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Abstract:
Recent development in the Blockchain technology has enabled end-to-end traceability of supply chains. When a product failure occurs, such traceability
information can be used to identify the suppliers at fault. This could revolutionize supply chain operations for industries where traceability is difficult to
achieve under traditional technologies (e.g., agri-food and pharmaceutical). In this paper, we study how the supply chain traceability enabled by new
technologies such as Blockchain can affect suppliers' quality decisions, supply chain contracts, and each stakeholder's profit level. To gain insights into the
values of traceability under different supply chain structures, we consider two types of supply chains: 1) parallel supply chains, where all suppliers belong to
the same tier of the supply chain and the buyer procures the same material from each supplier, and 2) serial supply chains, where each supplier belongs to
a different tier of the supply chain and manages a particular stage of the production process. We find that in a parallel supply chain, the critical value of
tracing the suppliers lies in that it helps to guarantee the cash flow for the buyer to be unconstrained in more cases, and hence can improve suppliers'
quality levels, the end product quality, and the buyer's and suppliers' expected profits when the loss incurred by the buyer in defection is sufficiently large.
On the other hand, in a serial supply chain, the critical value of tracing the production process lies in that it helps to better incentivize suppliers in different
tiers, both directly and indirectly, and hence always improves suppliers' quality-improving efforts, the end product quality, and the buyer's and suppliers'
expected profits. Moreover, from both the buyer and suppliers' perspectives, traceability is more likely to create value in serial supply chains than in parallel
supply chains. We also study scenario where the contracts include penalization and scenario where the identification of defective suppliers is inaccurate.
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