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1. Introduction

Since the 1970s, China has taken EIA as the core source-prevention environmental
governance instrument. The official enforcement of the Environmental Impact Assessment
Law of the People’s Republic of China in 2002 fully legalized the EIA management
mechanism. Over more than four decades, China has built a three-tier EIA system covering
construction project EIA, planning EIA and policy pilot EIA, which has blocked numerous
high-pollution and high-carbon energy projects during the approval stage and achieved
remarkable source pollution control outcomes. Supported by classified filing and graded
approval rules, EIA has long served as a rigid market access threshold for coal mines, thermal
power and new energy projects.

However, China’s ecological governance has shifted from fragmented end-of-pipe pollution
control to integrated ecological and carbon coordination, while static pre-construction EIA
cannot satisfy the multi-dimensional sustainable development demands of the energy industry.
Empirical analysis based on 161 EIA judicial cases identifies prominent institutional
bottlenecks that hinder the deep green transformation of industrial sectors. To address the
single regulatory defect of the standalone EIA system, Chinese central authorities have
successively issued unified standards for green mine construction and green factory
certification, forming complementary performance evaluation mechanisms

Green mine and green factory evaluations belong to voluntary environmental policy
instruments with fundamental disparities from statutory EIA in implementation logic.
Existing literature mostly carries out isolated research on EIA, green mines or green factories,
lacking systematic horizontal comparative analysis. This paper sorts out the evolutionary
context and inherent drawbacks of EIA, introduces the origin and core indicator
characteristics of the two green evaluation systems, and conducts horizontal comparison
among the three evaluation mechanisms.

2. The Evolution and Institutional Framework of Traditional EIA in China
2.1 Development trajectory of China’s EIA regime

China’s EIA originated from the first national environmental conference in 1973 and obtained
legal footing under the 1979 Trial Environmental Protection Law. The 1998 industrial
regulations established preliminary classified management rules. After the EIA Law entered
into force in 2002, the strategic environmental assessment system was formally established,
and a series of industrial technical guidelines for mining and power sectors were released.
Two rounds of legal revisions from 2016 to 2018 simplified approval procedures and raised
penalties for illegal acts, yet local implementation standards remained fragmented amid
decentralization reforms. Since 2021, the Ministry of Ecology and Environment has launched
policy EIA pilots to incorporate carbon impact assessment, but the core operation logic of
one-off pre-construction evaluation has not been adjusted, lacking long-cycle dynamic
supervision mechanisms.

2.2 Core institutional arrangements for energy sector EIA



When regulating coal, thermal power, petrochemical and renewable energy projects, EIA
adopts an isolated single-project review mode governed by unified legal provisions. Energy
projects are divided into three filing grades based on environmental risks, and central and
provincial ecological bureaus divide approval authority according to project scale and
ecological sensitivity. The core of EIA work lies in pollution prediction at the design stage
and end-of-pipe treatment proposals. Large-scale mining and power infrastructure must
complete mandatory public participation procedures, while post-operation tracking evaluation
stipulated by law lacks nationwide strict supervision and mandatory real-time monitoring data
docking. Although this institutional framework effectively curbed extensive polluting projects
during industrialization, its static and fragmented compliance-oriented design creates inherent
contradictions with the full-chain low-carbon transformation demands of modern energy
enterprises.

3. Four Fundamental Limitations of Traditional EIA Mechanism

Combined with judicial case data and EIA effectiveness research, four structural flaws of
conventional EIA are summarized, which motivate the launch of green mine and green
factory evaluation as supplementary tools.

3.1 Static Ex-Ante Evaluation, Lack of Full-Lifecycle Dynamic Supervision

EIA is a one-time prediction document finalized before construction, with all indicators fixed
according to early-stage design parameters and unable to update synchronously with annual
low-carbon industrial standards. Mines and thermal power plants feature an operation cycle of
30-50 years, yet static EIA fails to track cumulative ecological damage and annual carbon
emission fluctuations over long-term production. Empirical analysis of EIA administrative
litigation records identifies inadequate post-operation supervision and mismatches between
projected and actual pollutant discharge as the most common regulatory violations. Although
national laws mandate post-project evaluation for industrial projects, many operators only
submit simplified written summaries without continuous real-time environmental monitoring
data, leading to persistent deviations between pre-construction predictive conclusions and
long-term operational environmental performance.

