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Abstract

This paper examines the evolution and optimizations of China's dual control system for
energy consumption, a pivotal policy framework implemented to address the country’s
growing energy intensity and environmental challenges. As the world’s largest energy
producer and consumer with a coal-reliant energy structure, China faced unprecedented
energy consumption growth between 2002-2005, prompting a fundamental shift in
energy policy from supply-focused strategies to demand-side management and efficiency
measures. The dual control system, formally introduced during the 11th Five-Year Plan
(2006-2010), establishes binding targets for both energy intensity reduction (energy
consumption per unit of GDP) and total energy consumption control across all provinces.
The system operates through three core mechanisms: target allocation among regional
governments, comprehensive assessment and evaluation procedures, and accountability
measures integrated into the target responsibility system for government officials.
The paper analyzes four key complementary systems that have emerged around dual
control: (1) Energy efficiency standards with advanced, access, and limited values for
differentindustries, updated in 2021 and 2023 editions; (2) Energy conservation review
mechanisms for fixed asset investment projects, requiring mandatory approval before
construction; (3) Energy Performance Contracting (EPC) ; and (4) Energy consumption
rights trading pilots launched in four provinces in 2016, though recently phased out to
avoid overlapping with carbon markets. The system has undergone significant reforms
to enhance flexibility, including special treatment mechanisms for major national
projects, exclusion of energy used as raw materials from total consumption caps,
and exclusion of newly added renewable energy from consumption controls. Despite
remarkable achievements, the system faces key challenges: difficulties in reasonable
target allocation across diverse regions, mismatches between administrative cycles and
market dynamics, insufficient precision in implementation methods, and inadequate
internal drivers for enterprise emission reduction. The research concludes by examining
China’s strategic transition from dual control of energy consumption to dual control
of carbon emissions, scheduled for full implementation during the 15th Five-Year Plan
period, representing a fundamental evolution toward more comprehensive climate

governance while maintaining the system’s core accountability mechanisms.
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1. Introduction
1.1 Factors Shaping China’s Energy Policy

China’s energy policy is influenced by unique factors, such as its status as the
world’s largest producer and consumer of energy, its position as the top emitter
of CO2, and its coal-reliant energy structure. China’s economic growth and
urbanization, along with regional variations in energy resources and demand, pose
challenges. China is a global leader in the deployment of renewable energy but
also faces external pressures stemming from its export partners’ emission reduction
targets and carbon-intensity-related import restrictions. Key energy-intensive
industries account for 60 percent of gross final energy consumption.’ It is said
that the government of an energy-importing developing country (such as China)
faces three main energy policy options: one focused on energy supply, a second
emphasizing energy efficiency and conservation, and a third prioritizing both energy
efficiency and environmental protection. In practice, governments tend to shift from
one approach to another over time. Research shows that the period from 2001 to
2004 marked a transition from the first to the second option, that is, “security of
supply still ranks first, but with a change of emphasis from supply-side measures to
demand control, followed by economic efficiency.”?

1.2 Development of Energy Efficiency Policies in China

China’s energy supply has long been under strain. Since 1979, China has carried
out energy conservation on a nationwide scale.

In the 9th Five-Year Plan (1996-2000), it was proposed to “implement a
comprehensive conservation strategy.”® During this period, the trend of energy
consumption growing more slowly than the economy continued.* In response
to economic growth — especially the expansion of the heavy industrial sector,
which led to a rapid increase in total energy consumption and increasingly severe
environmental pollution — China adopted a policy during the 10th Five-Year Plan
(2001-2005) of eliminating outdated production capacity in energy-intensive and
high-pollution industries such as coal, electric power, petroleum and chemicals,
iron and steel, nonferrous metals, building materials, machinery, light industry,
and textiles.® However, due to a new round of investment-driven economic growth,
China’s energy demand rose sharply. Since 2002, the growth rate of China’s energy
consumption has exceeded that of GDP. Over the following four years, China’s GDP
growth rate (at constant 2000 prices) was 9.1 percent, 10.0 percent, 10.1 percent,
and 9.9 percent, respectively, while the annual growth rate of energy consumption
reached 9.9 percent, 15.3 percent, 15.2 percent, and 12.7 percent, respectively.
Energy consumption elasticity exceeded 1 for four consecutive years, reversing the
historical trend in which China’s energy consumption elasticity had remained below
1. From 2001 to 2005, China’s energy intensity rose from 4.21 tons of standard coal
per 10,000 RMB to 4.77 tons of standard coal per 10,000 RMB.®

In order to meet the challenge of rising energy consumption, in October 2005
the Fifth Plenary Session of the 16th CPC Central Committee adopted the “Proposal
of the CPC Central Committee on the Formulation of the 11th Five-Year Plan for
National Economic and Social Development,” which, for the first time, designated

resource conservation as a fundamental national policy.” It emphasized that the
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principle of accelerating the transformation of economic growth must be upheld in
formulating the 11th Five-Year Plan, and that energy consumption per unit of GDP
should be reduced by about 20 percent compared to the end of the 10th Five-Year
Plan. This marked the beginning of the implementation of “dual control” of energy
consumption in China.

