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Intra-industrial Chain Involutionary Competition Mechanisms and Their Risk
Perception Effects: A Machine Learning Approach Based on BERT Model

Bai Wei' Geng Xiaochen® Yu Rongjian®
(1. School of Economic and Management, Taizhou University, Taizhou 225300, P.R.China;
2. School of Business Administration, Zhejiang Gongshang University, Hangzhou 310012, P.R.China)

Abstract: This study analyzes empirical evidence from China’ s rapidly developing new energy
automobile industry and comprehensively studies the mechanism of involutional competition in the
industry chain and its risk implications. In the context of China’ s strategy to promote industrial
upgrading and technological self-sufficiency, the study examines how the behavior of involutionary
competition becomes a major challenge to the sustainable development of emerging industries.

This study adopts an innovative methodology that combines BERT model-based corporate
disclosure using natural language processing techniques with traditional econometric analysis. The
study analyzes the 10-year annual reports of 800 listed companies in the new energy automotive
industry and constructs new metrics to quantify three dimensions of involutional competition:
(1) innovation suppression, identifying lexicons related to innovation containment through textual
analysis, (2) resource hoarding, identifying lexicons related to resource hoarding through textual
analysis, and (3) market plunder, identifying price wars and anticompetitive behaviors through
textual analysis These indicators are then correlated with the firm’s perceived level of risk, which is
derived from a BERT model analysis of the text in the risk disclosure section of the financial report.

The major findings of this study include: first, all three involutionary behaviors significantly
elevate perceived risk, with innovation suppression showing the strongest effect. Second, these
behaviors demonstrate synergistic effects-innovation suppression often precedes resource hoarding,
which in turn enables more aggressive market predation, resulting in a self-reinforcing cycle of
competitive degradation. Third, the impact varies substantially by firm characteristics: while larger
firms show greater resilience, state-owned enterprises prove particularly vulnerable to resource-

related risks due to their typical positioning in upstream segments of the value chain.
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This study makes a multifaceted contribution to the academic literature. It advances the
theoretical understanding of involutionary competition by departing from a single qualitative
description and establishing measurable, behavior-specific metrics for unstructured data. The study
also bridges the traditionally separated fields of competitive strategy and risk management by showing
how competitive behavior directly affects an organization’ s risk perception. Methodologically, it
demonstrates how machine learning techniques can enhance traditional business research, particularly
in analyzing unstructured corporate disclosures.

From a policy perspective, the findings suggest that addressing involutionary competition
requires targeted interventions. For innovation suppression, recommendations include strengthening
intellectual property protections while preventing patent abuse. Regarding resource hoarding, the
study highlights the need for better supply chain coordination mechanisms and strategic reserves for
critical materials. To counter market predation, enhanced antitrust enforcement and industry self-
regulation mechanisms appear most promising.

For corporate managers, the research underscores the importance of breaking out of zero-sum
competition through genuine innovation and differentiation. The negative correlation between firm
growth metrics and perceived risk suggests that long-term orientation and capability-building provide
more sustainable risk mitigation than short-term competitive tactics.

The study focuses on China’ s NEV sector provides rich context-specific insights and offers
summarized experience for other emerging economies facing similar challenges of industrial
upgrading amid intense competition. Future research could extend this framework to other industries
and national contexts, incorporating dynamic modeling to better capture the evolutionary nature of
competitive behaviors.

Keywords: Involutionary competition; Innovation suppression; Resource hoarding; Market predation;

Risk perception
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