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National fiscal and tax policy research for clean

energy development

[Executive Summary]

Department of Industry and Economic Research,

Development and Research Center of the State Council

I. Assessment of China’s energy supply and demand over the next 2 decades

First, China’s economic and social development will be severely constrained by energy
resources in the foreseeable future. How to sustain rapid economic growth under such
energy resources constraint has become one of the most formidable challenges facing China.
Without effective policies, it will be very difficult to stem recent years’ unfavorable increase
in energy intensity. Moreover, the energy situation in China makes it unlikely that China
will realize its goal of quadrupling GDP by 2020 while only doubling energy consumption,

and it is difficult to remove the constraint of energy any time soon.

Second, it will be more difficult to further boost energy utilization efficiency and reduce
energy intensity in the first 20 years of this century than it was in the prior 2 decades. High
energy consumption is primarily due to recent years’ accelerated development of heavy
industry, a situation unlikely to change any time soon. Solving energy issues will include
actions taken not only in the energy sector; a large focus must be changing China’s mode of
economic growth, i.e., increasing energy utilization efficiency on the demand side (enterprise

and residential energy consumption).

Third, the experiences of industrialized countries indicate that China may be prone to “path
dependence”—having its economic growth locked into a path of high -energy
consumption—if it fails to seize opportunities to enhance the sustainability of its economic
growth in the period of accelerated industrialization, rapid urbanization, and rising standards

of living.

Fourth, numerous recent problems are a direct result of a lack of energy policies and buildup
of chronic contradictions among policies. We must patch gaping policy loopholes; rapidly
establish effective energy-related financial and taxation, energy pricing, and energy
investment policies; restructure energy regulation; and update laws and standards. Only by
taking these actions can we move towards the goal of building an energy-saving society and
5th Plenary Session of the CPC Congress’s target of cutting unit GDP energy consumption by
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20% over the next five years.

Il. Reforming and refining energy price formation mechanism and pricing
policy

In general, the price formation mechanism has 3 “non-reflects”: it does not reflect (1) the
degree of energy scarcity, (2) the supply and demand relationship of energy products, (3) the
external costs of energy production and consumption (i.e., environmental and ecological

damage).

Energy price reform should do the following: (1) establish a price formation mechanism
dictated as much as possible by market supply and demand, allowing price to optimize
resource allocation; (2) reconstruct the energy price control system based to fit the market
economy; (3) strengthen “external” control to internalize the “external costs” and “external
benefits” associated with resources and environment, promoting energy structural
optimization and adjustment. In generally speaking, we should take energy conservation as
the central goal of energy pricing policy, and also promote new energy development.

Coal pricing

Energy price reform should reform coal pricing as follows: set coal and electricity prices
based on the market rules; refine the “coal/electricity linkage” mechanism; allow coal

resources to enter the market; and establish a scientific system of resources taxes and charges.
Oil pricing

Oil pricing should be reformed to reflect actual supply and demand in the domestic market;
the current mechanism should be gradually shifted to a market-based pricing system. We
propose to reform the current price system by (1) linking the price of domestic oil to crude oil
prices rather than oil product prices in the international market; (2) significantly reducing
price adjustment lags to increase the risk of speculation; (3) shift the role of government from

reviewing and approving prices to formulating pricing methods and rules and supervising

their implementation.
Natural gas pricing

The long-term goal of natural gas pricing reform is to allow the market determine wellhead
and end-user gas prices based on the separation of “production, transportation, and sale.”
Pipeline transport fees may still be subject to government control. At present, the priority is
to keep natural gas prices at a reasonable level and set a reasonable price relationship between
natural gas to other energy products so as to promote the rapid development of natural gas

use.
Electricity pricing

Electricity pricing reform should focus on accelerating the reform of electricity tariff-setting
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mechanisms according to the electricity system reform scheme and electricity price reform
arrangement. The “ex-plant” price and retail price should be subject to market supply and
demand, while power transmission fees will still be under government control. In general,
retail prices should match changes in electricity cost and demand and internalize social and

environmental costs.

I11. Accelerating energy investment and financing system reform

The energy investment regulatory system has the following problems (to a more acute degree
than other competitive industries): (1) there is more governmental intervention needed in the
energy sector than in other competitive industries; (2) investors lack decision-making power;
(3) review and approval procedures are opaque and arbitrary; (4) short-term supply and
demand balances are given too much attention while energy conservation and the
environmental impact of investment projects is neglected; (5) there is a monolithic ownership
structure and substandard investment/operating efficiency; and (6) there is a lack of attention

to energy conservation and ‘“new energy” projects.

