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Abstract: This paper addresses the risk assessments of suppliers’ risk by using Bayesian networks. The purpose of this 
article is to identify the risk events and risk categories, examine the risk profiles of supply networks under uncertainty, and to 
improve the methodologies of identifying risk events. The Bayesian network is the risk assessment model used to evaluate 
the risks of each supplier within the supply network. An unknown probabilistic entity was included in the risk analysis for the 
vendor’s profiles. Monte Carlo simulation was utilized for this purpose to determine the revenue impact of each supplier 
under uncertainty. 
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1. Introduction 

 
With the significant increase for suppliers around the world and qualitative variations from supplier to other, the 

supplier selection plays a major role in supply chain management (Dogan and Aydin, 2011). Companies look to meet 
customer demands with high levels of quality and responsiveness to challenge competitors, and to do so they must develop a 
new strategy to quickly produce products while maximizing quality and minimizing cost. (Gunasekaran et al. 2008). 
Currently, supply chain continues to grow more complex, and that could potentially lead to disarrangements in a supply 
chain. These disarrangements might affect the revenue impact of the companies. Moreover, with the persistent distinctness of 
new markets and variables in the customers’ requirement, supply chains will confront a challenge in managing and 
identifying risks in the supply chain. (Sharma and Sharma, 2015) 

 
1.1 Outsourcing 

 
Most of companies consider outsourcing as alternative option to reduce the cost of their products while improving 

product design innovations. Outsourcing has become a discussion topic for the researchers over the past years. (XIAO et al. 
2014) Outsourcing has grown in popularity as an alternative option as a result of expansion in the global supply chain 
networks, the opportunity it offers to improve the profitability of the firms, enhanced business focus, and to differentiate from 
the competition (Lockamy and McCormack, 2011). When companies started dealing with outsourcing the main reason was 
the product cost. Recently, companies have shifted their interest for outsourcing to core efficiency and flexibility (Elmuti and 
Kathawala, 2000). Therefore, outsourcing suppliers is important for companies to continue to grow with some partnerships, 
and to commit a growing percentage of their fortunes to their suppliers. However, global supply chains are more hazardous 
than local supply chain because of various connections interconnecting a wide system of firms. These connections are 
inclined to disruptions, insolvencies, breakdowns, macroeconomic, and political changes, which leads to higher levels of risk 
(Manuj and Mentzer, 2008). Firms that decide to outsource suppliers could use either local or global vendors, which result in 
some gaps that need to be minimized in order to make an informed decision. Manuj’s and Mentzer’s, (2008) reviewed the 
gaps in global supply chain and concluded by defining three major gaps. First, there is no definition that considers the 
dimensions of risk in global supply chain. Second, there should be more attention to strategy that addresses risk. Even though 
there are several studies that provide the risk type, these studies do not help mangers to select amongst them. The third gap is 
the fact that there is limited study on mediators of the risk process. By looking into these gaps, the purpose of this study is 
come up with methodology that can be adopted by managers to formulate supply chain risk management strategies. This 
study will develop supplier risk profiles to determine the risk exposure of a company’s revenue stream for its supplier base. 
This will help organizations to determine if it is in their best interest to either assist a supplier in improving their risk profile, 
or alter their relationship. Also, it will assist the managers in determining a supplier’s status in the supply network under 
uncertainty. 
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