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Abstract. A two-stage decentralized supply chain operates in make-to-order under a stochastic 

environment. Each stage represents an independent firm that quotes a price and a delivery time to its 

downstream while satisfying a minimum service level. The mean demand depends on the final price 

and the overall delivery time quoted to the customers by the whole supply chain. We study three 

settings. First, the downstream, as a Stackelberg leader, decides its price and controls both delivery 

times, and the upstream, as a follower, reacts by deciding its own price. Second, the downstream 

decides its delivery time and controls prices, and the upstream reacts by quoting its own delivery time. 

Third, the upstream, as a leader, decides its price and controls both delivery times, and the 

downstream, as a follower, decides its own price. This is the first study to investigate the delivery time 

quotation and pricing in decentralized supply chains where each firm performs operations and has a 

delivery time, and the demand is function of both upstream and downstream delivery times in addition 

to final price. We characterize analytically the optimal strategy under each setting and derive insights 

into the interplay between local delivery times, overall delivery time, prices, demand, and profits. We 

investigate how delivery times can be used to coordinate the supply chain and the impact of firms' 

capacities. 
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1 Introduction 

Different industries like aerospace, automotive, construction, in vitro diagnostics, and computers 

production operate in make-to-order (MTO) in some stages of the supply chain (SC). MTO 

SCs can jointly use the DT and price as a strategic weapon to manage demand and increase 

profitability (Pekgun et al. 2017, Hafizoglu et al. 2016, Huang et al. 2013). As demand 

and processing times are generally random in practice (Fang et al. 2013), the DT decision is 
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