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RESEARCH ON PRICING AND CARBON EMISSION
REDUCTION DECISIONS IN BLOCKCHAIN
TECHNOLOGY-DRIVEN DUAL-CHANNEL SUPPLY
CHAINS

ABSTRACT

In recent years, to address environmental pollution and ecosystem
threats posed by accelerated industrialization, enterprises have increasingly
pursued green transformations through carbon emission reduction
initiatives while catering to consumer preferences for low-carbon products.
Concurrently, the rapid development of e-commerce has spurred the
growth of platform economies, prompting many manufacturers to adopt
dual-channel supply chain models combining platform and traditional
retail operations to accommodate evolving purchasing behaviors. However,
operational challenges arise as geographically dispersed consumers often
lack awareness and trust in manufacturers' carbon reduction efforts,
resulting in demand uncertainty, resource waste, and inventory
overstocking. Blockchain technology emerges as a viable solution,
leveraging its decentralized architecture, immutability, transparency, and

traceability to enable real-time tracking of product lifecycle data from raw
1
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material procurement to distribution. This enhanced visibility fosters
consumer trust in emission-reduction products. Given the substantial costs
associated with blockchain implementation, this study investigates cost
allocation mechanisms among dual-channel supply chain members and
examines how blockchain costs influence operational decisions.

Against this backdrop, this paper investigates a dual-channel supply
chain comprising a carbon-reducing manufacturer, an e-commerce
platform, and a traditional retailer. It elucidates the impact mechanisms of
blockchain adoption on supply chain operations and explores
implementation conditions under different cost-sharing models.
Furthermore, it analyzes how blockchain cost variations affect pricing
strategies and carbon reduction decisions. The research framework
encompasses three key components:

First, the study examines blockchain's systemic impacts on dual-
channel supply chains. It establishes theoretical foundations by reviewing
conceptual developments in dual-channel operations and blockchain
technology. A multidimensional analysis details blockchain's influence on
supply chain decision-making processes and compares operational
workflows under distinct blockchain cost structures.

Second, the research investigates scenarios where manufacturers
exclusively bear blockchain costs. Three decision-making models are

constructed based on blockchain adoption status (adopted/not adopted) and
\%
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cost allocation modes (fixed cost/unit operation cost). Analytical results
reveal that optimal blockchain implementation strategies depend on cost
parameters: manufacturers prefer fixed-cost models when both fixed fees
and unit operational costs remain below critical thresholds with their ratio
under a specific value, while unit-cost models become preferable when the
ratio exceeds this threshold.

Finally, the paper explores collaborative blockchain adoption across
supply chain members. Two operational models (with/without blockchain
integration) are developed to identify implementation conditions and
assess cost impacts. Findings suggest that blockchain adoption constitutes
an equilibrium strategy only when implementation costs fall below a
critical threshold. Moderate cost levels create strategic conflicts among
members regarding technology adoption. Notably, blockchain
implementation below cost thresholds enhances product pricing flexibility
and stimulates carbon reduction investments.

Author: Kui Chen(Management science and engineering)
Supervised by: Professor Bengang Gong
KEY WORDS: Dual-channel supply chain, blockchain technology, pricing

decisions, carbon emission reduction, Game theory.
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