1.3 Brief Overview of the Development of “Dual Control” of Energy
Consumption in China

In March 2006, the Fourth Session of the Tenth National People’s Congress
approved the “Outline of the 11th Five-Year Plan for the Development of the
National Economy and Society,” which set the main energy consumption control
target for the 11th Five-Year Plan period as “reducing consumption per unit of GDP
by about 20 percent.”® The plan emphasized that “the binding targets specified in
this plan, which have legal effect, shall be incorporated into the comprehensive
evaluation of economic and social development and performance appraisal of all
regions and departments ... The target of reducing consumption per unit of gross
domestic product (GDP) shall ... be decomposed and assigned among all provinces,
autonomous regions and municipalities directly under the central government.”®

In March 2011, the Fourth Session of the 11th National People’s Congress
adopted the “Outline of the 12th Five-Year Plan for National Economic and Social
Development of the People’s Republic of China,” which introduced the binding
intensity target of “reducing energy consumption per unit of GDP by 16 percent.”
10 Tt also proposed in principle the goal of controlling the total amount of energy
consumption in a reasonable manner.

In March 2016, the Fourth Session of the 12th National People’s Congress
adopted the “Outline of the 13th Five-Year Plan for National Economic and Social
Development of the People’s Republic of China,” which proposed reducing energy
consumption per unit of GDP by 15 percent and capping total energy consumption
at 5 billion tons of standard coal.’” Beginning with the 13th Five-Year Plan period,
China fully implemented the “dual-control” system of energy consumption.

In March 2021, the Fourth Session of the 13th National People’s Congress
adopted the “Outline of the 14th Five-Year Plan for National Economic and Social
Development and the Vision 2035 of the People’s Republic of China,” which
proposed “reducing energy consumption per unit of GDP by 13.5 percent.”'? While
the 14th Five-Year Plan does not explicitly include a target for controlling the total
amount of energy consumption, it does state the intention to “improve the dual-
control system for the total amount and intensity of energy consumption, and focus

on controlling the consumption of fossil energy.”'?
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1.4 Central-Local Dynamics in the Implementation of Energy Consumption
Policies

The adoption of China’s dual-control system marked a pivotal shift in the
country’s energy governance — signaling a deliberate attempt to reconcile not
only environmental imperatives but also growing concerns over energy security
with the developmental demands of local economies. However, the formulation
and evolution of this policy cannot be fully understood without examining the
conditions that necessitated its creation and the central — local interplay that shaped
China’s response.

As noted above, there was an unexpected surge in industrial energy intensity
between 2002 and 20035, largely driven by heavy investment from local governments
in energy-intensive sectors such as steel and cement.'* This growth was tied to local
governments’ incentives to promote extensive development through investment-led
strategies, particularly in sectors perceived as economically strategic, offering local
officials both economic gains and career advancement. Local governments often
provided favorable conditions to businesses to stimulate growth, even when this
undermined national environmental goals.'® The central government, by contrast,
prioritized strict energy intensity reduction due to domestic concerns such as
environmental pollution and energy security, as well as international obligations.®

China’s energy policy implementation mechanisms have shifted significantly over
the past decades. During the 1980s and 1990s, energy-saving policies were enforced
primarily by various national ministries. However, by 2000, many of these ministries
had been dismantled as part of administrative restructuring carried out by the
central government during China’s transition toward a market-oriented economy.
In the wake of this institutional shift, local governments assumed the primary role
in implementing energy conservation measures, operating under the framework of
the “target responsibility system.”"'” A central feature of the dual-control system is
the integration of energy consumption targets into this system. This institutional
embedding transmits policy pressure downward through administrative hierarchies,
aligning local implementation more closely with national policy objectives.