3.2 Single-Project Isolated Assessment, Ignoring Industrial Chain Co-
Governance

Conventional EIA evaluates each energy project independently with fragmented analytical
thinking, failing to integrate upstream exploitation and downstream waste recycling links of
industrial chains. Its indicator system merely covers three types of industrial waste, without
systematic carbon footprint and biodiversity measurement. When evaluating coal mines,
standard EIA overlooks land reclamation, wildlife habitat restoration and mine carbon sink
construction. Supply chain quasi-natural experiment research confirms that green factory
certification can generate upstream carbon reduction spillover effects that cannot be realized
by mandatory EIA.

3.3 Compliance-Oriented Single Constraint, Absence of Performance Incentives

EIA’s core function is to examine whether enterprises meet minimum statutory emission
limits, and the legal framework only sets punitive provisions without targeted incentive
policies for outstanding low-carbon and ecological performance. As long as pollutant
concentrations meet national thresholds, EIA can pass approval, while no fiscal, financing or
land preferences are provided for enterprises adopting zero-carbon and circular production
technologies. The unilateral punitive orientation embedded in EIA legal rules reduces
enterprises’ willingness to carry out long-term green transformation and hinders the delivery
of dual carbon goals.

3.4 Siloed Inter-Department Supervision, Insufficient Cross-Dimensional
Coordination



EIA approval is solely undertaken by ecological departments, while natural resources and
meteorological bureaus formulate separate regulatory standards without unified data sharing
platforms. Independent climate feasibility assessments conducted by meteorological
authorities cannot be integrated into EIA documents, forming institutional barriers to
embedding carbon factors into evaluation. Decentralization reforms led many provinces to
arbitrarily adjust approval authority and formulate inconsistent exemption lists, aggravating
procedural irregularities. Fragmented departmental governance prevents EIA from conducting
integrated evaluation covering mineral development, carbon emissions and community
harmony, which constitutes a core advantage of green mine assessment.

4. Green Mine and Green Factory Assessments: Voluntary Supplementary
Governance Tools for EIA Defects

Targeting the four structural institutional defects of traditional EIA summarized in Chapter 3,
Chinese central regulatory authorities have launched two sets of performance-oriented
voluntary evaluation systems tailored to the energy extraction and manufacturing sectors
respectively. This chapter elaborates their policy evolution trajectory, operational modes and
core indicator frameworks, and carries out multi-dimensional comparative analysis with
conventional EIA.

4.1 Policy Origin and Development of Two Green Evaluation Systems
4.1.1 Green Mine Assessment System

The concept of green mining was proposed in 2007, and national pilot construction was
launched in 2010. Seven central ministries jointly issued unified national green mine
standards in April 2024, setting quantitative targets of 90% compliance for large mines and
80% for medium mines by 2028. By the end of 2025, more than 1,200 national-level and
3,000 provincial green mines have been certified, covering coal and rare earth sectors. The
evaluation system is built on the DPSIR framework containing 20 core indicators. Empirical
research targeting national coal bases verifies that green mining policies cut annual carbon
emissions by 43.59 million tons.

4.1.2 Green Factory Certification System

Green factory certification is the core green manufacturing initiative launched by MIIT in
2017 under the Made in China 2025 strategy. Enterprises conduct self-assessment and third-
party evaluation voluntarily before being listed in national catalogs. By October 2024, eight
batches of certified green factories have been released, mainly distributed in high-carbon
energy chemical industries. Multi-period DID research confirms certification generates
significant asymmetric upstream carbon spillover effects. The indicator system covers clean
production, full carbon accounting, waste circulation and green supply chain management.

4.2 Comparative Analysis of EIA, Green Mine Assessment and Green Factory
Certification

To display core differences intuitively, six comparison dimensions are set and summarized in
Table 1.



Table 1 Comparative Framework of Three Environmental Evaluation Mechanisms in

Comparison
Dimension
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Evaluation Cycle
& Node

Core Governance
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Construction/Planning Assessment
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Mandatory legal Voluntary
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projects must pass EIA
before construction

One-time static pre-
construction review

without long-run tracking

Bottom-line pollution
compliance audit

participation; no
construction access
restriction

Full mine lifecycle
evaluation with annual
dynamic oversight

Performance rating
focusing on carbon
reduction and
ecological restoration

Green Factory
Certification

Voluntary declaration
without administrative
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Full-cycle
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chain decarbonization
evaluation

