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Abstract 

With the rapid changes in the global economic environment and the 

increasing uncertainty of the industrial environment, there are great challenges 

posed by the uncertainty of the external environment in the global optoelectronics 

industry. In this competitive situation, enterprises need to cooperate with supply 

chain partners to improve their supply chain competitiveness and promote 

business performance. Existing supply chain research considers supply chain 

collaboration as one of the most important resources of enterprises, confirming 

that supply chain collaboration can promote supply chain performance. However, 

there is no consensus on whether supply chain coordination can facilitate supply 

chain performance under high environmental uncertainty. In addition, the 

underlying mechanism of the relationship between supply chain collaboration and 

supply chain performance has not been clarified. Therefore, this study will 

provide an in-depth analysis of the underlying mechanisms between supply chain 

collaboration and supply chain performance under environmental uncertainty. The 

first part of this study aims to explore how supply chain collaboration affects 

supply chain performance under environmental uncertainty. 

 

 The competition in the optoelectronic technology industry is heavily reliant 

on information technologies (IT) for information exchange between supply chain 

partners. As an IT platform for information exchange between enterprises, 

inter-organizational system (IOS) can promote knowledge sharing and 

cooperation between supply chain partners. The second part of this study explores 

how to design an IOS to promote supply chain collaboration under environmental 

uncertainty. Previous research on supply chain collaboration mainly discovers the 

drivers of the formation of supply chain collaboration (such as trust and strategic 

orientation). Yet there has been no study to discuss how to improve supply chain 

collaboration at the operation stage after formation, especially through the IOS 

design and under the influence of environmental uncertainty. Therefore, how to 

design an IOS to better promote supply chain collaboration at the operation stage 

is another important research objective of this study. 

 

 To meet the aforementioned research objectives, this study develops and 

empirically tests a research model by integrating three theories: resource-based 
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theory, dynamic capability theory and boundary object theory. Based on the 

resource-based theory and dynamic capability theory, I introduce the concept of 

supply chain agility and examine its mediation effect on the relationship between 

supply chain collaboration and performance. I also propose a moderating effect of 

environmental uncertainty on this mediation relationship. Based on the boundary 

object theory, I conceptualize IOS as a boundary object between supply chain 

partners, and examine the effects of two IOS characteristics (i.e., standardization 

and adaptability) on supply chain collaboration as well as the moderating effect of 

environmental uncertainty. 

 

 To test the research model, I collected data through survey on firms in the 

optoelectronic industry, where firms are keen on competing through supply chain 

collaboration. I conducted a pair-match survey on the business executives and IT 

executives familiar with supply chain operations of their respective firms and 

obtained 172 valid matching samples. The empirical results through structural 

equation modeling generally confirm our hypotheses. Specifically, in terms of the 

effects of supply chain collaboration, positive relationships were found among 

supply chain collaboration, agility and performance. It was found that 

environmental uncertainty positively moderates the mediation effect of agility 

between supply chain collaboration and performance. Furthermore, IOS 

standardization and adaptability both were found positively associated with 

supply chain collaboration. Environmental uncertainty negatively moderates the 

relationship between IOS standardization and supply chain collaboration and 

positively moderates the relationship between IOS adaptability and supply chain 

collaboration. Based on the empirical findings, I suggest that enterprises must 

establish agile supply chain collaboration with the upstream and downstream 

partners in the supply chain to improve supply chain performance, especially in 

the uncertain environment. In addition, enterprises also need to design IOS with 

different characteristics to promote supply chain collaboration at the operation 

stage based on the level of environmental uncertainty. I conclude by further 

discussing the theoretical significances and practical implications from this study. 

 

Key words: Supply Chain Collaboration, Supply Chain Agility, Supply Chain 

Performance, IOS Standardization, IOS Adaptability, Environmental Uncertainty 
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