The dual-control approach is designed to address the problem that a sole
focus on intensity reduction allows local governments to increase energy use if
economic growth outpaces it, leading to rising overall consumption and carbon
leakage, as developed provinces relocate energy-intensive industries to inland areas.
Dual control counters local governments’ economic incentives to prioritize GDP
growth through energy-intensive sectors, which conflict with national goals. By
integrating both targets into the target responsibility system, dual control increases
accountability for local officials, aligning their incentives with national objectives.'®

2. How Does the Dual Control of Energy Consumption Work?
The energy consumption “dual-control” system is implemented through three

components: target allocation, assessment and evaluation, and accountability
mechanisms.
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2.1 Decomposition of the “Dual-Control” Target for Energy Consumption

We take the 11th Five-Year Plan as an example to illustrate the allocation of
energy consumption intensity control targets. In September 2006, the State Council
approved the “Plan for Allocating the Targets for Reducing Energy Consumption
per Unit of GDP in All Regions during the 11th Five-Year Plan Period,” which
distributed the energy intensity reduction targets among provinces, autonomous
regions, and municipalities directly under the central government.'® The principles
guiding the regional allocation of the energy intensity reduction targets were as
follows:

1. For regions that had already explicitly proposed to reduce energy consumption
by more than 20 percent during the 11th Five-Year Plan period, their own targets
were recognized.

2. For regions whose proposed targets were below 20 percent or who had not set any
targets, their reduction targets were determined based on ensuring the fulfillment
of the national energy consumption control objectives. This determination
considered factors such as the level of economic development, industrial
structure, energy consumption per unit of GDP, total energy consumption, per
capita energy consumption, and the degree of energy self-sufficiency.
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Table 1: Targets for reducing energy consumption per unit of GDP in different
regions during the 11th Five-Year Plan

Region Baseline of 2005 | Target for 2010 Decrease
(tons of standard | (tons of standard | (percent)
c0al/10,000 RMB) | coal/10,000 RMB)

National 1.22 0.98 20

Beijing 0.80 0.64 20

Tianjin 1.11 0.89 20

Hebei 1.96 1.57 20

Shanxi 2.95 2.21 25

Inner Mongolia | 2.48 1.86 25

Liaoning 1.83 1.46 20

Jilin 1.65 1.16 30

Heilongjiang 1.46 1.17 20

Shanghai 0.88 0.70 20

Jiangsu 0.92 0.74 20

Zhejiang 0.90 0.72 20

Anhui 1.21 0.97 20

Fujian 0.94 0.79 16

Jiangxi 1.06 0.85 20

Shandong 1.28 1.00 22

Henan 1.38 1.10 20

Hubei 1.51 1.21 20

Hunan 1.40 1.12 20

Guangdong 0.79 0.66 16

Guangxi 1.22 1.04 15

Hainan 0.92 0.81 12

Chongging 1.42 1.14 20

Sichuan 1.53 1.22 20

Guizhou 3.25 2.60 20

Yunnan 1.73 1.44 17

Xizang 1.45 1.28 12

Shaanxi 1.48 1.18 20

Gansu 2.26 1.81 20

Qinghai 3.07 2.55 17

Ningxia 4.14 3.31 20

Xinjiang 2.11 1.69 20
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2.2 Assessment and Evaluation Mechanism for Dual Control of Energy
Consumption

In November 2007, the State Council issued the “Notice on Approving the
Implementation Plan and Methods for the Statistics, Monitoring, and Assessment

of Energy Conservation and Emission Reduction.”?°

2.2.1 Statistical System of Energy Consumption Per Unit GDP

Energy consumption per unit of GDP is calculated by dividing total energy
consumption by GDP. Therefore, the key to measuring energy consumption per unit
of GDP lies in accurately accounting for total energy consumption, which involves
energy production, circulation, and consumption.

In terms of energy production, the main tasks were to improve the statistical
system for energy production by industrial enterprises above the designated size,?'
and to expand the statistical catalogs of small - and medium-sized energy products
needed for energy accounting. At the same time, a statistical system for the
production of coal, electricity, and other energy products by industrial enterprises
below the designated size was to be established.

For energy circulation, the primary objective was to develop a statistical
system to track interprovincial energy inflows and outflows. For energy consumption,
the main content of the working plan was as follows: improving the existing
statistical system for energy procurement, consumption, inventory, and processing
among enterprises above the designated size; expanding the statistical catalogs to
cover renewable energy, low-calorie fuels, industrial waste, and similar sources; and
adding statistical indicators for waste heat recovery.

