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Abstract

This paper delves into the challenges of identifying pollution prediction liability subjects and trac-
ing damages in algorithmic black boxes and analyzes across technology, law, and practice. Techno-
logically, deep learning models’ non-interpretable decision-making and environmental data’s
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dynamic complexity obscure prediction bias causes. Legally, current environmental laws lack clear
liability demarcations for algorithm developers, data providers, and model users; traditional cau-
sality rules are ill-suited to multi-subject liability chains. Practically, pollution damages’ accumula-
tive, lagging, and cross-regional traits compound liability-tracing difficulties. The study proposes a
multi-regulatory approach integrating technological transparency, legal enhancements, and collab-
orative governance, via explainable Al, algorithm audits, hierarchical liability, and interdisciplinary
oversight.
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Figure 1. Algorithm Black Box
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