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Abstract

Guided by the "Dual Carbon" strategic goals, this study focuses on the ESG practices of
Baijiu enterprises. By synthesizing literature reviews and industry practices, an
industry-specific ESG evaluation indicator system is constructed. The research
deconstructs the unique ESG practices of the Baijiu industry in areas such as carbon
emission reduction, energy consumption, intangible cultural heritage inheritance, and
cultural recognition. An evaluation framework is established, comprising 3 first-level
indicators, 12 second-level indicators, and 48 third-level indicators, with innovative
additions such as "cooling water recycling rate” and "distillers’ grains resource
utilization rate." The system addresses compatibility between industry-specific
characteristics and universal ESG frameworks, emphasizing carbon footprint tracking in
production processes, fulfillment of social responsibilities, and preservation of
traditional cultural values. The findings provide a tailored assessment tool for the
sustainable development of Baijiu enterprises and serve as a reference for ESG standard
formulation in both the Baijiu industry and other sectors.
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1. Introduction

The alcoholic beverage industry is resource-intensive, involving a long industrial chain from
crop cultivation to production and sales. As a traditional sector in China, the Baijiu industry
plays a pivotal role in national economic development. It contributes to meeting the growing
demand for a better life, driving consumption upgrades, and accelerating the formation of new
industrial development patterns, transitioning from "high-speed, extensive growth" to "high-
quality, leapfrog development.”

ESG (Environmental, Social, and Governance) serves as a core framework for enterprises to
fulfill their responsibilities in environmental protection, social welfare, and governance. It
leverages market-driven mechanisms to promote low-carbon transformation and sustainable
development. Under China’s national strategy to achieve "Carbon Peak and Carbon Neutrality,"
ESG aligns closely with the green transformation and high-quality development of the Baijiu
industry. It enhances environmental management, optimizes social contributions, and
improves corporate governance structures(-3l,

ESG integrates environmental, social, and governance factors into corporate decision-making
and operations, emphasizing value creation beyond financial performance. Recent policies have
significantly influenced ESG development in Baijiu enterprises. For instance, the “Water
Pollutant Discharge Standards for Fermented Alcohol and Baijiu Industry”established emission
limits, driving advancements in production processes and pollution control technologies. The
“Guidelines on Further Improving the Quality of Listed Companies” (National Development and
Reform Commission, People’s Bank of China, and China Securities Regulatory Commission,
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October 2021) strengthened corporate governance requirements. The revised “Administrative
Measures for Information Disclosure of Listed Companies”introduced new disclosure
principles. The “Green Bond Supported Projects Catalogue” (NDRC, PBOC, and CSRC) excluded
high-carbon projects, unified standards, reduced financing costs, and facilitated green
transitions.[4-5]

The “Notice on Issuing Research on ESG Special Report Preparation for Central State-Owned
Listed Companies”"mandated ESG reporting and third-party verification, enhancing disclosure
credibility. The “Corporate Sustainability Disclosure Standards-Basic Standards”provided
unified guidelines for ESG disclosure. The “Guidelines for Investor Relations Management of
Listed Companies” incorporated ESG into investor communication, elevating its importance in
capital markets. Additionally, the “Three-Year Action Plan to Enhance ESG Capabilities of
Foreign-Related Enterprises in Shanghai (2024-2026)"encouraged the development of
internationally aligned, China-specific ESG standards. These policies collectively drive ESG
progress in Baijiu enterprises, fostering sustainable industry developmentleél.