Furthermore, the plan aimed to establish a statistical system based on goals
for energy consumption among enterprises below the designated size; to create a
survey system for energy consumption in agriculture, forestry, animal husbandry,
fishery, the construction industry, the tertiary sector, and the residential sector; to
develop and improve the energy consumption statistics system for major buildings;
and to establish and enhance statistical systems for energy efficiency and renewable
energy.

2.2.2 Monitoring System of Energy Consumption Per Unit GDP

The main purpose of establishing the monitoring system was to supervise
and assess the quality of energy consumption data reported by localities and key
enterprises.

The monitoring system consists of two parts. The first part involves monitoring
the progress of energy conservation and consumption reduction at the national
level, in various regions, in major energy-consuming industries, and in key
energy-consuming enterprises. It also includes monitoring resource recycling and
the construction progress of key energy conservation projects. The second part
focuses on monitoring the data quality of regional energy consumption per unit of
GDP and its rate of reduction. This includes verifying whether the reported GDP
figures are reasonable by using reverse indicators, such as total GDP and growth-
related metrics, and assessing whether the growth rate of energy consumption is
commensurate with the output growth rates of different industries and aligned with
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national targets.??
2.2.3 Assessment System of Energy Consumption Per Unit GDP

The subjects of the assessment are the provincial people’s governments and
approximately 1,000 key energy-consuming enterprises, with the assessment itself
focusing on the fulfillment of energy conservation targets and the implementation
of energy conservation measures. The energy conservation targets are based on
those approved by the State Council, and the completion rates are calculated using
regional energy consumption data verified by the National Bureau of Statistics and
enterprise-level data confirmed by provincial authorities. This component carries
a maximum score of 40 points. The indicator for energy conservation measures
evaluates the extent to which each region and key enterprise has implemented
required conservation actions, with a maximum score of 60 points. Together, the
two components total 100 points.?®

2.3 Target Accountability System for Dual Control of Energy Consumption

The State Council has stipulated a number of incentives and disincentives related
to the achievement of “dual-control” targets, including:

e Upon approval by the State Council, the evaluation and assessment results of energy conservation
targets in various regions are submitted to the relevant cadre management departments as an
important basis for the comprehensive assessment of provincial leadership teams and leading cadres.
The accountability system and the “one-vote veto” mechanism are applied.?*

e Provincial people’s governments that meet or exceed their targets are to be commended and
rewarded. For those that fail to meet their targets, leading cadres are ineligible for annual rewards
and honorary titles, and the State will suspend approval for new energy-consuming projects in the
region.

e Provincial people’s governments that fail to meet their targets must, within one month of the release
of the assessment results, submit a written report to the State Council outlining rectification measures
within a specified time frame. This report must also be copied to the National Development and
Reform Commission (NDRC). If rectification is not carried out, the relevant supervisory departments

shall hold responsible individuals accountable in accordance with applicable regulations.?®

3. Major Improvements in the Dual Control of Energy Consumption

Since 2006, a series of reforms have been implemented to enhance the flexibility

of the dual-control system and improve its compatibility with other policy objectives.

3.1 Special Treatment for Energy Consumption for Major Projects

There is an inherent tension between the dual control of energy consumption
and short-term economic growth. In recent years, concerns have been raised in
various regions—often through proposals by deputies to the National People’s
Congress—regarding the separate treatment of energy consumption targets for
major projects.?® In response, the NDRC introduced a special system for handling
energy consumption quotas for major projects. Under this system, eligible major
projects receive separate energy quotas that are excluded from the calculation of
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total energy consumption and energy intensity for the province in which the project
is located. This reform addresses the contradiction between dual-control constraints
and the siting of major projects, improves the dual-control framework, and increases
the flexibility of total energy consumption management.

According to the “Implementation Plan for the Separated Treatment of
Energy Consumption Quota for Major National Projects during the 14th Five-Year
Plan,” issued by the NDRC in September 2022, the following categories of projects
qualify for separate treatment of energy consumption quotas:

® Major projects that help mitigate major risks and safeguard national security (including those
ensuring energy supply security)

e Major industrial projects that advance industrial development and the modernization of the
industrial chain

e New infrastructure projects that enhance the quality and pace of the digital economy and promote
the digital transformation of the economy and society

e Major infrastructure projects that contribute to border consolidation, border security, and the
development of key border areas

e New international air transportation projects

e Major projects that support the goal of halting the rise in carbon emissions and initiating a

sustained decline, in line with national carbon peaking and neutrality targets®’

3.2 Energy Used as Raw Materials Excluded from the Cap on Total Energy
Consumption

In 2021, the Central Economic Work Conference of the Communist Party of
China (CPC) proposed that energy used as raw materials should be excluded from
the cap on total energy consumption.?® Energy used as raw materials refers to
energy not consumed as fuel, but instead used as feedstock in the production of
nonenergy products, such as petroleum used to manufacture plastics or fertilizers.
This reform was driven by two main factors.

