant moderating effect for both relationship stability with suppliers and relationship stability with customers.



The results for the research hypotheses are summarized in Figure 1 and Figure 2 and Table 8, showing that H1, H2, H3, H4, and H7 have statistically significant positive findings, while H5 and H6 are not supported (Table 8).






5. Discussion and Conclusions


The main purpose of this study was to investigate how the supply chain integration of SMEs influences the relationship stability of the supply chain, thereby affecting supply chain performance. Environmental uncertainty was included as a moderating variable to understand whether the strength of environmental uncertainty influences the relationship between supply chain integration and relationship stability. This section presents a comprehensive summary and explanation of the findings of Section 4 as well as conclusions and managerial implications based on the findings.



The results of this work show that supply chain integration and relationship stability have a positive relationship, and that relationship stability has a mediating effect on the relationship between supply chain integration and supply chain performance. This research framework extends past research on supply chain management. Previous research has mostly explored the relationship between supply chain integration and different measures of supply chain performance, or whether uncertainty affects supply chain integration and supply chain performance.



There are very few studies discussing the importance of relationship stability in the supply chain and its impact on supply chain performance. Therefore, the present study used empirical analysis to address this gap in research. For the relationship stability variable, we distinguished between the perspectives of customers and suppliers—an approach which is rarely found in previous studies. Suppliers and customers play different roles in the supply chain and thus may have different effects on relationship stability and supply chain performance. Discussing suppliers and customers separately increases the accuracy and reliability of the results and helps us to understand whether different roles have different effects on relationship stability or supply chain performance.



From the analysis results, internal integration, supplier integration, and customer integration can be seen to have positive effects on relationship stability. Relationship stability mediates the effects of three kinds of integration on supplier performance. Environmental uncertainty simply moderates the effect of internal integration on relationship stability.



Internal integration involves the internal operation of organizations, which can break the barriers between departments, meaning that information and resources can effectively flow between different departments, improving products and procedures, while also reducing costs and improving quality. This allows manufacturers to improve their competitiveness in the industry and have more influence over their suppliers and customers. This is because cost reduction can be reflected in a lower price which, together with improvements in product quality, makes customers more willing to cooperate with manufacturers over the long term. These long-term relationships not only involve trading in products but also potential cooperation in areas such as corporate governance, market strategy, and staff training. Therefore, the effective internal integration of companies has a significant benefit in terms of maintaining stable supply chain relations. This result is consistent with our research hypothesis H1.



Flynn and Flynn [52] and Narasimhan and Jayaram [53] indicated that external integration can facilitate cross-company coordination and communication in problem-solving routines. Therefore, good external integration enables manufacturers to effectively exchange information with suppliers or customers to help supply chain partners to better understand each other, meaning that when problems are encountered, they can effectively coordinate and arrange the division of labor for follow-up work in order to reduce waste due to duplicated effort, while also reducing waste from the delivery of information and the costs of poor communication. At the same time, this can also reduce conflicting objectives, instead leading to the establishment of common objectives, with manufacturers choosing longer-term cooperation in order to achieve these objectives. As a result, manufacturers and their supply chain partners have a greater willingness to establish long-term and stable relationships, contributing to supply chain relationship stability and supporting hypotheses H2 and H3 proposed in this study.



Long-term cooperation and interaction between supply chain partners lead to a gradual accumulation of relational capital. Relational capital can reduce monitoring costs and increase the willingness of supply chain partners to coordinate with each other [61,62]. Long-term supply chain relationship stability enables the accumulation of strong relational capital. Stable relationships can therefore make supply chain members more willing to invest in relationships. These investments can lead to cost reductions, high flexibility, and productivity, and thus improved supply chain performance, supporting hypothesis H4.



For supply chain members, environmental uncertainty refers to uncertain or unstable factors. Environmental uncertainty makes it impossible for manufacturers to predict the outcome of decisions. As a result, manufacturers have increased chances of making mistakes or suffering losses under environmental uncertainty. The results of this study show that internal integration has a stronger effect on relationship stability under high environmental uncertainty. This means that SMEs should provide better internal integration to improve efficiency and quality, together with lower costs, and build strong competitive edges in the industry. Suppliers and customers will see their effort, recognize their competency, and be more willing to build stable relationship with SMEs.