2. ESG Development Theory and Practice

2.1. ESG Development Theory
2.1.1. Global Evolution and Localization Process of the ESG Theoretical Framework

In the 1960s-1970s, environmental destruction and labor rights issues caused by
industrialization in Western countries triggered public protests, giving rise to environmental
movements and early corporate social responsibility (CSR) practices[’-8l. The “Declaration of
the United Nations Conference on the Human Environment” first incorporated environmental
issues into the global agenda. The “Our Common Future” report (1987) introduced the concept
of "sustainable development,” forming the embryonic stage of ESG principles. In 1997, the
“Statement of Commitment to Sustainable Development” issued by the United Nations
Environment Programme Finance Initiative (UNEP FI) proposed integrating environmental
and social factors into corporate operations and strategies. In 2004, the United Nations Global
Compact (UNGC) formally introduced the ESG concept in its report “Who Cares Wins”. The 2008
global financial crisis accelerated ESG development, prompting governments and regulators
worldwide to take action. In China, the Shanghai Stock Exchange released the “Guidelines for
Environmental Information Disclosure of Listed Companies” (2008), encouraging listed
companies to disclose ESG-related financial information. On April 12, 2024, the Shanghai,
Shenzhen, and Guangzhou Stock Exchanges jointly issued the “Guidelines for Sustainability
Reports of Listed Companies”, marking the advent of mandatory ESG reporting for Chinese
listed companies. Globally, ESG development has evolved from conceptual proposals to
practical implementation, transitioning from voluntary initiatives to a global consensus. [°-15]
2.1.2. Historical Stages and Characteristics of ESG Practices in the Baijiu Industry

(1) Exploration Stage (2008-2015)

Driven by national regulations such as the “Guidelines for Sustainability Reports of Listed
Companies” (2008), “Cleaner Production Promotion Law” (2010), “Emission Standards for
Water Pollutants in Fermented Alcohol and Baijiu Industries” (2011), and “Air Pollution
Prevention and Control Action Plan” (2013), companies were compelled to address pollution
control passively. This stage was characterized by high policy pressure (regulatory
enforcement) but shallow practical depth (limited to end-of-pipe treatment).

(2) Standardization Stage (2016-2020)

The implementation of standardized frameworks, including “GB/T 36000 Guidelines for Social
Responsibility” (2015), “ESG Disclosure Guidelines for Baijiu Enterprises” (2017), and “Revised
Code of Corporate Governance for Listed Companies” (2018), shifted ESG management from
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"spontaneous” to "institutionalized." This stage featured synchronized improvements in policy
pressure (standards guidance) and practical depth (whole-industry-chain management).

(3) Deepening Stage (2021-Present)

Policies such as China’s "Dual Carbon" goals (2020), “Development Guidance for China’s Liquor
Industry During the 14th Five-Year Plan Period” (2021), and “Guidelines for Promoting High-
Quality Development of the Baijiu Industry” (2022) required deeper integration of ESG with
industrial strategy. This stage is marked by weakened policy pressure (shifted to strategic
guidance) and breakthroughs in practical depth, extending to business model innovation[16-24],

2.1.3. Synergistic Mechanisms between Dual Carbon Goals and ESG

(1) Policy Rigidity Constraints-Driven

Regulations such as the “Emission Standards for Water Pollutants in Fermented Alcohol and
Baijiu Industries (2022 Edition)”, “Evaluation Specifications for Green Factories in the Baijiu
Industry” (2022), and “Measures for Legal Disclosure of Environmental Information”(2022)
raised emission and disclosure standards.

(2) Economic Incentive Leverage-Driven

The “Green Finance Evaluation Scheme for Banking Institutions”(2023) by the People’s Bank of
China promoted green financing (G). The “Value-Added Tax Incentive Catalog for Resource
Comprehensive Utilization” (2023) offered carbon tax reductions, while the “Low-Carbon
Technology Innovation Project for Key Industries” (2022) provided subsidies (E) to stimulate
technological innovation.

(3) Industrial Chain Synergy-Driven

The “Agricultural and Rural Emission Reduction and Carbon Sequestration Implementation
Plan” (2022) subsidized organic farming to achieve upstream agricultural integration. The
“14th Five-Year Plan for Circular Economy Development” aimed to valorize waste and develop
downstream circular economies.