First, in recent years, the share of energy used as raw materials has steadily
increased, significantly affecting the accuracy of dual-control assessments. For a
long time, this share remained between 1 and 2 percent, but over the past decade, it
has grown to around 7 percent of total energy consumption, rendering traditional
statistical methods inadequate. Second, the exclusion of energy used as raw materials
aligns with internationally recognized practices. Energy statistics compiled by major
countries, as well as by the United Nations Statistics Division, the International
Energy Agency, and the Intergovernmental Panel on Climate Change, distinguish

between “energy use” and “nonenergy use.”?’

In October 2022, the NDRC and the National Bureau of Statistics (NBS) issued
the “Notice on Further Improving the Work of Excluding Energy Used as Raw
Material Energy Use from the Control of Total Energy Consumption.” The notice
stipulates that energy used as raw materials will be excluded from total energy
consumption when evaluating the energy conservation performance of provincial
governments under the 14th Five-Year Plan. Based on this adjusted total, each
region’s reduction in energy consumption intensity is calculated. When calculating
energy intensity, energy used as raw materials is subtracted from total energy
consumption, while gross regional product remains unadjusted. Likewise, when

calculating the rate of reduction in energy intensity, the energy used as raw materials
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is excluded from both the base year and target year figures.*°

3.3 Newly Added Renewable Energy Excluded from the Cap on Total Energy
Consumption

In September 2021, the Central Economic Work Conference of the Communist
Party of China proposed that energy used as raw materials should no longer be
included in total energy consumption control; it also recommended that the addition
of renewable energy be similarly excluded.®' This imparts broader significance
to the dual-control system as a mechanism for advancing the energy transition,
allowing it to more accurately reflect the actual patterns of energy use, promote the
development of renewable energy, and support efforts to achieve carbon neutrality
on schedule.®?

In August 2022, the NDRC, the National Bureau of Statistics (NBS), and
the National Energy Administration jointly issued the “Notice on Further Improving
the Relevant Work of Excluding Newly Added Renewable Energy from Total
Energy Consumption Control,” stipulating that newly added renewable energy will
not be included in total energy consumption. Currently, newly added renewable
energy includes wind, solar, hydropower, biomass, geothermal, and other renewable
power sources. Using each region’s 2020 renewable energy power consumption as
a baseline, the annual increase in renewable energy consumption during the 14th
Five-Year Plan period—compared with the previous year—will be deducted from
both national and local total energy consumption assessments. Renewable Energy

Green Power Certificates will serve as proof of renewable energy consumption.®?

4. Relevant Systems Formed Around Dual Control

The dual-control system for energy consumption is a command-and-control
policy tool, supported by a range of complementary systems developed to facilitate
its implementation.

4.1 System of Energy Efficiency Standards

Energy-efficiency standards play a dual role: for existing projects, they accelerate
the phase-out of outdated technologies, processes, and equipment by setting
benchmarks that are technically sound and scientifically justified; for new projects,
strict industry access standards guide enterprises toward adopting advanced
technologies and processes to improve energy efficiency.

In 2023, the NDRC and the General Administration of Market Supervision
reported that, as of March 2023, China had issued 108 national mandatory
standards for energy consumption, 66 national mandatory energy efficiency
standards, and 190 national voluntary energy efficiency standards. They also called
for the comprehensive updating of all mandatory energy consumption standards
across various sectors. Mandatory energy consumption standards for key industries
are categorized into advanced values, access values, and limited values. Advanced
values reflect the leading level of energy efficiency in the same industry, either
domestically or internationally. In principle, they should correspond to the energy
efficiency level of the top 5 percent of the industry. Access values are minimum
threshold value that new and expanded projects must meet and, in principle, should
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represent the energy efficiency level of the top 20 percent of the industry. Limited
values are the minimum efficiency standards existing enterprises must achieve. These
are designed to support the phased elimination of a portion of outdated, energy-
intensive production capacity—around 20 percent—through energy-saving retrofits
and upgrades.®*