On the other hand, environmental uncertainty has no moderating effect on the relationship between supplier and customer integration and relationship stability. Irrespective of high or low uncertainty, SMEs have no ability to integrate and cooperate with their suppliers and buyers because of a lack of resources and competency. The relationship between supplier and customer integration and relationship stability will not therefore be influenced by environmental uncertainty.



Due to the rapid changes in the industrial environment and customer needs, competition is becoming increasingly fierce for SMEs. SMEs are searching for various methods to address this problem. They can improve their capabilities and strengthen overall competitive advantages. The results of this research can be used as a reference to improve supply chain integration and build supply chain relationships. In order to improve the performance of the supply chain, SMEs should commit to internal integration, including interdepartmental communication and coordination and the removal of interdepartmental barriers. On the other hand, SMEs should also improve their external integration. External integration, such as strategic cooperation with customers or suppliers, the joint planning or joint development of products, or the timely and accurate sharing of information, can enable supply chain partners to build closer and more stable relationships; thus, finally, the goal of supply chain performance improvement can be achieved.



Environmental uncertainty is also an unavoidable challenge for supply chain partners. The results of this study can enable managers to better understand how environmental uncertainty affects supply chain integration and supply chain relationship stability. When facing high uncertainty, SMEs managers should devote more efforts to the company’s own internal integration to build stable relationships with supply chain partners. Once a stable supply chain is established, the supply chain performance can be improved to meet investors’ expectations.
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Figure 1. Research framework—relationship stability with suppliers. * p < 0.1; ** p < 0.05; *** p < 0.01. 
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Figure 2. Research framework—relationship stability with customers. * p < 0.1; *** p < 0.01. 
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Table 1. Variables and corresponding measures.






Table 1. Variables and corresponding measures.










	Variables
	Measures
	References





	Internal Integration
	
	II1.

	
Data integration among internal functions.




	II2.

	
Enterprise application integration among internal functions.




	II3.

	
The utilization of periodic interdepartmental meetings among internal functions.




	II4.

	
Real-time integration and connection among all internal functions from raw material management through production, shipping, and sales.






	Narasimhan and Kim [22];

Flynn et al. [49]; Stank et al. [58]



	Supplier Integration
	
	SI1.

	
The level of information exchange with our major supplier through information networks.




	SI2.

	
The level of strategic partnership with our major supplier.




	SI3.

	
The participation level of our major supplier in the process of procurement and production.




	SI4.

	
Our major supplier shares their production schedule with us.




	SI5.

	
The participation level of our major supplier in the design stage.






	Narasimhan and Kim [22];

Flynn et al. [49]



	Customer Integration
	
	CI1.

	
The level of linkage with our major customer through information networks.




	CI2.

	
The level of sharing of market information from our major customer.




	CI3.

	
The level of communication with our major customer.




	CI4.

	
The frequency of period contacts with our major customer.




	CI5.

	
Our major customer shares demand forecasts with us.






	Narasimhan and Kim [22];

Flynn et al. [49]



	Relationship Stability with Suppliers
	
	RS11.

	
We and the major supplier share common business interests.




	RS12.

	
We and the major supplier are strongly tied together.




	RS13.

	
We have developed personal as well as business relationships with the major supplier.






	Lai et al. [38];

Celly et al. [39];

Liu et al. [40]



	Relationship Stability with Customers
	
	RS21.

	
We and our major customer share common business interests.




	RS22.

	
We and our major customer are strongly tied together.




	RS23.

	
We have developed personal as well as business relationships with our major customer.






	Lai et al. [38];

Celly et al. [39];

Liu et al. [40]



	Environmental Uncertainty
	
	EU1.

	
Our customers often change their order over the month.




	EU2.

	
The demand information is unreliable.




	EU3.

	
Our supplier’s performance is unpredictable.




	EU4.

	
Our suppliers have a low level of flexibility.




	EU5.

	
Competitors’ actions regarding marketing promotions are unpredictable.




	EU6.

	
Our plant uses core production technologies that often change.




	EU7.