Reform of the energy investment and financing systems should have the following two

objectives: (1) diversify the currently-state-ownership-dominated ownership structure in

industry and significantly boost return on investment (ROI) and operating profitability; and (2)
establish effective investment incentive mechanisms and promote the development and use of
energy conservation and new energy technologies.

We recommend adopting the following measures in the near future. First, regulate by
category and expand corporate investment decision-making power. Government investment
projects and corporate investment projects should be regulated separately. Governmental
approval of corporate investment projects should be streamlined, with more decision-making

power delegated to enterprises.

Second, establish an access mechanism based on energy conservation, resource utilization,
and environmental protection. The energy project access system should focus primarily on
developing of natural resources in a reasonable way, protecting the ecological environment,
optimizing industrial structure, safeguarding public interests, preventing monopolies, and

ensuring economic security.

Third, break up state monopolies in the energy industry, encourage private and foreign capital
involvement, introduce project bidding systems, let state-owned enterprises and private
companies to compete on a fair, equitable and open basis, and allow them to win project

investment and operating licenses through competition.

Fourth, boost governmental investment in new energy and energy conservation. Government
investment should focus on areas in which general investors do not wish to invest or in which
the market mechanism fails to work properly. At the same time, the government should
support pilot projects.
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IV. Establishing and refining financial and taxation policies

Existing financial and taxation policies are devoid of system design, coordination, incentives,
and penalty measures for sustainable energy development. In a market economy, financial
policies should be the principal means by which the government regulates energy. At the
same time, the government should adopt effective economic incentive and penalty policies to
help optimize and guide energy consumption, promote energy conservation, optimize energy

structure, and stimulate renewable energy development.

Considering the basic treasury restructuring approach, we can divide energy financial and
taxation policies into the 3 categories: positive incentive policies, negative restriction policies,
and ““cross-subsidizing” policies.

Positive incentive policies include (1) budget policies increasing investment (including the
proportion and purpose of investment); (2) government bond investment policies; (3) interest
rate discount policies; (4) preferential taxation policies; (5) tax-based disbursement systems;
and (6) government purchase policies. While holding the total volume under control, we can
support individual pilot projects with government funds on a case-by-case basis or bundle
existing government-funded projects with top-quality energy projects after reorganization and

renovation.

Negative restriction policies include (1) establishing a flexible system of levying fixed assets
investment regulation taxes; (2) expanding the scope of excise or consumption taxes; (3)

levying fuel taxes; and (4) conducting research on the feasibility of imposing carbon taxes.

“Cross-subsidizing” policies are intended to raise money from conventional
fossil-fuel-based energy (primarily raw coal, crude oil and natural gas) through a specific
method, and earmark such proceeds for energy conservation and renewable energy
development.

We propose 5 specific “cross-subsidizing” policies. First, completely reform the resources
tax system, levying a resources tax based on the recoverable reserves allocated to enterprises,
rather than on their output. Link tax rates to resources recovery rate and environmental
reclamation and determine tax rates based on specific indices of recovery rate and

environmental reclamation.

Second, further support renewable energy development. In specific, we should (1) adjust
and refine the renewable energy VAT policy, uniformly reducing VAT rates for water and
electricity suppliers (public utilities); (2) adjust and fine-tune renewable energy enterprise
income tax policy, uniformly reducing income tax rates for renewable energy products to
15% in the prospective income tax convergence reform in China; and (3) implement an

investment tax refund system adopting the accelerated depreciation method.

The third set of policies relate to energy conservation: (1) support energy conservation with

government appropriations, setting up an escrow account for energy conservation and making
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budgetary arrangements for energy conservation; (2) adjust the budgetary expenditure
structure, increasing investment in the energy conservation technology research development,
energy conservation technology demonstration and promotion, energy conservation education
and training, and energy conservation regulatory system construction; and (3) encourage

energy conservation through government purchasing policies.

Fourth, encourage energy conservation through taxation policies. With reference to the
taxation policies for high-tech enterprises and comprehensive resource utilization enterprises,
offer certain income tax breaks to energy conservation product manufacturers; temporarily
reduce or eliminate VAT on major equipment and products that are superior in energy
conservation but not price competitive; and levy fuel taxes as soon as possible to encourage

rational energy consumption.

