)

Check for
updates

Research on Innovative Management Models of New
Energy Vehicle Enterprises from the Perspective of
Sustainable Development

Chakhoi Dai'®, Luo Jia?® and Yongxian Lu**C

! Sun Yat-Sen University, Guangzhou 510000, China
2 Teh Hong Piow Faculty of Business and Finance, Universiti Tunku Abdul Rahman, 319000
Kampar, Perak, Malaysia
3Sun Yat-Sen University, Guangzhou 510000, China
1057004193@qq. com

Abstract. This study addresses the core issue of systematically integrating
sustainable development principles and the resource-based view into new energy
vehicle enterprises’ management systems amid severe environmental constraints,
resource bottlenecks, and interest conflicts, aiming to coordinate green
transformation and competitiveness enhancement. Drawing on sustainable
development’s three bottom lines (economy, environment, society) and the
resource-based perspective (treating ecological design, circular operation, data-
driven O&M, and governance network relationships as strategic resources), it
constructs an integrated management framework covering green design, circular
production, intelligent O&M, and multi-party governance. By reviewing
fragmented research on battery recycling, intelligent platforms, and policy
incentives, the study identifies traditional research gaps in management paths,
full-process collaboration, and capability mechanism identification. Through
literature evaluation and comparative case analysis of typical domestic and
foreign enterprises, it proposes replicable operational solutions. Key findings
include: life cycle ecological standards in R&D reducing carbon emissions;
reverse logistics and layered battery reuse improving resource utilization and
economic returns; data-driven O&M optimizing environmental indicators
dynamically; and government-enterprise-society multi-party governance
accelerating green innovation and policy response effectiveness. Theoretically, it
integrates dual perspectives to deepen understanding of environmental capability
transformation into competitive advantages. Practically, it provides a systematic
blueprint and path reference for enterprises’ management reform and policy
formulation.
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1 Integrating the Principles of Sustainable Development into
the Management of New Energy Vehicle Enterprises

1.1  Background Introduction

Against the backdrop of an increasingly clear global carbon peak and carbon neutrality
goals, the new energy vehicle industry has become the core engine driving the coordi-
nated development of low-carbon economic transformation and environmental protec-
tion. The national level has successively introduced "dual carbon" policies, subsidy in-
centives, and infrastructure construction plans, and the market size continues to rise [1].
At the industrial level, technological innovation, supply chain reshaping, and business
model iteration are advancing in parallel. However, in the face of increasingly stringent
environmental regulations, resource constraints, and diverse interest demands, how
new energy vehicle companies can systematically embed sustainable development prin-
ciples into their management processes while ensuring product performance and market
competitiveness has become a key topic that urgently needs to be explored [2].
Existing research has mostly focused on the recycling technology of power batteries,
the construction of intelligent connected platforms, or the evaluation of government
subsidy effects. There is still a lack of systematic analysis and model innovation of the
entire process of green transformation from the perspective of enterprise management
models [3]. Although the technical path has taken initial shape, there are practical gaps
in management aspects such as product design, production and operation, organiza-
tional collaboration, and policy response, making it difficult to form a replicable and
scalable overall solution. In view of this, this study aims to break through the limitations
of a single link or perspective, construct a management model framework for new en-
ergy vehicle enterprises oriented towards sustainable development, and provide theo-
retical support and practical guidance for the high-quality development of the industry

[4].
1.2 Current Situation Analysis

In the current context, sustainable development theory requires new energy vehicle
companies to achieve a systematic balance and integration between economic perfor-
mance, environmental governance, and social responsibility. This is not only a response
to external compliance but also implies a strategic restructuring of management systems
to embed ecological goals into regular decision-making. Furthermore, from a resource-
based perspective, environmentally relevant capabilities such as eco-design capabili-
ties, proficiency in life cycle assessments, carbon risk management mechanisms, and
multi-stakeholder collaborative governance practices consistent with scarcity, inimita-
bility, and organizational embeddedness constitute a company's core competitive re-
sources. Existing research has largely focused on describing the single-point effects of
battery recycling technology, intelligent platform development, or policy incentives.
There is a lack of a framework that systematically integrates the perspectives of sus-
tainable development and resource capabilities within corporate management. This has
led to discontinuities and fragmentation in green transformation practices, both in terms
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of internal capability development and cross-sector collaboration. Therefore, it is nec-
essary to theoretically identify, build, and institutionalize these environmental capabil-
ities so that they become sources of long-term competitive advantage rather than tools
for short-term response [5].

