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Abstract. Under the context of global uncertainty and energy transitions, enhanc-
ing ESG performance has become a strategic imperative for new energy vehicle
(NEV) enterprises to gain long-term competitive advantage. However, how or-
ganizational resilience (OR) enhance ESG performance and what its boundary
conditions are remain underexplored. Therefore, using Chinese listed NEV en-
terprises from 2016 to 2023 as examples, this study explores the impact of organ-
izational resilience on ESG performance. The empirical results show that: (1)
Organizational resilience exerts a significant positive impact on NEV firms’ ESG
performance. (2) Al negatively moderates the relationship between organiza-
tional resilience and ESG performance while innovation network embeddedness
positively moderates this relationship. (3) The positive effect of organizational
resilience on ESG performance is more pronounced in non-state-owned NEV en-
terprises and under conditions of high environmental uncertainty. These findings
guide NEV enterprises to enhance ESG performance through targeted resilience-
building, rational Al deployment, and optimized innovation network embed-
dedness.
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1 Introduction

Against the backdrop of climate change and deepening energy transitions, new energy
vehicle (NEV) enterprises have emerged as pivotal forces in driving low-carbon devel-
opment and achieving environmental sustainability goals. Within this context, enhanc-
ing ESG (Environmental, Social, and Governance) performance has become crucial for
sustainable development of NEV firms!!l. Stakeholders including investors and con-
sumers are placing growing emphasis on ESG performance!?. NEV firms with superior
ESG performance can have access to low-cost financing and cultivate consumer trust.
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Nevertheless, under the multiple risks and impacts, NEV firms face various chal-
lenges and obstacles in improving their ESG performance. In this setting, organiza-
tional resilience (OR) that is defined as a dynamic trait that facilitates firms’ stable
development in turbulent business environments®®! emerges as a vital capability for
safeguarding ESG outcomes. It comprises enterprises’ absorptive, adaptive, and restor-
ative capabilities when confronting external shocks!®. However, whether OR can en-
hance ESG performance in NEV enterprises remains unexplored.

Improving ESG performance relies on not only internal technological empowerment
but also external resource integration. On the one hand, artificial intelligence (AI) plays
an indispensable role. Al technologies, leveraging capabilities in data integration, pre-
cision analytics, and dynamic early warning, can enhance enterprises’ capacity to deal
with ESG risks, thereby strengthening core functions of OR and subsequently improv-
ing ESG performance. However, Al’s attributes and application scenarios may also un-
dermine resilience-driven ESG gains. Over-reliance on Al may diminish enterprises’
autonomous perception and decision-making capabilities in complex environments, un-
dermining proactive adaptation and sustained ESG advancement. Besides, amid corpo-
rate resource scarcity, heavy Al investments may crowd out key resources, exerting a
notable resource crowding-out effect on ESG practices.

On the other hand, innovation network embeddedness determines NEV firms’ access
to external ESG-related resources. Enterprises occupying central network positions can
not only prioritize acquisition of ESG innovation resources but also rapidly adopt in-
dustry best practices in social responsibility and align with prevailing ESG standards.
Such external support amplifies the effect of OR on ESG performance. Nevertheless,
existing studies examining the resilience-ESG relationship in NEV contexts predomi-
nantly focus on internal capabilities, largely overlooking the role of innovation network
embeddedness as a critical external variable.

Although scholarly attention to OR and ESG performance is growing, three key re-
search gaps still remain. Firstly, ESG research lacks a resilience perspective addressing
multiple uncertain risks. Current studies emphasize direct pathways such as policy driv-
ersP® internal characteristics like executive attributes!™®! and technological innova-
tion!), failing to systematically incorporate organizational resilience as a foundational
role in enhancing ESG performance under complex conditions. Second, boundary con-
ditions influencing the resilience-ESG relationship remain underexplored. Specifically,
the AI’s dual effects and the differential impacts of innovation network embeddedness
have not been integrated into analytical frameworks. Furthermore, in the heterogeneity
analysis of the impact of OR on ESG performance, existing research has failed to sim-
ultaneously account for the heterogeneous impacts arising from ownership types and
external environments (e.g., environmental uncertainty).