Fifth, increase government budgetary investment in energy research and development. In
specific, boost governmental investment in research and development; adopt an interest rate
discount policy; and use a moderate amount of government money to attract more private

investment in energy research and development.

V. Reforming government administrative and regulatory systems

China’s existing energy administrative and regulatory systems are unfit for sustainable energy
development, because of their weak coordinating capability, inadequate policy enforcement
ability, insufficient social supervision, inconsistent central and local policies, substandard
regulation entangled with loopholes, inadequate administrative and regulatory effort, and

severe personnel shortages.

To refine China’s energy regulatory system, boost its comprehensive coordination capacity,
effectively implement energy strategies and policies, and transform governmental

functionality, we recommend the following 4 changes.

First, restructure energy regulatory organizations according to the principle “separating
macro-regulation from micro-enforcement.” China should establish a comprehensive energy
administrative organization (i.e., Ministry of Energy) and a specialized energy supervisory
organization (Energy Supervisory Commission) with distinct responsibilities.

The Ministry of Energy should be dedicated to formulating national energy strategies, energy
plans, and policies, and coordinating the actions of all energy departments. The Energy
Supervisory Committee, on the other hand, should be solely responsible for market
supervision and inspection in order to ensure healthy development and orderly competition in
the energy industry. To streamline the relationship between central and local governments,
China should establish regional comprehensive energy administrative organizations and
regional specialized energy supervisory organizations (e.g., East China Energy Bureau and
Supervisory Office) in the major economic regions (e.g., North, Northeast, and Southwest
China). Such regional agencies should be the local offices of the central government’s
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Ministry of Energy and Energy Supervisory Commission.

Second, government regulation should shift from the supply side to demand side, avoid
focusing on supply side control--resources development and energy production--, and
gradually move toward demand side control--energy development, energy conservation, and

energy technology development.

Third, strengthen ongoing supervision and make the access system scientific and transparent.
The priority in reviewing and approving projects is to formulate reasonable access standards
for resources, environmental protection, and energy efficiency (including market access for
project investment and high-energy- consumption products), and emphasize policy guidance,
openness, and transparency. In the ongoing administrative phase, the top priority is to refine
the energy audit system through supervision, regulation, and inspection; fine-tune
organizational setup and staffing arrangements; and change the current situation of “focusing
on market access, but neglecting ongoing supervision.” After this phase is completed, the

regulatory priority should be to investigate and punish perpetrators, with losses compensated.

Fourth, shift the regulatory focus and refine the regulatory system. In specific, (1) shift the
old regulatory approach dominated by economic regulation complemented with social
supervision into a new regulatory system dominated by social supervision complemented
with economic regulation, refining market access control; (2) make the access system open
and transparent, eliminating discriminatory treatment of different ownerships, ensuring policy
transparency, establishing a reasonable complaint system, and improving price regulation; (3)
reform the price formation mechanism, imposing limited control on natural monopoly sectors,
integrating protective control measures with incentives, refining the financial, cost,

information disclosure, and price hearing systems, and strengthening social oversight.

The regulatory priority should be (1) boosting resource utilization efficiency, ensuring energy
supply security, and protecting the environment, and (2) strengthening market inspection with
a focus on anti-monopoly cases, promoting efficient competition, and investigating and
reviewing major mergers and acquisitions that will have a significant impact on market
structure. Additionally, we should refine the existing electricity regulatory system, give the
China National Electricity Supervisory Commission price control powers, and regulate the
natural gas industry (especially pipelines) at the appropriate time.
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Public Fiscal Policy and its Use in Promoting Energy

Development
[Executive Summary]

Research Institute for Fiscal Science, Ministry of Finance

I Status quo and emerging problems

In China today there is still not a system of sound fiscal policies supporting energy
development. The existing ineffective and fragmented fiscal policies fail to meet the needs of
energy development and cannot meet the requirements set forth by the national strategy for
energy development in the new era.

i. The government has not attached sufficient importance to energy conservation. Public
investments have been uneven, and limited to such fields as R&D and production
(technological innovations), leaving areas like marketing, utilization, services, recovery,
information dissemination, and others in lack of sufficient resources.

ii. Inadequate punitive measures for use of low energy-efficiency products and of
pollution of the environment resulting from energy consumption.