In November 2021, the NDRC and other relevant ministries jointly
issued the “Energy Efficiency Benchmark Levels and Compliance Thresholds in
Key Areas of Energy-Consuming Industries (2021 Edition).” This policy mandates
that renovation, upgrading, and phase-out be implemented in batches within a
specified time frame, based on defined energy-efficiency benchmarks and compliance
thresholds. For projects requiring technological transformation, each region must
set a time limit for renovation, upgrading, or phase-out—generally not exceeding
three years—along with an annual plan for implementation. Projects must upgrade
their energy efficiency to meet or exceed the compliance thresholds within the
designated period, with efforts made to achieve the benchmark level. Projects that
fail to complete the required transformation on schedule will be phased out.**

In 2023, the NDRC and other relevant ministries jointly issued the “Energy
Efficiency Benchmark Levels and Compliance Thresholds in Key Areas of Energy-
Consuming Industries (2023 Edition).” Compared with the 2021 edition, the updated
version introduces three main changes. First, it expands energy efficiency constraints
to eleven additional sectors. Second, it incorporates dynamic adjustments, raising
benchmark and threshold values in many sectors. Third, it introduces differentiated
requirements for project transformation standards and timelines based on energy
efficiency levels, in order to ensure supply chain stability and the smooth functioning
of the national economy.®®

4.2 Energy Conservation Review of Fixed Asset Investment Projects

In China, fixed asset investment projects are subject to approval or filing by
the relevant government authorities.®” The energy conservation review of such
projects incorporates considerations of energy consumption, energy efficiency
levels, and energy conservation measures as part of the approval and filing process.
Before submitting a feasibility study report for a government investment project,
a construction unit must obtain an energy conservation review opinion issued by
the energy conservation review authority. For enterprise investment projects, the
construction unit must obtain this review opinion from the relevant authority before
starting construction. Projects that have not undergone an energy conservation
review, or that have failed to pass it, may not be initiated by the construction unit;
projects already completed may not be put into production or use.*®

4.3 Energy Performance Contracting (EPC)

With the support of Global Environment Facility (GEF) grants and World Bank
loans and technologies, China began demonstrating and promoting the “energy
performance contracting” (EPC) model in Beijing, Liaoning, and Shandong in
1998.%° The total output value of the energy conservation service industry increased
from 1.767 billion RMB at the end of 2003 to 356.742 billion RMB by the end of
2016, with an average annual growth rate of 54.67 percent.*°

Two main policy drivers have fueled the rapid development of EPC in China. The
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first is the introduction of various incentive policies based on financial subsidies. The
second is that energy conservation targets set in the Five-Year Plans have created
strong demand for EPC projects, particularly under the pressure of the dual-control
system for energy consumption. In addition, EPC is frequently used as a tool for
achieving emission reduction goals outlined in the Five-Year Plans, which in turn
has further promoted the adoption of EPC.*'

4.4 Energy Consumption Rights Trading

When both the intensity and total amount of energy consumption are constrained,
the energy consumption right—or the right to use energy—becomes scarce, creating
the possibility for trading. In 2016, the NDRC issued the “Pilot Program of
Compensated Use and Trading System for Energy Consumption Right,” which
launched pilot projects for compensated use and trading of energy consumption
rights in Zhejiang, Fujian, Henan, and Sichuan. Pilot areas were required to set
city-level energy consumption control targets based on national targets, considering
factors such as local economic and social development, industrial structure and
layout, energy conservation potential, and resource endowment. Initial allocations
of energy consumption rights had to remain within the “ceiling” of the region’s total
energy consumption control target. For key energy-consuming entities, rights within
their quotas were allocated mostly free of charge, while energy use beyond the quota
had to be paid for. The trading participants were generally energy-consuming units
within the pilot areas, and these entities could buy and sell energy consumption
rights on the market. Unused or unsold rights could not be carried over to the next
year.*? However, in view of the development of the national carbon market, China
has recently decided to gradually phase out the energy consumption rights market
to avoid imposing overlapping compliance obligations on enterprises.**

5. Conclusions

5.1 Remarkable Results of the Dual-Control System of Energy Consumption

Under the dual-control policy on energy consumption, China has maintained
rapid economic growth over the past decade while effectively controlling both the
total volume and intensity of energy consumption. Energy utilization efficiency has
continued to improve. In 2020, energy consumption per 10,000 RMB of GDP stood
at 0.571 tons of standard coal, representing a 42 percent reduction compared to
2005.%* The structure of energy consumption has also been steadily optimized.
Coal accounted for 56 percent of total energy consumption in 2020—a decrease
of 15.5 percentage points from 2005. Meanwhile, the share of nonfossil fuels in
total energy consumption rose to 15.9 percent, an increase of 6.5 percentage points
from 2012.%° Significant achievements have also been made in energy conservation
across key sectors. According to data from the Ministry of Industry and Information
Technology, by 2022 the comprehensive energy consumption of products in key
industries (such as steel, cement clinker, and flat glass) had declined by more than
9 percent compared to a decade earlier.*®