	
Our plant uses core product technologies that often change.




	EU8.

	
The core production technologies in our plant is complex.






	Wong and Boon-itt [30];

Wong et al. [44]



	Performance
	
	SP1.

	
Our company can quickly modify products to meet our major customer’s requirements.




	SP2.

	
Our company can quickly respond to changes in market demand.




	SP3.

	
The lead time for fulfilling customers’ orders (the time which elapses between the receipt of a customer’s order and the delivery of the goods) is short.




	SP4.

	
Our company provides a high level of customer service to our major customer.




	SP5.

	
Our company has an outstanding on-time delivery record to our major customer.






	Fynes et al. [43];

Flynn et al. [49]
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Table 2. Demographic characteristics of respondents.






Table 2. Demographic characteristics of respondents.





	
Sample Characteristics

	
Number of Samples

	
Percentage






	
Industry

	
Electronics

	
167

	
30%




	
Plastics

	
113

	
20%




	
Trade

	
96

	
17%




	
Textiles

	
57

	
10%




	
Electrical

	
40

	
7%




	
Chemical

	
32

	
6%




	
Papermaking

	
32

	
6%




	
Other

	
29

	
5%




	
Company Capital

	
Less than 10 million TWD (inclusive)

	
100

	
18%




	
10 million TWD–30 million TWD

	
112

	
20%




	
30 million TWD–50 million TWD

	
124

	
22%




	
50 million TWD–80 million TWD

	
116

	
21%




	
80 million TWD–100 million TWD

	
94

	
17%




	
More than 100 million TWD

	
50

	
9%




	
Length of partnership with major suppliers

	
Less than 5 years

	
124

	
22%




	
6–10 years

	
256

	
45%




	
11–15 years

	
95

	
17%




	
16–20 years

	
67

	
12%




	
21–25 years

	
16

	
3%




	
More than 26 years

	
8

	
1%




	
Length of partnership with major customers

	
Less than 5 years

	
144

	
25%




	
6–10 years

	
225

	
40%




	
11–15 years

	
105

	
19%




	
16–20 years

	
72

	
13%




	
21–25 years

	
14

	
2%




	
More than 26 years

	
6

	
1%
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Table 3. Reliability and validity.






Table 3. Reliability and validity.





	
Variables

	
Measure Items

	
Factor Loading

	
Cronbach’s α

	
KMO and Bartlett Test Results






	
Internal Integration

	
II1

II2

II3

II4

	
0.77

0.81

0.87

0.78

	
0.892

	
KMO = 0.835

χ2 of Bartlett test = 184.08

p-value of Bartlett test = 0.000

Accumulated explained variance = 75.63%




	
Supplier Integration

	
SI1

SI2

SI3

SI4

SI5

	
0.56

0.83

0.79

0.68

0.79

	
0.853

	
KMO = 0.768

χ2 of Bartlett test = 154.66

p-value of Bartlett test = 0.000

Accumulated explained variance = 66.16%




	
Customer Integration

	
CI1

CI2

CI3

CI4

CI5

	
0.73

0.59

0.73

0.70

0.72

	
0.809

	
KMO = 0.826

χ2 of Bartlett test = 166.22

p-value of Bartlett test = 0.000

Accumulated explained variance = 66.78%




	
Relationship Stability with Suppliers

	
RS11

	
0.85

	
0.712

	
KMO = 0.699

χ2 of Bartlett test = 194.72

p-value of Bartlett test = 0.000

Accumulated explained variance = 64.08%




	
RS12

	
0.84




	
RS13

	
0.86




	
Relationship Stability with Customers

	
RS21

	
0.78

	
0.735

	
KMO = 0.613

χ2 of Bartlett test = 141.36

p-value of Bartlett test = 0.000

Accumulated explained variance = 59.88%




	
RS22

	
0.59




	
RS23

	
0.90




	
Environmental Uncertainty

	
EU1

EU2

EU3

EU4

EU5

EU6

EU7

EU8

	
0.87

0.74

0.68

0.89

0.83

0.72

0.65

0.70

	
0.775

	
KMO = 0.768

χ2 of Bartlett test = 134.91

p-value of Bartlett test = 0.000

Accumulated explained variance = 69.77%




	
Performance

	
SP1

SP2

SP3

SP4

SP5

	
0.62

0.83

0.66

0.78

0.70

	
0.735

	
KMO = 0.751

χ2 of Bartlett test = 151.25

p-value of Bartlett test = 0.000

Accumulated explained variance = 63.22%
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Table 4. Supply chain integration and relationship stability with suppliers.
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	Variable
	Model 0
	Model 1
	Model 2