(4) Market Mechanism Pressure-Driven

The “Green Bond Supported Projects Catalog (2023)” included baijiu clean production as
eligible for financing, linking ESG ratings to funding access. The “Ecological Design Product
Evaluation Specifications” (2023) required carbon footprint labeling for exported products,
enforcing carbon certification. The Dual Carbon goals propel ESG development in the baijiu
industry through a transmission chain of "policy enforcement (environmental baseline E) =
economic incentives (governance upgrade G) — ecological synergy (social value S)."[25-33]

2.2. ESG Practice
2.2.1. Research on Influencing Factors of ESG Development

Scholars generally explore four dimensions: internal and external corporate characteristics,
policy and technology drivers, institutional and market environments, and rating complexity:
“Internal and External Corporate Characteristics”: Corporate size, age, debt-to-asset ratio,
regional economic development levels, and fiscal expenditure jointly influence ESG
performance [34l, State-owned enterprises prioritize responsibility due to institutional
constraints, while heavily polluting firms face stricter environmental oversight [111.

Policy and Technology Drivers:Air pollution pressures drive green investments [2°1. Ecological
audits enhance ESG practices through information and deterrent effects [6l. Digital
transformation reduces agency costs and boosts corporate reputation, but its impact varies by
ownership and digital maturity(14.35-36],

Institutional and Market Environments: Post-financial crisis demands for social oversight
intensified [15l. Governments incentivize innovation via tax breaks and green financel37-41],
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Rating and Behavioral Complexity: ESG rating discrepancies stem from divergent standards,
scopes, and weights, with environmental dimensions showing the most variance [20l. Digital
technologies enable "greenwashing" while empowering stakeholder oversight [421.

2.2.2. Research on Real-World Dilemmas in ESG Development

Scholars identify bottlenecks in four areas:

Insufficient Internal Motivation: High ESG costs and delayed returns dampen corporate
enthusiasm [21l. Heavy polluters face short-term pressures, exacerbating greenwashing [351.
Institutional and Market Defects: Lack of disclosure standards undermines voluntary reporting
[25], Rating divergences confuse investors, while ESG faces politicization [41l,

Resource and Technology Constraints: Firms struggle with funding, talent, and technology gaps.
Digital misuse heightens greenwashing risks [421.

Cognitive and Cultural Conflicts:Misinterpretations of ESG as "charity", unresolved tensions
between traditional ethics and ESG frameworks, and regulatory lags(2>] hinder implementation.

2.2.3. Research on ESG Development Measurement Methods

Existing measurement systems include mainstream ratings, multidimensional indicators, text
analysis, and system models:

Mainstream Rating Systems: Hua Zheng ESG Ratings classify firms into nine tiers (C-AAA),
widely used to assess ESG performance [21.4] for their broad coverage and timeliness [271.
Multidimensional Indicators: Environmental investments and green mergers (CNRDS data)

reflect environmental practices. Financing constraint indices combine financial metrics like
accounts receivable turnover .

Text Analysis and System Models:ESG news sentiment analysis (Datago database) supplements
qualitative evaluation. The E-S-G subsystem coordination model measures ESG quality from a
systemic perspective.

Measurement Controversies and Improvements:Current methods rely on subjective agency
judgments), necessitating localized standards [17] and dynamic adjustments for scientific rigor.

2.3. Conclusion

Existing research provides multidimensional insights into ESG theory and practice but lacks in-
depth analysis of the baijiu industry’s ESG evolution. Measurement methods often rely on
generic indicators, neglecting industry-specific factors (e.g., brewing process emissions, water
resource management). This study aims to construct a localized ESG evaluation framework
tailored to baijiu enterprises, integrating cross-industry experiences to support their green
transformation.

3. Current Status of ESG Evaluation Indicator Construction

3.1. Construction Principles

The establishment of an ESG evaluation indicator system for enterprises must adhere to
principles of systematicity, scientific rigor, operational feasibility, and dynamism to
comprehensively cover environmental, social, and governance domains while aligning with
national strategies such as the "Dual Carbon" goals. Research should holistically integrate
external factors (e.g, government policies, industry characteristics), firm-specific
characteristics (e.g., ownership structure, size), and executive traits [21l, while addressing
stakeholder demands to achieve sustainable development through long-term value
enhancement [21. 17, Additionally, attention must be paid to coordinating relationships among
ESG subsystems (e.g., balancing environmental and social responsibilities) and avoiding over-
reliance on single external ratings.
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3.2. Construction Methods

Existing studies predominantly employ empirical analysis, selecting A-share listed companies
as samples (e.g., data from 2009-2023), excluding ST firms, financial industries, and samples
with missing data, followed by winsorization of continuous variables [21l. ESG data primarily
originate from Huazheng ESG Ratings (scored on a 9-level scale), supplemented with financial
and governance indicators from the CSMAR databasel21.27], Methodologies include instrumental
variable approaches, difference-in-differences (DID) models, and dynamic game theory models
[37], Some studies incorporate text analysis (e.g., keyword extraction from government reports)
and artificial intelligence (Al) patent datal*37] to enhance multi-dimensionality and dynamism.