When evaluating China’s energy efficiency improvements, the International
Energy Agency noted that “China’s progress in implementing mandatory energy
efficiency policies over the past decade has made it the world’s energy efficiency
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heavyweight.”*’” Some studies, however, have pointed out that command-and-
control policies can lead to a loss of allocative efficiency. Relying heavily on such
policies for energy conservation is neither efficient nor sustainable in the long term.
It is therefore necessary to implement market-oriented policies and measures that
incentivize and encourage industrial enterprises to conserve energy by improving

efficiency and adopting more energy-saving technologies.*®
5.2 Key Challenges to Dual Control of Energy Consumption
5.2.1 Difficulty in Allocating Targets Locally in Line with National Objectives

Governments at all levels consider various factors—such as development level,
resource endowment, strategic positioning, industrial structure, and regional energy
consumption—when allocating the energy consumption “dual-control” targets,
and often adopt a differentiated and classified assessment approach across regions.
Nevertheless, China’s vast territory and significant regional disparities mean that
the allocation of targets inevitably faces a degree of the “one-size-fits-all” problem,
making it difficult to fully adapt to local conditions.*®

5.2.2 Mismatch Between Administrative Cycle and Market Cycle

Under the current target assessment method, the central government sets five-
year goals for each province based on the national plan. Each province, in turn,
sets annual targets for its subordinate cities, and lower-level governments—such
as districts and counties—may even establish quarterly or monthly assessment
goals, transmitting this pressure down to key enterprises within their jurisdictions.
However, enterprise production must follow the internal logic of the market:
when market conditions are favorable, full-capacity production is required; when
conditions deteriorate, production may be reduced or even stopped. In the short
term, key indicators such as total energy consumption and energy intensity often
fluctuate significantly, making it difficult to achieve the steady downward trend
mandated by administrative directives. Although some flexible assessment methods
have been introduced, a fundamental tension remains between the planned nature

of administrative targets and the market-driven operations of enterprises.®

5.2.3 Insufficient Precision in Means of Implementation

The dual-control work on energy consumption should primarily focus on two
aspects: addressing the illegal use of energy and low efficiency in existing projects,
and ensuring the assessment of energy consumption for new projects in a reasonable
and effective manner. However, at present, energy conservation supervision and
energy audits of existing projects remain relatively superficial and are not conducted
in sufficient depth. Similarly, the evaluation and analysis of newly added projects
lack sufficient detail. The forecasting, early warning, and assessment mechanisms
for energy consumption are also not rigorous enough, resulting in overly crude
implementation methods.*"
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5.2.4 Insufficient Internal Drivers for Enterprises to Reduce Emissions

After entering a new normal in the Chinese economy, the macroeconomic
situation has led to a decrease in corporate profit margins and a weak willingness
to invest in energy conservation. At the same time, the governments’ financial
support policies for energy conservation have significantly decreased, and the
market-oriented investment and financing mechanisms for energy conservation are
not yet sound, further weakening the enthusiasm of enterprises to invest in energy
conservation.*?

5.3 From Dual Control of Energy Consumption to Dual Control of Carbon
Emissions

In order to overcome the limitations of the dual control of energy consumption
and promote green, high-quality development, China has recently proposed a
transition from dual control of energy consumption to dual control of carbon

emissions.

5.3.1 The Decision-Making Process and Rationale for the Shift from Dual
Control of Energy Consumption to Dual Control of Carbon Emissions