Considering these gaps, this study focuses on 2016-2023 NEV listed enterprises to
explore how to improve corporate ESG performance through OR. The core research
questions are: RQ1: Whether organizational resilience can enhance ESG performance?
RQ2: What are the roles of Al and innovation network embeddedness? RQ3: Does the
impact of organizational resilience on ESG performance vary across ownership types
and levels of environmental uncertainty?
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This research offers three key contributions. First, it enriches ESG driver studies by
innovatively introducing organizational resilience as an antecedent variable. Second, it
reveals critical boundary conditions by exploring the roles of Al and innovation net-
work embeddedness. Moreover, it offers valuable ways to improve ESG performance,
thereby increasing enterprises’ abilities of sustainable development.

The remainder of this paper is structured as follows: Chapter 2 reviews theories and
hypotheses development; Chapter 3 outlines the research design; Chapter 4 presents
and discusses panel regression results; Chapter 5 shows the conclusion.

2 Theories and Hypotheses Development

Based on the dynamic capability theory!'%, OR is a core dynamic capability for enter-
prises to respond to environmental uncertainty, manifested in resource reconfiguration
and strategic adaptation. In the NEV industry with rapid technological iteration and
policy fluctuations, enterprises with high OR can quickly integrate internal and external
resources to optimize environmental governance, social responsibility fulfillment, and
governance structure, thereby improving ESG performance. Therefore, this study puts
forward Hypothesis 1:

H1. Organizational resilience has a positive effect on ESG performance.

The Dynamic Capability Theory emphasizes enterprises’ initiative in independent
resource reconfiguration and environmental adaptation. Excessive Al investment may
cause the resource crowding-out effect, weakening the redundant resource reserve re-
quired for dynamic capabilities, and inducing "resilience inertia" to reduce the flexibil-
ity of independent decision-making, hindering the transformation of OR into ESG per-
formance via dynamic capabilities. Therefore, this study puts forward Hypothesis 2:

H2. Al negatively moderates the relationship between organizational resilience and
ESG performance.

The exertion of dynamic capabilities depends on the efficiency of external resource
integration. innovation network embeddedness provides NEV enterprises with ESG-
related resources such as technology, standards, and practices. Enterprises with inno-
vation network embeddedness can leverage network embeddedness advantages to en-
hance the external resource acquisition and transformation efficiency of dynamic capa-
bilities, amplifying OR’s driving effect on ESG performance. Therefore, this study puts
forward Hypothesis 3:

H3. Innovation network embeddedness positively moderates the relationship be-
tween organizational resilience and ESG performance.

The conceptual framework is shown in Figure 1.
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Fig. 1. Conceptual Framework

3 Research Design

3.1 Samples and Data Source

This study selects listed new energy vehicle (NEV) enterprises as samples, with the list
of NEV enterprises sourced from the official website of China's iAskCai. Furthermore,
based on the patent status of these listed NEV enterprises, 443 enterprises during 2016-
2023 were finally selected. ESG performance data are from Wind financial terminals.
Patent citation data are collected from the IncoPat database. Other data are from China
Stock Market & Accounting Research (CSMAR) database. All continuous variables
were winsorized at the 1 % and 99 % levels.

3.2 Measurement of Main Variables

ESG performance (ESG). It refers to a firm’s practical performance in environmental,
social, and governance aspects, reflecting its sustainable development capabilities.
Consistent with prior research!'!], this study converts these categorical ratings into nu-
merical values, with the lowest grade “C” assigned a value of 1 and the highest grade
“AAA” assigned a value of 9.

Organizational Resilience (OR). It refers to the ability of an organization to quickly
adapt, recover, maintain normal operations, and even achieve development in the face
of various disturbances and impacts. This study employs cumulative operating income
growth over three years to measure performance growth; it uses the standard deviation
of monthly stock returns within one year to assess volatility. Subsequently, the entropy
weight method is applied to these two dimensions to calculate organizational resilience.

Artificial intelligence (AI). It refers to the level of artificial intelligence application
in enterprises. This study measures artificial intelligence (Al) variable by firms’ Al
investment level, with the data sourced from the CSMAR Database.

Innovation network embeddedness (DU). It reflects the firm’s resource acquisition
capability, measured by network centrality. Innovation networks are built with co-ap-
plicants of invention patents as nodes and their joint-patent ties as edges.