3.3. Construction Framework

Research commonly begins with driving factors, analyzing mechanisms such as patient capital,
government environmental attention, and employee stock ownership plans on corporate ESG
performance [21l. For instance, patient capital improves ESG performance by reducing agency
costs and financing constraints [21], while government attention enhances corporate behavior
via increased environmental investments and executive cognition [4l. Some studies develop
integrated models (e.g., ESG coordination and development models) to emphasize subsystem
synergies or explore Al's role in promoting ESG investments(37l. Heterogeneity analyses focus
on firm types (state-owned vs. non-state-owned), industry attributes (pollution-intensive vs.
non-pollution-intensive), and regional disparities [271.

3.4. Key Indicators

The environmental dimension (E) includes carbon emissions, energy efficiency, and green
investments [21l. The social dimension (S) covers employee satisfaction, community relations,
and product quality [17l. The governance dimension (G) emphasizes board structure,
transparency, and internal controls. Specific quantitative indicators include Huazheng ESG
ratings (Levels 1-9), long-term institutional investor ownership (measuring patient capital) [21],
Al patent counts[37], and environmental keyword frequency in government reports [4l. Non-
financial indicators, such as media ESG sentiment and supply chain digitalization levels, are also
incorporated [171,

3.5. Existing Challenges

Current systems face challenges in measuring environmental performance, such as patient
capital’s insignificant impact on environmental outcomes [211 and corporate "greenwashing"
practices [271. Data limitations include difficulties in quantifying indicators (e.g., social
responsibility behaviors), incomplete data access (e.g., supply chain data), and inconsistencies
between domestic and international standards [17:39]. Significant rating divergences exist due to
differing scopes, weightings, and standards between domestic and foreign institutions,
reducing comparability [39]. Additionally, insufficient endogenous motivation for ESG practices
and over-reliance on policy drivers remain critical issues [271.

4. ESG Practices and Evaluation Indicator System for Liquor Enterprises

4.1. Construction Principles

Integration of Scientific Rigor and Operational Feasibility: The indicator system should align
with scientific principles and industry-specific characteristics. Indicator selection, screening,
and weighting must follow scientific methodologies, supported by reliable data sources and
feasible statistical practices to incentivize ESG improvements.

Balance Between Comprehensiveness and Representativeness: The system should encompass
industry-level ESG frameworks, covering ecological protection, pollution control, resource
utilization, climate resilience, product quality, employee rights, and corporate governance.
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Unique issues such as resource consumption, product packaging, and grain farmer rights must
also be addressed.

Combination of Quantitative and Qualitative Metrics: Quantitative indicators (e.g., carbon
intensity, wastewater reuse rates) enable task-oriented ESG goals and cross-comparisons.
Qualitative descriptions are necessary for social impacts, governance structures, and other non-
quantifiable aspects.

4.2. Construction Framework

Guided by the logic of "industry relevance, core issue coverage, dimensional balance, and
practice orientation," a systematic framework is developed through hierarchical design and
dynamic adaptation. First, focusing on the liquor industry’s "high water/energy consumption
and emissions," the ESG dimensions are deconstructed:

Environmental (E): Resource efficiency (energy/water consumption per unit of base liquor),
pollution control (wastewater/gas compliance rates), and ecological resilience (distillers’
grains recycling rates).

Social (S): Product safety, green supply chain management, employee rights, and community
engagement.

Governance (G): A three-tier system ("governance structure-risk control-strategic alignment")
clarifies roles between Party organizations and boards, while enhancing compliance and
disclosure transparency.