At the practical level, the synergistic requirements of "internalizing externalities"
and long-term value emphasized by sustainable development theory have prompted en-
terprises to restructure their original decision-making mechanisms and incorporate en-
vironmental costs, stakeholder expectations and financial returns into management con-
siderations. Practical paths to achieve this include: quantifying ecological impacts
through integrated reporting and environmental cost accounting, clarifying the syner-
gistic logic between upstream suppliers, consumers and communities through stake-
holder value mapping, and establishing a dynamic feedback mechanism to adjust stra-
tegic direction. The resource-based view further suggests that these mechanisms must
be embedded in organizational routines: for example, establishing environmental KPI
supervision at the board level, forming a cross-functional green working group to pro-
mote circular production and carbon footprint monitoring regularly, and consolidating
the daily operation of green capabilities through institutional incentives, thereby inte-
grating scattered green practices into a replicable and scalable capability portfolio [6].
Such management reconstruction not only reflects the comprehensive consideration of
the "economy-ecology-society" triple bottom line of sustainable development, but also
reflects the logic of the resource-based view on capability accumulation and differenti-
ation paths [7].

On this basis, enterprises can not only passively respond to environmental con-
straints but also achieve value creation by transforming ecological challenges into stra-
tegic opportunities. The adoption of the “triple bottom line” perspective makes it pos-
sible to reduce the use of conflict minerals in battery chemistry optimization, establish
ethical procurement codes of conduct in the supply chain, and enhance trust and trans-
parency through green governance mechanisms. These practices are no longer just com-
pliance or image projects but rather form differentiated competitive advantages through
endogenous environmental capabilities [8]. The resource-based view emphasizes the
irreplaceability and path dependence of these capabilities within the industry, and once
embedded in corporate practices, they can continuously enhance performance; sustain-
able development theory provides a value logic that extends this capability to stake-
holder co-creation, ecological innovation and policy coordination, enabling companies
to achieve more stable market positions and dynamic adaptability while achieving en-
vironmental and social goals. As a result, green management is no longer a passive
adjustment under external pressure, but an endogenously generated strategic resource
and growth engine [9].

1.3 Green Operations and Circular Supply Chains in the NEV Sector

Achieving truly sustainable NEV operations hinges on decarbonizing production facil-
ities and establishing closed-loop supply chains for critical components, most notably
lithium-ion batteries. Renewable energy adoption in manufacturing plants and charging
infrastructures is a foundational step [10]. On-site solar arrays, wind partnerships, and
power purchase agreements with green utilities stabilize energy costs while reducing
Scope 2 emissions. Strategic energy portfolios that combine behind-the-meter
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generation with grid-support services enable NEV firms to hedge against electricity
price volatility and contribute to broader smart-grid resilience.

Beyond energy sourcing, circular economy practices in battery life cycle manage-
ment play a pivotal role. Establishing reverse logistics networks for spent battery col-
lection allows enterprises to implement cascade utilization, repurposing modules for
stationary storage, and to recover valuable metals through advanced recycling tech-
niques. Such frameworks not only curtail environmental impact but also secure raw
material supply in the face of geopolitical uncertainties. To operationalize these pro-
cesses, NEV companies deploy digital tracking systems, leveraging IoT sensors and
blockchain ledgers to ensure end-to-end traceability, guarantee compliance with envi-
ronmental regulations, and enhance customer trust in sustainable credentials.

Effective circular supply chains require close collaboration with component suppli-
ers, service providers, and regulators. Incentive mechanisms such as take-back pro-
grams, deposit-refund schemes, and co-investment in recycling infrastructure align dis-
parate stakeholders around shared sustainability goals. Concurrently, life cycle assess-
ment tools guide design decisions, allowing engineers to optimize battery form factors
for disassembly and material recovery. By embedding circular-design principles at the
product-development stage, NEV firms can minimize waste generation and reduce the
total cost of ownership for end users [11].