Control variables. The regression model included the following control variables:
supervisory board size (SUPER B _SIZE), proportion of independent directors
(INDE_DIRECTOR), big 4 audit (BIG4), firm size (LNSIZE), firm age (AGE), two
positions in one (DUAL), major shareholder’s shareholding ratio (LARGETH).
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3.3  Empirical Model

3.3.1 Direct Effect Model.
To test the impact of organizational resilience on ESG performance, the fixed effect
regression model is established, as shown in the following Formula (1):

ESG;y = Co+ B1ORy +MZ + 1 + 8, + & (D

where the coefficient ; can be used to determine the impact of organizational Re-
silience on ESG performance.

3.3.2 Moderating Effect Model.
To examine the moderating mechanism, the following regression models was con-
structed:

ESGiy = Bo + B2OR; ¢ + B3Alyy + B4ORyp * Al +mpZ +p; + 8, + & (@)

ESGi,t = Uy + a10Ri,t + aZDUi,t + a30Ri,t * DUi,t + lez + Wi + St + Ei,t (3)

4 Panel Regression Results

4.1 Baseline Regression Results

Columns (1) of Table 1 Baseline regression results and results of moderating effect.
present the regression results regarding the impact of organizational resilience on ESG
performance. Column (1) reveals that the coefficient of organizational resilience is sta-
tistically significant at the 10% level. These findings confirm that organizational resil-
ience positively impacts ESG performance, providing empirical support for Hypothesis
1 (H1).

4.2  Moderating Effect Tests

4.2.1 The Moderating Effect of Artificial Intelligence.

The moderating effect of artificial intelligence is reported in Table 1. Specifically,
Column (2) of Table 1 shows that the moderating role of Al in the relationship between
OR and ESG performance is negative and statistically significant. These results thus
provide empirical support for Hypothesis 2.

4.2.2 The Moderating Effect of Innovation Network Embeddedness.

The moderating effect of innovation network embeddedness is reported in Table 1.
Specifically, Column (3) of Table 1 shows that the moderating role of innovation net-
work embeddedness in the relationship between OR and ESG performance is positive
and statistically significant. These results thus provide empirical support for Hypothesis
3.
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Table 1. Baseline regression results and results of moderating effect.

ESG ESG ESG
(1) 2) 3)
OR 0.238* 0.319%* 0.263%*
(1.82) (2.38) (2.06)
OR*AI -0.168%**
(-2.77)
OR*DU 0.158%++
(2.85)
Al 0.156*
(1.67)
DU 0.091%*
(2.12)
CONTROLS YES YES YES
CONSTANT -0.180 -0.151 0213
(-0.90) (-0.15) (-1.19)
Firm FE YES YES YES
Year FE YES YES YES
N 566 502 566
R 0.6432 0.6540 0.6557

Notes: Standard errors are in parentheses. ***p < 0.01, **p <0.05, *p <0.1. FE, fixed effects.

4.3  Heterogeneity Analysis

4.3.1 Heterogeneity of Firm’S Ownership.

This study classifies the enterprise samples into high and low groups according to
firm's ownership. Column (1) and (2) in Table 2 show that coefficient of OR is posi-
tively significant in non-SOE enterprises (non-SOEs) while the coefficient of organi-
zational resilience of SOE enterprises is not significant. The results indicate that OR
plays a greater role in advancing the ESG performance of non-SOEs.

Table 2. Heterogeneity analysis.

ESG ESG
(1) 2) 3) 4)
NON-SOE SOE LOW EPU HIGH_EPU
OR 0.397%* -0.070 0.141 0.373*
(2.18) (-0.35) (0.67) (1.96)
CONTROLS YES YES YES YES
CONSTANT -0.401%** -0.697 -0.231 -0.298
(-3.39) (-1.38) (-0.73) (-0.29)
Firm FE YES YES YES YES
Year FE YES YES YES YES
N 347 219 270 249
R? 0.6713 0.6394 0.6983 0.7199

Notes: Standard errors are in parentheses. ***p <0.01, **p <0.05, *p <0.1. FE, fixed effects.
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4.3.2 Heterogeneity of Environmental Uncertainty.