	Capital
	0.01
	−0.06
	−0.05



	Number of employees
	−0.05
	0.01
	0.03



	Length of partnership
	0.02
	0.03
	0.03



	Internal integration
	
	0.28 **
	0.30 **



	Supply chain integration
	
	0.27 **
	0.26 **



	Internal integration × environmental uncertainty
	
	
	0.12 *



	Supplier integration × environmental uncertainty
	
	
	0.07



	R2
	0.003
	0.24
	0.28



	△R2
	0.003
	0.21
	0.04



	F value
	0.19 ***
	11.07 ***
	8.54 ***







* p < 0.1; ** p < 0.05; *** p < 0.01.
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Table 5. Supply chain integration and relationship stability with customers.
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	Variable
	Model 0
	Model 1
	Model 2





	Capital
	0.07
	0.08
	0.08



	Number of employees
	−0.13
	−0.10
	−0.07



	Length of partnership
	0.05
	0.04
	0.02



	Internal integration
	
	0.25 *
	0.22 *



	Customer integration
	
	0.18 **
	0.20 *



	Internal integration × environmental uncertainty
	
	
	0.15 *



	Customer integration × environmental uncertainty
	
	
	0.06



	R2
	0.06
	0.18
	0.22



	△R2
	0.06
	0.12
	0.04



	F value
	0.79 ***
	6.77 ***
	5.62 ***







* p < 0.1; ** p < 0.05; *** p < 0.01.
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Table 6. Mediating effect of relationship stability.






Table 6. Mediating effect of relationship stability.





	
Dependent Variable: Supply Chain Performance




	
Predictor Variables

	
Model 1

	
Model 2

	
Model 3

	
Model 4






	
Supply chain integration

Internal integration

	
0.44 ***

0.19 *

	


0.20 *

	
0.36 ***

0.11

	


0.14 *




	
Customer integration

	

	
0.42 ***

	

	
0.34 ***




	
Relationship stability with suppliers

	

	

	
0.30 ***

	




	
Relationship stability with customers

	

	

	

	
0.32 ***




	
R2

	
0.33

	
0.32

	
0.40

	
0.40




	
△R2

	
0.32

	
0.31

	
0.38

	
0.39




	
F value

	
35.09 ***

	
34.03 ***

	
31.52 ***

	
32.68 ***








* p < 0.1; *** p < 0.01.
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Table 7. Sobel analysis results.






Table 7. Sobel analysis results.





	
Variable

	
Sobel Z Value

	
Test Result






	
Mediating effect of relationship stability with suppliers

	




	
Supply chain integration

	
3.53

	
Significant




	
Internal integration

	
3.76

	
Significant




	
Mediating effect of relationship stability with customers

	




	
Customer integration

	
3.36

	
Significant




	
Internal integration

	
3.29

	
Significant
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Table 8. Results of the testing of hypotheses.






Table 8. Results of the testing of hypotheses.





	Hypothesis
	Content
	Test Result





	H1
	Internal integration has a positive effect on relationship stability.
	Supported



	H2
	Supplier integration has a positive effect on relationship stability.
	Supported



	H3
	Customer integration has a positive effect on relationship stability.
	Supported



	H4
	Relationship stability has a positive effect on supply chain performance.
	Supported



	H5
	Under higher environmental uncertainty, supplier integration has a stronger relationship with relationship stability than under lower environmental uncertainty.
	Not supported



	H6
	Under higher environmental uncertainty, customer integration has a stronger relationship with relationship stability than under lower environmental uncertainty.
	Not supported



	H7
	Under higher environmental uncertainty, internal integration has a stronger relationship with relationship stability than under lower environmental uncertainty.
	Supported
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