Second, industry-specific metrics (e.g., distillery wastewater reuse rates, green packaging
adoption) and collaborative requirements (e.g., sustainable training for distributors) are
incorporated to ensure relevance and practicality. A "quantitative-dominated, qualitative-
supplemented" approach is adopted, with quantitative metrics exceeding 65% (e.g., carbon
intensity, charitable contributions). Qualitative metrics (e.g., governance efficacy, cultural
integration) are standardized through tiered descriptions to balance objectivity and depth.

Finally, forward-looking indicators (e.g., biodiversity protection measures) and tiered
disclosure mechanisms (mandatory for core indicators, voluntary for reference indicators) are
established to accommodate policy and technological evolution, offering flexible pathways for
firms of varying scales. This "problem-driven, scenario-oriented, iterative" framework
systematically addresses ESG risks and opportunities while providing actionable, assessable
guidelines for green transformation. See Figure 1 for details.

SOCIETY

Supply Chain Management Product Responsibility Social Impact Employee Rights

OVERNANCI

Pubiic Supenision
Responsibimy Tracing S )

Goverance Goverance
Effectiveness

Strategic‘Drive\
L

Environmental Management Resource Consumption Pollution Control Climate Change Ecological Protection

"""""""""""""""" s Govemance
Mechanism

Figure 1. Framework for Indicator Construction
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5. ESG Evaluation Index System for Liquor Enterprises

5.1. Environmental (E) Dimension

The environmental dimension constructs an index system from five aspects: environmental
management, resource consumption, pollution prevention, climate change, and ecological
protection.

(1) “Environmental Management” focuses on institutional development, with two indicators:
"Completeness of Environmental Management Systems and Organizational Structures" and
"Preparedness of Emergency Plans for Environmental Incidents." The former evaluates the
enterprise’s ability to cover the entire process of environmental protection management, while
the latter assesses the effectiveness of risk prevention through the frequency of regular drills.
(2) “Resource Consumption” addresses the high energy and water consumption characteristics
of the brewing industry. It quantifies "Comprehensive Energy Consumption per Unit of Base
Liquor Production” (including total energy such as electricity and steam), "Fresh Water
Consumption per Unit of Base Liquor Production,” and "Cooling Water Recycling Rate" to
promote resource-efficient utilization.

(3)”Pollution Prevention” covers full-chain governance, including "Wastewater Treatment
Compliance Rate in Liquor Production,” "Resource Utilization Rate of Distillers’ Grains," and
"Exhaust Gas Emission Compliance Rate." The resource utilization of distillers’ grains requires
converting waste into valuable products through approaches like feed or fertilizer production.
(4) “Climate Change” includes "Greenhouse Gas Emissions per Unit of Base Liquor Production”
and "Adoption Rate of Low-Carbon Technologies," guiding enterprises to optimize their energy
structures.

(5) “Ecological Protection” quantifies the preservation of ecological spaces through "Green
Coverage Rate of Factory Areas" and "Biodiversity Conservation Measures."

5.2. Social (S) Dimension

The social dimension revolves around four areas: product responsibility, supply chain
management, employee rights, and social impact.

(1) “Product Responsibility” emphasizes quality safety and environmental attributes, with
indicators such as "Detection Rate of Harmful Substances" (e.g., plasticizers, heavy metals) and
"Usage Rate of Green Packaging Materials." The latter requires adopting biodegradable or
lightweight materials to comply with "plastic restriction" policies.

(2) “Supply Chain Management” fosters industrial chain collaboration through "Proportion of
Green-Certified Suppliers” and "Annual Frequency of Green Marketing Training for
Distributors" to drive carbon reduction across upstream and downstream activities.

(3) “Employee Rights” address health protection and development needs, quantified by
"Coverage Rate of Occupational Health Training" and "Compliance Rate of Employee Welfare
Guarantees," fostering a human-centered workplace environment.

(4) “Social Impact” evaluates corporate social responsibility through "Annual Philanthropic
Investment as a Percentage of Profits" and "Community Environmental Satisfaction." The
former focuses on investments in environmental and educational public projects, while the
latter assesses community relationship harmony via third-party surveys.