In sum, green operations and circular supply chains together constitute the opera-
tional backbone of a sustainable NEV enterprise. Through coordinated efforts in re-
newable energy integration, digitalized asset tracking, and collaborative recycling eco-
systems, NEV manufacturers can deliver eco-efficient mobility solutions that meet
stringent environmental mandates while preserving economic vitality.

2 Circular Economy Operation Mode of New Energy Vehicle
Enterprise

2.1  Closed Loop Management of the Entire Lifecycle of Power Batteries

Under the framework of sustainable development of new energy vehicle enterprises,
the recycling of power batteries constitutes the core link of circular economy operation.
Enterprises should incorporate the principles of disassembly and modularization from
the battery design stage to reduce later recycling costs and improve resource recovery
rates [12]. With the help of an intelligent monitoring system, real-time tracking of the
performance degradation of in-use batteries can be carried out, and remanufacturing,
hierarchical utilization, or recycling paths can be divided based on remaining capacity
and health. In the remanufacturing stage, the functional recovery of battery perfor-
mance is achieved through processes such as replacing ageing monomers and updating
electrolytes; Tiered utilization refers to the use of retired batteries for energy storage
systems or backup power sources, extending their value [13]. At the same time, by
establishing reverse logistics alliances with specialized recycling companies and local
governments, new energy vehicle companies can ensure the breadth and timeliness of
the battery recycling network, thereby forming a closed-loop value chain of production
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use recycling reproduction, which not only improves resource efficiency but also re-
duces environmental risks.

2.2 Multi-Level Cycle Strategy for Key Components and Materials

In addition to batteries, motors, electronic control units, and lightweight materials for
vehicle bodies can also be included in the circular economy system. Enterprises should
collaborate with suppliers to develop recycling standards: recyclable aluminum alloys,
engineering plastics, and renewable composite materials should be used in component
design, and chain tracing and recycling incentives should be achieved through QR code
or RFID technology. After retired vehicles are taken offline, the dismantling centre can
extract reusable components in stages, such as motor stators, variable speed gears, and
control chips. After professional testing and refurbishment, they are returned to the pro-
duction or maintenance network [14]. In addition, establishing a multi-party shared ma-
terial recycling platform enables cross-enterprise sharing and recycling of waste mate-
rial resources between different vehicle models or brands. By dynamically balancing
the supply and recycling of raw materials, enterprises can embed cycle coefficients in
their procurement decisions, gradually replacing disposable new materials with recy-
cled materials to achieve a multi-level cycle operation mode of "production use regen-
eration".

3 Ecological Innovation and Organization Learning of New
Energy Vehicle Enterprises

3.1 Ecological Technology Innovation Path in the Field of New Energy
Vehicles

Under the dual constraints of resources and environment, ecological innovation has be-
come a key driving force for new energy vehicle companies to gain competitive ad-
vantages. On the one hand, enterprises should position the research and development
of new materials, processes, and systems as core issues, such as sodium ion batteries,
solid-state batteries, and on-board hydrogen fuel systems, to break through the resource
bottlenecks and safety hazards faced by traditional lithium-ion batteries; On the other
hand, promoting innovation in green manufacturing processes, including low-tempera-
ture sintering, high-efficiency energy-saving coating, and production line transfor-
mation driven by renewable energy, can significantly reduce the carbon emission in-
tensity of unit vehicle models [15]. Ecological innovation achievements need to be
quantified through a strict environmental performance evaluation system to ensure that
every technological improvement can achieve a balance between economic returns and
ecological benefits [16].