iii. Problems obstructing energy structural optimization in the current policy system.
With respect to development of electrical power, the current design of VAT has constrained
the development of hydropower generation. The particularity of hydropower development
lies in the fact that investments as input cost are done all at one time. This system is
inefficient and the cost should be distributed across different years of usage of the dams, and
should be treated as an input discount item when calculating VAT, rather than directly basing
VAT on electricity sales revenues. This has put an undue burden on water power plants and
directly obstructed the development of hydropower development.

iv. Inadequate restrictive policy measures regarding disordered exploitation and low
extraction rates which waste energy resources.

v. The government has not fully established a corresponding policy framework for
developing new energy resources and renewable energy resources.

vi. No effective measures to counter energy safety problems, especially oil safety
problems, are in place.
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I1. Recommendations for next steps to be taken

i. Positive incentives

(1) Increase budgets: Public funds are not being “equally” utilized. The following key
areas should be focused on: 1 Operating expenses for energy management units; 2.
Energy-saving; 3. Expenditures on new energy and renewable energy resources; 4. Earmarked
fiscal transfers from the central government to local governments specially targeting
renewable and new energy resources and energy-saving objectives; 5. Expenses incurred in
the energy industrial restructuring process by energy enterprises to separate their social
responsibilities as well as funds needed for social security settlement of the employees; 6.
Public investment in energy development.

(2) National debt investments: Investments deriving from national debt revenues normally
target basic industries. In every country, energy development and saving serve as the basis for
the national economy and therefore they are earmarked for a certain proportion of national
debt investments.

(3) Financial interest subsidies and other subsidies: By means of small amounts of
financial interest subsidies and other subsidies, the government can guide more social capital
to areas of interest. On one hand, the interest subsidies generally work well with projects
and with the manufacturers related to the supply, transfer, stock and transport of energy
products or energy saving. On the other hand, financial subsidies can be given to both
manufacturers and down-stream consumers. For a specific policy, the effects will depend on
whether the subsidy is made to consumers or to manufacturers. Therefore, detailed analysis
is still required.

(4) Taxation incentives and the establishment of a tax expenditure system: Commonly
used tax incentives are: 1 VAT incentives or VAT returns (This, however, calls for prudent use
and abuses need to be avoided); 2. Income tax incentives; and 3. import and export tax
incentives, including import tariffs and export tax refunds.

(5) Government procurement policy: The focus should be on supporting renewable- and
energy-saving energy products.

(6) Financial guarantee policy: This is to expedite the development of prioritized areas
based on risk investment rationale.

ii. Negative restriction measures

Extend the scope of excise duties;

Speed up the levy of fuel taxes;

Levy energy taxes;

Reform the compensation fee charges on mineral resources;
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Remove fiscal subsidies to high energy-consuming firms (or industries) that cannot meet
industrial policy standards.

iii. “Cross-subsidy” policy

111 Fiscal policy recommendations to promote prioritized areas in national
energy development strategy

1. Fiscal policies to improve energy efficiency Government budgetary investments
(1) Establish an expenditure item on energy saving when planning budgets and arrange the
corresponding funds, which should be primarily used for the R&D of energy-efficient science
and technology, demonstration and popularization of energy-efficient technologies, education
and training in energy efficiency, and construction of an energy-saving management and
monitoring system.
(2) Consolidate budgetary investments and national-debt investments and have an overall
increase in investments in energy—saving activities
(3) Establish a special fund for energy saving.
2. Corporate income tax incentives to promote energy efficiency
(1) Corporate income tax incentives to encourage production of energy-saving products
The current corporate income tax rate should be halved for certain enterprises, most
particularly for those fully engaged in the production of energy—saving products. For
enterprises not fully engaged in the production of energy-saving products, their revenues
deriving from the production and sales of energy-saving products should also enjoy a tax rate
at 50 percent of the current level. In this case it would be necessary for enterprises to
separate their revenue accounts into energy-saving products and non-energy-saving products.
(2) Corporate income tax incentives to promote the use and consumption of energy-efficient
products
It is recommended that for products and equipment purchased by enterprises to reach the
energy-consumption standards set by the state, a certain percentage (e.g. 15 percent) of the
purchase amount should be deductible from the taxable amount. If the taxable amount of
the current year is not sufficient for the deduction, the taxable amount for the following years
(a maximum of 4 successive years) can be accumulated for the deduction. For
energy-saving equipment that has become fixed assets for enterprises, shortened depreciation

periods or accelerated depreciation should be allowed.

