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ABSTRACT 

The collapse of the Australian automobile manufacturing industry shows that even the 

global giants such as Toyota, Ford and General Motors could not escape from the 

interactive effects of the global supply network with its task business environment. 

Hence, we invoke the complex adaptive system theory (CAS) to explore how these 

interactions influence the suppliers’ operational sustainability within the global supply 

network. Bloomberg data from Toyota’s 284 immediate suppliers validates that the 

interactive effects are either synergistic or antagonistic on their operational sustainability. 
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INTRODUCTION 

The corporate continuously seeks the optimal ground between the supply network and the 

dynamic environment to enhance its operational sustainability which sometimes may lead 

to the disappearance of existing suppliers from the global network. Although the existing 

literature mostly discusses the firms’ adaptation to the task business environment and the 

supply network separately, understanding how their interplay affects the suppliers’ 

operational sustainability within the network hitherto being largely neglected. Hence, we 

invoke the CAS theory to explore how the suppliers’ operational sustainability within the 

supply network is influenced by the interactive effects between the task business 

environment and network characteristics. Empirical validations from the Toyota’s supply 

network confirms that the interactive effects on the operational sustainability are either 

synergistic or antagonistic.     

LITERATURE REVIEW AND HYPOTHESES DEVELOPMENT 

In CAS view, a supply network emerges overtime into a coherent form and adapts the 

environment and organises itself without any singular entity deliberately managing or 

controlling it (Choi et al., 2001). Though the ultimate goal of this interplay between 

supply network and task business environment is to ensure the network’s survival, 

understanding how much this interplay would impact the suppliers’ operational 

sustainability within the network is poorly understood. We inform the operational 

sustainability by the value, revenue and cost involved in their relationship with focal 

business. We characterise the task business environment through munificence, dynamism 

and complexity (Heeley et al., 2006) and supply network by connectivity and complexity 

(Kim et al., 2011). A corporate properly absorbs the dynamic rigour that represents the 

unpredictable changes within the environment in a highly interdependent and a complex 

supply network as it can share the risks and pressure with other suppliers. Hence, The 

interaction between dynamism and (H1) connectivity (H2) supply network complexity 

improves any of the relationship’s value, revenue and cost.   

    Munificence that reflects the degree to which the environmental resources are 

supportive of sustained growth encourages the corporates to keep direct connections with 

suppliers as it gets many alternatives. In contrast, complexity based supply network 

solutions entail higher coordination costs and delivery times. Therefore, The interaction 

between munificence and (H3) connectivity improves (H4) supply network complexity 

reduces any of the relationship’s value, revenue and cost.  

    Business environmental complexity refers to the breadth and variety of the corporate’s 

geographic markets and product segments. The corporates prefer to have the groups of 

parts suppliers closer to each manufacturing facility in a diverse geographic setting with 

a limited connectivity within the supply network. Similarly, they follow the strategies 

such as modularisation and coopetition to reduce the network complexity. Hence, The 

interaction between business environmental complexity and (H5) connectivity (H6) 

supply chain complexity reduces any of the relationship’s value, revenue and cost. 
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METHODOLOGY AND DISCUSSION 

We collect data on 284 immediate suppliers and customers of Toyota’s corporate level 

supply network from the Bloomberg database. Unit of analysis is the corporate. We 

measure the environmental dimensions such as munificence by averaging the regression 

coefficients of the corporate’s sales revenue and operating income over five years (2011-

2016), dynamism by averaging the standard errors of those two regression slopes and 

complexity by the geographic and product segments (Heeley et al.,2006). We measure 

the network characteristics such as connectivity by the corporate’s maximum direct 

connections in the upstream of Toyota’s supply network and complexity by the number 

of extended suppliers up to the third tier of supply network in the upstream. The 

dependant variable; corporate’s operational sustainability within the global supply 

network is characterised by the monetary value of the relationship with Toyota and the 

percentages of revenue and cost involved in that. We control for market capitalisation, 

the number of employees and operational performances such as the cost of revenue, total 

waste, inventory turnover and days of sales outstanding. 

    We use the hierarchical regression analysis to test the hypotheses. The first model that 

shows the effects of control variables on relationship’s value, revenue and cost account 

for a variance of 38.8%, 16.4% and 5.9% at p<.01 respectively. The inclusion of the 

variables of task environment and supply network in the second model account for an 

incremental variance of 6.8% at p<.01 on value and 3.6% at p<.05 on revenue while it is 

not significant for the cost. The inclusion of the interaction effects in the third model 

explains an incremental variance of 2.8% and 5.3% with an overall effect of 48.4% and 

11.2% on value and cost in sequence at p<.05 while the interactive effects are 

insignificant on the supplier’s revenue percentage. All the hypotheses are supported by 

the results. If the absolute value of the interaction effect is greater than the absolute value 

of the cumulative of the respective dimensions’ distinctive effects, it is synergistic 

otherwise antagonistic. The interaction between dynamism and connectivity produces 

both negative and positive synergy on value and revenue in turn by supporting H1. The 

interaction between munificence and connectivity produces a positive synergy on 

relationship value by supporting H3. However, the interaction between munificence and 

network complexity produces both negative antagony and synergy on relationship value 

and cost in turn by supporting H4. The interactions of business environmental complexity 

produce negative synergies with connectivity on relationship cost and with network 

complexity on value by supporting H5 and H6. 

CONCLUSION  

We extend the CAS theory by theoretically proposing how the interactive effects between 

the internal mechanisms (connectivity and complexity) of a CAS and the environmental 

dimensions impact the nonadditively interacting agents’ operational sustainability within 

the CAS. We empirically validate these interactive effects are either synergistic or 

antagonistic in the context of Toyota’s global supply network. Also, this study theorises 

the supplier’s operational sustainability within a supply network by the value and 

percentages of revenue and cost involved in the relationship with the focal company. The 

findings inform the managers how to leverage the network characteristics in continuously 

evolving task environments to improve their survival within the global supply networks. 
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