This study classifies the enterprise samples into high and low groups according to
the level of environmental uncertainty. Table 2 shows that in the subgroup with high
environmental uncertainty, the coefficient of organizational resilience is positively sig-
nificant. Whereas, when firms with low environmental uncertainty, the coefficient is
statistically insignificant. This indicates that the greater the environmental uncertainty
faced by firms, the more pronounced the positive effect of OR on their ESG perfor-
mance.

5 Conclusion

This study systematically examines the impact of organizational resilience on ESG per-
formance in the context of NEV enterprises. The empirical results confirm that organi-
zational resilience significantly enhances ESG performance. However, Al exerts a neg-
ative moderating effect while innovation network embeddedness has a positively mod-
erating impact. Moreover, the effect of organizational resilience is more pronounced in
non-state-owned enterprises and under conditions of high environmental uncertainty.
Theoretically, this study contributes to the ESG and organizational resilience literature
by introducing resilience as a core dynamic capability under uncertainties, thus bridg-
ing the gap in risk-responsive ESG research. It also unveils the moderating mechanisms
of Al and innovation network embeddedness. Practically, the findings provide action-
able insights for NEV firms to enhance ESG performance through building OR, strate-
gically deploying Al technologies to avoid over-reliance, and actively embedding into
innovation networks to secure external resources. This study has several limitations.
First, the sample is limited to Chinese listed NEV companies. Second, the measurement
of organizational resilience may not fully capture its multidimensional nature. Future
research could extend the current framework to other high-tech or environmentally in-
dustry.

Fundings

This study was supported by the Fundamental Research Funds for the Central Univer-
sities (WUT: 104972025YJS0081).

References

1. Lloret, A. (2016). Modeling corporate sustainability strategy. Journal of Business Research,
69(2), 418-425.

2. Zhang, Z., & Zhang, L. (2024). Investor attention and corporate ESG performance. Finance
Research Letters, 60, 104887.

3. Grego, M., Magnani, G., & Denicolai, S. (2024). Transform to adapt or resilient by design?
How organizations can foster resilience through business model transformation. Journal of
Business Research, 171, 114359.



10.

11.

How to Drive New Energy Vehicle Firms’ ESG Performance through ... 775

Tsouri, M., & Pegoretti, G. (2021). Structure and resilience of local knowledge networks:
The case of the ICT network in trentino. Industry and Innovation, 28(7), 860-879.

Cheng, Z., & Wu, Y. (2025). The impact of climate policy uncertainty on corporate ESG
greenwashing. Journal of Environmental Management, 394, 127353.

Li, H., Gao, X., Zhang, X., Zhai, K., Ling, Y., & Cao, M. (2025). The impacts of China’s
sustainable financing policy on environmental, social and corporate governance (ESG) per-
formance. Environment, Development and Sustainability.

Nguyen, N. T., Kim, B., & Song, H. J. (2026). The dynamics of sustainability: CEO celebrity
as a moderator on the ESG and firm performance relationship in the restaurant industry.
International Journal of Hospitality Management, 132, 104353.

Wang, S., Liang, X., Huang, J., & Cao, P. (2025). Do academic executives influence corpo-
rate ESG performance? Evidence from China. Corporate Social Responsibility and Envi-
ronmental Management, 32(1), 788-805.

Yu, Y., Chan, H.-L., & Cho, E. (2026). Enhancing ESG performance through digital trans-
formation: Recent development, cases and relationships. Journal of Business Research, 202,
115763.

Teece, D. J., Pisano, G., & Shuen, A. (1997). Dynamic capabilities and strategic manage-
ment. Strategic Management Journal, 18(7), 509-533.

Tang, J., Wang, X., & Liu, Q. (2023). The spillover effect of customers’ ESG to suppliers.
Pacific-Basin Finance Journal, 78, 101947.

Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons license and indicate if changes were made.

The images or other third party material in this chapter are included in the chapter's

Creative Commons license, unless indicated otherwise in a credit line to the material. If material
is not included in the chapter's Creative Commons license and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder.


http://creativecommons.org/licenses/by-nc/4.0/

	How to Drive New Energy Vehicle Firms’ ESG Performance through Organizational Resilience? The Role of AI & Innovation Network Embeddedness



