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Overall framework of the proposed model. Panel a is the CA module between the industrial node
features \textbf{ X} and ESG \textbf{F t-1}\odot \Delta \textbf{E}_{t-1}, which corresponds
to Eq. (1)—(2);bp propagating the selected feature over the industrial chain (Eq. (3);

and ¢ asymmetric:

ge-passing of GNN, which results in two kinds of representations
r each industrial node (Eq. (4)); d links the output of ¢ to two
downstream tasks—industrial node performance regression and graph likelihood (Eq. (7))

#ERKRIR: Tan Z ,Liu S ,Liu Q, et al.Modeling ESG-driven industrial value chain dynamics using
directed graph neural networks[J].Financial Innovation,2025,11(1):113-113., E{SiE&2Z 553 FrEeE

BEUFIZEXZENERERREN NRERASR

Bl #heeilRazE Al s r EHHESESCH 1

(b)

Schematic diagram of some industrial chains of the new-energy automobile industry. a Circles
and squares represent industries and enterprises, respectively. Each industrial node comprises
several companies, and the different colored squares represent the ESG scores of the companies
from high to low. The black arrow indicates the supply—demand relationship between the two
industrial nodes. The bar chart shows the ESG distribution (i.e., E_{t} in Sect. ESG shocks) of an
industrial node. b ESG rating distribution results of listed companies

HRIRIE: Tan Z Liu S ,Liu Q, et al.Modeling ESG-driven industrial value chain dynamics using directed
graph neural networks[J].Financial Innovation,2025,11(1):113-113., E{EiEH&FHREAEE
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