In 2020, China set the goal of striving to “have carbon emissions peak before
2030 and achieve carbon neutrality before 2060.”°° In March 2021, the Fourth
Session of the 13th National People’s Congress adopted the “Outline of the 14th
Five-Year Plan for National Economic and Social Development and Vision 2035,”
which called for “implementing a system with carbon intensity control as the main
focus and total carbon emission control as a supplement, and for supporting local
areas, key industries, and key enterprises with necessary measures to take the lead
in peaking carbon emissions.”** In December 2021, the Central Economic Work
Conference proposed to “create conditions to transform from dual control of
energy consumption to dual control of the total amount and intensity of carbon
emissions as early as possible.”®® In October 2022, the report of the 20th National
Congress of the CPC emphasized that “we should improve the control of total
energy consumption and intensity, focus on controlling fossil energy consumption,
and gradually shift to the dual-control system of the total amount and intensity of
carbon emissions.”®® In July 2023, the second meeting of the Central Commission
for Comprehensively Deepening Reform approved the “Opinions on Promoting
the Gradual Shift from Dual Control of Energy Consumption to Dual Control of
Carbon Emissions.”®” And in July 2024, the State Council issued the “Work Plan for
Accelerating the Construction of a Carbon Emission Dual-Control System,” which
proposes incorporating carbon emission indicators into planning, allocating dual-
control targets , establishing a comprehensive assessment and evaluation system
for achieving peak carbon emissions and carbon neutrality, promoting carbon
budget management systems at the provincial and municipal levels, improving
carbon accounting mechanisms in key industries and sectors, and accelerating the
development of a carbon footprint management system, among other measures.*®

The shift from dual control of energy consumption to dual control of carbon
emissions marks a strategic transition. This shift is driven by two main factors.

First, the dual control of energy consumption has limited effectiveness in reducing
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carbon emissions from nonenergy sectors. Currently, carbon emissions from energy-
related activities in China account for 88 percent of total emissions and represent
the primary source. However, carbon emissions also arise from industrial processes,
land use, waste, and other sources — collectively accounting for the remaining
12 percent. The dual-control system focused solely on energy consumption has
little impact on emissions from these nonenergy sectors. Establishing total carbon
emissions and carbon intensity as binding targets is therefore essential to achieving
the “30/60” goals. Second, the dual control of carbon emissions is conducive to
promoting the innovative development of green technologies.*®

5.3.2 Timetable for Shifting from “Dual Control” of Energy Consumption to
“Dual Control” of Carbon Emissions

The “Opinions on Promoting the Gradual Shift from Dual Control of Energy
Consumption to Dual Control of Carbon Emissions,” adopted at the second
meeting of the Central Commission for Comprehensively Deepening Reform, have
not yet been officially released. However, implementation plans issued by a county-
level government generally reflect its main contents. During the 14th Five-Year
Plan period, efforts will focus on consolidating the foundations for statistics and
accounting, standardization and measurement, and regulation and management,
in order to create the necessary conditions for establishing a dual-control system
for carbon emissions. During the 15th Five-Year Plan period, this “dual-control”
system will be implemented nationwide. Policy tools for energy conservation will
be expanded, and related statistical, evaluation, and assessment systems will be
improved.®®

5.4 Inspirations from China

China’s dual-control system of energy consumption is a mechanism that
rapidly translates ambitious energy conservation targets into practical actions and
measurable policy outcomes through administrative directives. Initially motivated
by the need to reverse the rapid rise in energy intensity, the system quickly evolved
to encompass broader goals of promoting the energy transition and combating
climate change. The strength of the dual-control system lies in its ability to mobilize
swift, nationwide action through target-based accountability. However, its weakness
lies in the efficiency losses associated with uniform, top-down implementation. In
response to these challenges, the system has undergone a series of important reforms
and refinements aimed at increasing its flexibility.

This evolutionary process has revealed several inherent tensions, including

o the relationship between development and emission reduction, i.e., how to promote a comprehensive

green and low-carbon transition while meeting economic development needs and ensuring energy

security.

o the relationship between the whole and the parts, i.e., how to allocate national energy conservation

and emission reduction targets among regions, adopt differentiated approaches based on local

conditions, and preserve flexibility in total energy management.

o the relationship between incentives and constraints, i.e., while strong constraints help establish

institutional discipline, excessive emphasis on enforcement may weaken the intrinsic motivation of

actors to adopt energy conservation and emission reduction measures. A more effective policy mix

must strike a balance between these dynamics.
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Successfully navigating these tensions is critical to the continued effectiveness
and legitimacy of the dual-control system. As China shifts from energy-saving
imperatives to broader climate commitments, the system’s core strength remains
its ability to rapidly translate national targets into administrative action. However,
its ongoing effectiveness will depend on how well it adapts to the complexities of
a transition to a low-carbon economy. Addressing these tensions is essential to
ensure that the dual-control framework not only curbs fossil energy use but also
accelerates structural decarbonization across sectors. In this context, the system’s
continued evolution will be pivotal in aligning China’s development model with its
carbon neutrality goals.
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