3.2 Continuous Organizational Learning and Green R&D Collaboration
Mechanism

In order to continuously deepen ecological innovation, new energy vehicle enterprises
must build a continuous learning organization. Enterprises can establish cross-
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departmental "green innovation centers" to concentrate financial and human resources,
systematically manage knowledge bases and best practices; Through internal training,
sandbox projects, and external collaborations (such as industry university research joint
laboratories), continuously disseminate innovative ideas and methods. In addition, by
implementing the "failure incentive" and "green performance evaluation" systems, em-
ployees are encouraged to actively explore low-carbon technologies and process opti-
mization. The knowledge sharing platform can integrate patent analysis, market in-
sights, and technology foresight reports, providing decision-makers with an ecological
innovation roadmap. Regularly conducting "Green Hackathon" or "Environmental De-
sign Competition" allows project teams to test the feasibility of new technologies in
real-life scenarios, and then quickly transfer experimental results to the mass produc-
tion stage, achieving a spiral rise in organizational learning and ecological innovation
[17].

3.3 A Subsection Sample

Building a green governance architecture with multi-party governance: the develop-
ment of the new energy vehicle industry involves multiple dimensions, such as govern-
ment regulation, market demand, community environment, and public opinion. Enter-
prises should establish a sustainable development committee at the internal governance
level, including environmental experts, financial representatives, and legal advisors, to
ensure that green issues receive board level attention; Externally, a linkage mechanism
of "government enterprise research community" is established, which effectively inte-
grates policy guidance and social supervision through signing green commitment let-
ters, participating in industry standard drafting, and regularly holding public open days.
This not only enhances the transparency of corporate social responsibility but also helps
to gain early insight into regulatory trends and gain sufficient preparation time for stra-
tegic adjustments.

Collaborative participation mechanism of stakeholders: at the operational level, new
energy vehicle companies can use various participation tools: firstly, based on the dual
standards of the Global Reporting Initiative (GRI) and the Climate Related Financial
Disclosure Framework (TCFD), publish a draft sustainable development report, and
use online platforms to solicit opinions from investors, suppliers, users, and NGOs,
forming an external evaluation loop; Secondly, establish a supply chain green alliance
and conduct regular audits and capacity enhancement training for primary suppliers to
collaboratively reduce upstream carbon footprints; Once again, establish a green com-
munity for car owners, conduct carbon footprint calculation and energy-saving driving
competitions, and enhance users' recognition and dissemination of the company's envi-
ronmental protection commitments; Finally, collaborate with research institutions and
local governments to establish "low-carbon demonstration parks" or "new energy vehi-
cle industry innovation demonstration zones", exploring the synergistic effects of green
manufacturing and intelligent transportation [18].
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4 Enabling Environment and Strategic Implementation

4.1 Regulatory and Financial Instruments for NEV Sustainable Management

The sustainable management of new energy vehicle enterprises cannot be achieved
without sound policy support and diversified financial tools. Firstly, differentiated sub-
sidies and stricter emission standards have jointly shaped the market incentive mecha-
nism. By implementing purchase subsidies, free license plates, or travel discounts for
the purchase, use, and operation of new energy vehicles, terminal demand has been
effectively stimulated. At the same time, the emission penalties and restriction policies
for traditional fuel vehicles further force enterprises to optimize their power systems
and production processes, and achieve mandatory green transformation. Secondly, fi-
nancing channels such as green loans, green bonds, and green funds provide low-cost
capital for enterprises to build large-scale production capacity and layout charging in-
frastructure. The green bank and industry guidance fund established under the leader-
ship of the government have reduced the difficulty of project financing and shortened
the transformation cycle of new energy vehicle projects from demonstration to scale
through subsidized loans or guarantees [19].

At the same time, the public-private partnership (PPP) model is becoming increas-
ingly popular in the construction of charging pile networks, battery swapping stations,
and remanufacturing centers. Local governments have lowered the threshold for early
investment in infrastructure through land use, tax incentives, and supporting public re-
sources; Enterprises, on the other hand, focus on operational services and technological
innovation to improve facility utilization and management level. The joint construction
of the "Smart Charging+Energy Storage" demonstration project between power grid
enterprises and new energy vehicle manufacturers not only optimizes the charging and
discharging rhythm but also provides peak shaving support for the large-scale integra-
tion of renewable energy. In addition, green public procurement includes new energy
vehicles in government and urban operation fleets, guiding market supply through gov-
ernment demand and forming a linkage effect between government, enterprises, and
society. Finally, the improvement of standardization and certification systems provides
quantifiable environmental performance benchmarks for enterprises. Examples such as
vehicle carbon emission standards, certification for power battery recycling and utili-
zation, and "carbon footprint" labels provide clear compliance and competitive refer-
ences for companies in product design and market promotion.

