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Abstract

Under the CAP-and-Trade System policies, members of the supply chain face the challenge of achiev-
ing carbon reduction targets while maintaining economic profitability. In the context of CAP-and-
Trade System, this paper constructs a two-tier supply chain model dominated by retailers. It ana-
lyzes the emission reduction and pricing decisions of manufacturers and retailers, as well as the
economic impacts, before and after the introduction of blockchain technology. The findings suggest
that, in the absence of blockchain, manufacturers are incentivized to misreport carbon emission
data due to information asymmetry, allowing them to acquire additional carbon allowances and
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reduce the costs of emissions reductions. However, once blockchain technology is introduced, its
transparency and immutability enable accurate tracking of carbon emissions, effectively mitigating
misreporting behaviors. Furthermore, when the implementation cost of blockchain technology falls
below a certain threshold, both the effectiveness of carbon reduction and the overall profits of sup-
ply chain members are significantly enhanced.
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Figure 1. A supply chain structure model with blockchain under the CAP-and-Trade system
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Table 1. Parameters and symbols involved in the supply chain model
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Figure 2. Impact of the misreporting factor on the threshold of blockchain costs

B 2. FAREF X KR ERN A B (BRI F200

(@) - A ﬁﬁﬁ%ﬁ”ﬁ%ﬁﬁ@ﬁ%ﬁﬁﬁﬂﬂﬁﬁﬁ‘]%"ﬁ (b) - ﬁﬂﬁf‘é?fﬁﬁ{fﬂ(gﬁﬁ Zﬁ%ﬁ%ﬁiﬂ:[‘?ﬂﬁﬁﬁﬁﬁﬂﬁﬂ
N Cm | | 0 P mmmm e e e e e e Lo |- O
T2 - - =% 15 ===
20 \':-:,: o e essl 1 . | e oR
% \:":‘l:g - % "
K 15| BT ®
&2 <2k R 13F
2 .\:_:.: R <
Fal INE R gat
o ~ #
S K
]ﬁ] ............. m 1
s e
................. 10k
0 | | | e . ‘ ‘ . ‘ ‘ ‘
05 06 07 08 09 1 0.7 075 08 085 09 095 1 1.05
HA TR 2% F Rem R 5y BT IR RENETKT 2

Figure 3. Impact of periodic cost factor and system trust level on the threshold of blockchain costs
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Figure 4. Impact of the misreporting factor on supply chain profit
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Figure 5. Impact of the blockchain costs and cost sharing coefficient on decision variables and market demand
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Figure 6. Profits of manufacturers and retailers before and after the introduction of blockchain
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