(3) A catalogue for Corporate Income Tax Incentives to Promote Energy Efficiency should be
developed.
3. Government procurement policies
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The authentication of energy-efficient products should be improved, and government
procurement of energy-efficient products should be accelerated. The procurement process
should use a centralized model for its operation, and the development of a contract supply
system for energy-efficient products should be initiated. The government should dedicate
more resources to ensuring that enterprises are fully aware of the procurement process and
incentives behind energy-efficient products.

ii. Fiscal policy recommendations to support the development of clean energy and

renewable energy resources
1. Fiscal policy recommendations to promote the development of renewable energy resources
(1) Adjust and implement preferential VAT policies on renewable energy resources

In order to more vigorously develop wind power, wind power plants should receive
preferential VAT treatment, at least lower than or equivalent to that of coal electricity plants.
With respect to VAT incentives for hydropower plants, we suggest that: 1. VAT rate for all
hydropower plants be lowered to a level that is at least equivalent to that of coal electricity
plants; 2. VAT rate for micro hydropower plants should be maintained at about 3 percent.

(2) Adjust and improve corporate income tax for firms engaged in producing and marketing
renewable energy resources

With respect to consolidation of corporate income taxes, consideration must be given to the
development of renewable energy resources at the national level: 1. For all firms
manufacturing or selling renewable energy products, a 15 percent corporate income rate
should be used; 2. Investments made in renewable energy firms can be deducted by a certain
amount in calculating income taxes; 3. Accelerated depreciation should be used and expenses
on R&D increased.

(3) Adjust and improve import tariffs on equipment used in the production of renewable
energy resources

To encourage domestic investment in renewable energy, future purchases of renewable
energy equipment by domestic firms should be subject to preferential tariffs and import VAT
exemptions, just as are foreign-funded. This ensures that domestic and foreign firms are
treated equally while renewable energy development is promoted.

(4) Clarify the directions and focuses of financial support for the development of renewable
energy resources

Increase policy support for R&D in renewable energy resources as well as improve state
subsidies for renewable energy resources. A greater emphasis should also be placed on
renewable energy development in rural areas of China.

(5) Integrate fiscal policies with banking credit policies to support the development of

renewable energy resources.
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2. Fiscal policy recommendations to accelerate nuclear power development in China.
Fiscal support is a necessity in accelerating the development of nuclear power in China. In
view of the current stage of development of nuclear power in China, we suggest the following
fiscal measures be taken:

(1) Establish earmarked funds to support nuclear power generation to allow for sufficient
resources for relevant R&D activities. R&D should focus on advanced technologies and
design automation. The government should share the construction risks and “initiation
expenses” of the automated projects with the nuclear power plant owners, and provide
appropriate amounts of subsidies for their technological development.

(2) Exempt import taxes for imported materials, components or equipment that cannot be
domestically produced.

(3) Reduce VAT on nuclear-power plants to the same level as that of micro hydropower plants
(6 percent), so as to minimize the cost of nuclear power and to allow nuclear power to
compete on an even playing field.

3. Fiscal policy recommendations to accelerate washed coal development in China

(1) Support R&D in basic and common clean coal technologies as well as clean coal
technology demonstration projects such as coal gas and environmentally-friendly liquid coal.
These types of projects require large investments;

(2) Incentives should cover tariffs, export VAT and financing support, as well as
low-interest-rate loans or financial interest subsidies;

(3) Encourage enterprises that rely on coal to promote technological innovations, and to
include clean-coal technologies into key national innovation projects that can enjoy
energy-saving special loans, loan supports for technological innovations, etc;

(4) Encourage the implementation of a “discriminatory” fee on SO2 emissions: Lower
charges on low-emitting firms that utilize advanced technologies while simultaneously
increasing charges for firms causing environmental problems but that are still operating
within the set emission standards. Punitive measures should be taken against firms causing
serious environmental problems and exceeding emission standards.

iii. Fiscal policies to promote energy structural adjustment and to ensure energy supply
1. Establish a national strategic oil reserve system

The experiences of foreign countries in establishing national oil reserves should be taken into
account while still considering aspects unique to China. Foreign experience suggests the
following methods for financing a national energy reserve:

(1) Establish a fund to be used exclusively for the energy reserve. Such a fund could be

generated from taxes on finished oil products or set aside from existing tax revenues, such as

87



oil consumption tax revenues.

(2) Levy other special taxes.

(3) Issue earmarked national bonds.