. High weight for three Over 40% weight for Centered on corporate
Core Indicator . . . .
Weight wastes, marginal carbon carbon intensity and carbon accounting and
& ecological metrics biodiversity green suppliers
. . . Delisting for
- . H | . .
Administrative ard sanctions including Soft incentives only, substandard
N shutdown and heavy . .
Binding Force fines no legal penalties performance without
punishment

Green loans and
government
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Supporting Policy
Tools

Exclusive punitive
provisions
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Two core distinctions can be generalized from the comparison table: First, EIA functions as
rigid pre-construction access control aiming to curb illegal pollution, while green mine and
green factory evaluations are voluntary performance rating tools that push enterprises to
exceed statutory environmental bottom lines and realize deep low-carbon transformation.
EIA’s legal text only establishes penalty provisions without any market-oriented incentive
arrangements, whereas green certification systems are matched with complete multi-
dimensional preferential policies to address enterprises’ insufficient green transformation
motivation. Second, conventional EIA focuses excessively on conventional pollutant
concentration limits while ignoring long-term climate and ecological risks. By contrast, green
mine and green factory evaluation systems set carbon emission reduction and biodiversity
protection as high-weight scoring items, and merely take pollutant compliance as a basic
entry threshold with no bonus points attached. Green factory certification independently
develops a dedicated green supply chain module to break EIA’s isolated single-project
assessment mode.

4.3 How Green Assessments Remedy EIA’s Four Core Deficiencies

Drawing on policy documents and empirical research findings, the targeted corrective effects
of green mine and green factory evaluations on EIA’s structural weaknesses are outlined



below.

1. Eliminate static one-off pre-evaluation defects: Green mine assessment covers the complete
industrial chain from prospecting to post-mining ecological reclamation; green factories adopt
annual dynamic supervision and triennial re-certification mechanisms to realize continuous
long-term tracking of carbon emissions and ecological conditions.

2. Resolve fragmented single-site governance drawbacks: Green factory -certification
mandates standardized upstream green supplier management systems and generates upstream
carbon reduction spillover effects; green mine evaluation integrates regional mineral overall
planning indicators to avoid scattered mine-by-mine supervision under EIA.

3. Establish complete market-oriented performance incentive architecture absent in EIA:
Unlike EIA s single punitive legal design, certified green mines and factories can enjoy
integrated fiscal, land and financing preferences. Empirical data of A-share listed energy
manufacturing firms shows that certified green factories invest significantly more in green
R&D than uncertified peers.

4. Break cross-department information silos: Green mine indicator systems integrate multi-
dimensional resource, ecological and carbon management metrics; green factory incentive
policies are jointly formulated and implemented by industry, ecological and financial
regulators to form unified evaluation standards unavailable under independent EIA review.

4.4 Shared Core Trait of Green Mines & Factories: Priority for Low-Carbon
and Biodiversity Metrics

Different from EIA’s singular focus on terminal three-waste pollution control, both green
mine and green factory evaluation frameworks assign dominant scoring weight to carbon
mitigation and biodiversity conservation indicators. For green mines, independent scoring
modules are set for carbon intensity, clean energy penetration and mine carbon sink
construction; ecological restoration indicators including vegetation coverage and native
wildlife habitats account for more than 40% of total evaluation points. For green factories,
mandatory enterprise-wide carbon inventory compilation and annual decarbonization targets
are required, alongside park green buffer zone and native vegetation biodiversity assessment.
Meanwhile, binding green supply chain clauses force core manufacturers to impose unified
low-carbon standards on all upstream partners, forming chain-wide collaborative
decarbonization effects that static EIA cannot deliver. It should be clarified that pollutant
discharge compliance only serves as a minimum entry qualification without additional scoring
rewards.

S. Institutional Transition Logic of Energy Environmental Governance

The parallel operation of mandatory EIA and voluntary green evaluations forms China’s
unique two-tier energy environmental governance system. Statutory EIA blocks high-
pollution projects before construction, while green mine and green factory evaluations drive
long-term low-carbon upgrading of compliant enterprises. This dual governance model arises
from four structural defects of traditional EIA summarized above. Reliance solely on EIA can
only realize passive legal pollution control without chain-wide and full-cycle ecological
governance capacity. Green evaluations fill institutional gaps through voluntary declaration,
dynamic oversight and market incentives. Subsequent chapters will empirically test green
assessments’ carbon reduction effects and put forward integration optimization paths for EIA
and green certification systems.
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