4.2 Implementation Path for Sustainable Transformation of Enterprises

The policy environment establishes the strategic direction, and business managers need
to build an operational implementation framework based on this foundation. Firstly, a
sustainable diagnosis of the entire value chain should be carried out, using life cycle
assessment (LCA), carbon footprint and water footprint analysis to identify high-emis-
sion links and high-risk nodes. Based on stakeholder research, clarify the core concerns
and compliance requirements of upstream and downstream suppliers, distribution chan-
nels, and end users, and provide a scientific basis for subsequent strategic focus.

In the strategic planning stage, management should embed sustainable goals into
the company's vision and balanced scorecard, setting quantitative indicators such as
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"reducing carbon emissions by 30% throughout the life cycle of each vehicle" or
"achieving a battery recycling rate of 90%". By reviewing the board of directors and
implementing executive incentive mechanisms, linking environmental performance
with compensation, we ensure that resource allocation prioritizes supporting green in-
novation projects.

To build internal capabilities, companies can establish cross-functional "sustainable
development centers" that gather representatives from research and development, pro-
duction, procurement, operations, and public affairs departments to form a collabora-
tive network from technological breakthroughs to process optimization. Regularly hold
green innovation workshops or "solution hackathons" to allow project teams to practice
key technologies such as battery cascading utilization and intelligent management of
charging networks in real scenarios. At the same time, by establishing joint laboratories
with universities and research institutions, absorbing the latest environmentally friendly
materials and processes, we lay the technological foundation for subsequent mass pro-
duction.

The pilot project is a key link in the implementation of the strategy. New energy
vehicle companies can choose typical factories or regional markets, deploy photovol-
taic + energy storage workshops first, and verify the feasibility of energy self-suffi-
ciency and carbon emission reduction; Or launch swapping station networks in key cit-
ies to compare user payment willingness and operational efficiency under different
business models. The pilot results should be summarized in a timely manner as standard
operating procedures (SOP), and a replicable implementation manual should be formed,
and experience sharing should be conducted within the group and among strategic part-
ners.

The continuous participation of stakeholders ensures that the transformation plan is
synchronized with market demand. Enterprises need to regularly organize advisory
committees or public forums involving government departments, supplier alliances,
user representatives, and environmental organizations to listen to external feedback,
jointly develop improvement strategies, and disclose progress to society through open
and transparent sustainable development reports. Through the "Plan Implement Check
Act" (PDCA) cycle, enterprises can continuously optimize their management mode
through dynamic adjustments, maintaining a high degree of matching between technol-
ogy, market, and compliance.

5 Conclusion

This article focuses on the theme of "Innovation of Management Mode for New Energy
Vehicle Enterprises from the Perspective of Sustainable Development", constructs and
demonstrates a systematic framework covering green design, circular economy opera-
tion, ecological innovation, and multi-party governance, and proposes supporting pol-
icy and enterprise implementation paths.

On this basis, this article emphasizes the supportive role of policies and financial
instruments, as well as the detailed path from diagnosis to strategic implementation
within the enterprise. Unlike previous studies on isolated links, this study provides an
operational management blueprint for the new energy vehicle industry through cross-
validation of multiple methods, balancing environmental benefits and economic
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returns.

Future research can be further deepened: on the one hand, regional and cross-border

comparisons can be conducted to evaluate the adaptability and performance differences
of management models under different policy environments; On the other hand, digital
twins and artificial intelligence technology can be combined to build real-time moni-
toring and prediction systems, improving the accuracy and response speed of sustaina-
ble decision-making. Through continuous iteration and optimization, new energy vehi-
cle companies are expected to achieve a win-win situation between commercial value
and environmental goals on the path of sustainable development.
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