5.3. Governance (G) Dimension

The governance dimension follows a logical framework of "governance structure-governance
mechanisms-governance effectiveness."

(1) “Governance Structure” clarifies roles and responsibilities, with indicators such as
"Soundness of Collaborative Mechanisms Between the Party Organization and the Board of
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Directors" and "Establishment of an ESG Special Committee." The former requires Party
organizations to participate in strategic supervision, while the latter ensures ESG goals are
implemented through dedicated committees.

(2) “Governance Mechanisms” strengthen institutional safeguards, covering "Completeness of
Compliance Management Systems" and "Transparency of ESG Disclosures." The latter adopts
GRI standards to hierarchically disclose key data such as carbon emissions and safety incidents.
(3) “Governance Effectiveness” emphasizes sustainable development potential and green
technology applications. "Proportion of Green Technology R&D Investment" quantifies long-
term corporate commitments to clean production and circular technologies, driving the
integration of sustainable development outcomes into business operations.

Table 1. ESG Indicator System for Liquor Enterprises

Environmental (E) Social (S) Governance (G)
Environmental
Management Production Party Organization
System and
o Standards Governance
. Organizational
Environment
Structure
Management .
Environmental
Risk Prevention Product Quality
& Emergency & Safety Shareholders
Response
Comprehensive
Energy Product
Consumption per | Responsibility | Responsible .
Unit of Base Marketing Board of Directors
Liquor : Governance
Production
Structure
Fresh Water
UnitofBase | Customer
Liquor Service & Rights Supervisory Board
Production
Raw Material Supplier Seni
Resource Sourcing Management enior
Consumption Management
Waste Green Logistics Compliance
Management Technology Management
g Supply Chain | Adoption Rate 8
Management | Apnual
Frequency of
Packaging Green Marketing Risk
Materials Training Management
Activities for
Distributors
. Employee ) .
Coong it tecuiimencs, | Complance | Suervon &
ycing Employment Management versig
Mechanism
Wastewater Employee .

. Information
Pollution Treatment Welfare & Disclosure
Prevention Compliance Rate Employee Protection
and Control nghtS and Employee

. . Interests . . .
Air Pollution Satisfaction with E i
Control Environmental . xecut'lve
Quality ncentives

201




Frontiers in Sustainable Development

Volume 5 Issue 5, 2025

ISSN: 2710-0723

Solid Waste Employee Safety . .
Management & Health Business Ethics
Noise Pollution [nnovation &
Employee Governance
Control o
Development Efficiency
Annual
Distillers’ Grains Philanthropic Governance Sustainable
Recycling Rate Investment (% Efficiency Development
Social Impact | of Profit)
Climate Change Community Integration of
Risk Environmental Sustainability into
Management Satisfaction Corporate Culture
Greenhouse Gas
Climate Em15510ns per Production Party Organization
Change Unit of Base
. Standards Governance
Liquor
Production
Low-Carbon Product Quality Shareholders
Development & Safety
Ean{i U.sel& Product | Responsible Board of Direct
cologica Responsibility Marketing oard of Directors
Protection
Biodiversity Customer governance
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Ecological Proportion of
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Procurement Management Management
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of Production Technology Manaeement
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Domestic Sewage | Management
. Annual
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Frequency of
Management .
Green Marketing .
System and . Risk Management
. o Training
Environment | Organizational L
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Management Distributors
Environmental Emplovee Compliance
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nergy .
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6. Conclusion

This paper systematically examines the uniqueness of ESG practices in the liquor industry
under the "Dual Carbon" context, highlighting industry-specific features such as carbon
emissions from solid-state fermentation processes and distillers’ grain recycling. An ESG
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evaluation index system encompassing environmental, social, and governance dimensions is
constructed, incorporating distinctive indicators such as "Cooling Water Recycling Rate" and
"Distillers’ Grain Resource Utilization Rate" into the universal framework. The study identifies
gaps in current ESG evaluation systems, particularly in full-lifecycle carbon accounting for
liquor production and social responsibility assessments for liquor enterprises. It is
recommended that liquor enterprises establish scenario-based ESG data monitoring systems to
align with tightening regulatory requirements for ESG disclosures in the industry.
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