2. Strongly encourage state-owned energy enterprises to develop an overseas energy
cooperative market

Cooperation between overseas enterprises and state-owned energy enterprises is vital and the
government should play a strong role in this. The government needs to not only coordinate
the overseas’ business of its three large oil enterprises but also streamline approval formalities
and procedures. It should also provide special fiscal support in terms of financial
management, investment risk funds, taxation deduction incentives and so forth.

3. Support the development of traditional energy industries such as the coal industry
The current tax system in place for coal resources should be further adjusted and the adjusting
role of the resource tax instruments should be reinforced. Taxation policies and corporate
financial regulations should also be utilized to promote safe development of the coal industry.
iv. Fiscal policy recommendations to support energy R&D and technological innovations

1. Increase budgetary investments in energy R&D.

2. Provide interest discounts for bank loans supporting enterprises’ energy R&D
activities;

3. Use tax incentives to support energy R&D

v. Suggestions on reforming the central-local fiscal system for energy development

1. Based on the minimum standards for energy exploitation set by the state, the central
government should return tax revenues or fee charges collected for raising exploiting or
retraction rates to local governments. Putting these revenues back in the hands of the local
governments will hopefully minimize the short-term vision and wasteful behavior of China’s
primary conventional fossil fuel production sites.

Use tax incentives to encourage large and medium-sized enterprises that consume high
amounts of energy to develop and use energy-saving technology. This would prevent high
energy-consuming small-sized enterprises from developing too quickly.

2. Tax revenues stemming from negative restrictive measures (Carbon tax, energy tax and
etc.) should be retained as central government revenues or shared with local government with
the central government taking a majority of the money. This would reinforce the central
government’s control over energy production, consumption and saving.

VI Recommendations for a phased strategy in using fiscal policies to promote energy
development

Public finance policies to promote energy development constitute a complicated system in
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which various policies function independently and interact with one another. The effective

implementation of energy strategy in China has set urgent requirements for public fiscal

policies for the government. At this current stage when public finance framework is still

under construction, however, the capacity of fiscal policies is limited. In line with both

objective demands of energy strategy and the realities of public finance reform and

development in China, we propose comprehensive planning and a phased strategy in utilizing

fiscal policy instruments to promote energy development.

Fiscal Policy | Strategic Objectives | Specific Policy Measures
Recommendations
To be | ® To promote | ®  To use enterprise income tax incentives to encourage
implemented  in energy the production and consumption of energy efficient
near future economization products;
® To ensure | ®  To introduce fuel levy;
energy supply ® To strengthen energy efficient government
procurement policies;
®  To reform resource tax measures;
® To increase budgetary investments on energy R&D
and energy supervision operation.
To be | ® To generally | ® To establish a special fund for industrial energy
implemented  in improve energy economization;
the middle or long efficiency; ® To adjust various energy-related tax instruments
term ® To optimize (VAT, consumption tax, income tax, and import and
energy structure export tariff and etc.) on the basis of overall tax
® To ensure reform;

energy security

® To introduce energy tax or carbon tax;
® To use budgetary funds to support the establishment
of National Oil Strategic Reserve.
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Investment and Financing System Reform and Policy

Study on Sustainable Energy Development

[Executive Summary]

Institute of Investment Research,

National Development and Reform Commission

I History of Energy Investment and Financing System Reform in China

1. Main Reforming Aspects and Achievements

Since 1979, China in cooperation with the state’s investment and financing system reform,
has adopted a series of reforming measures to guarantee nationwide energy supplies. The
main focus of the reform is on investment, financing management system and expanding
construction fund sources. The monopoly of the state-owned economies is gradually been
broken, and the restrictions on investment of foreign and private capitals in the energy
construction field are continued to be relaxed, making the investment system developing
towards diversified investment organizations and means, as well as multi-channels of fund
resources. Meanwhile China has formulated a series of regulations and measures in order to
increasingly enhance the government’s financial support on energy saving, environmental

protection and new energy construction, and absorb private capital investment.

These measures have improved this condition of serious lack and single channel of fund on
solely state-run energy, greatly promoted the development of energy industry, and rapidly
increased the investment scale for basic energy construction. During 22 years from 1979 to
2000, the investment in basic energy construction has a 23.4-fold increase, with an annual
average of 15.6%. The nationwide energy investment reached to RMB 1.264 trillions in 2000.
After 2002, the rapid economic growth, and disorderly development and high investment in
high energy consumption industry led to a overheat of energy demand and shortage of energy
supply, thus stimulated the rapid growth of energy investment. The basic construction
investments in 2002 and 2003 reached to 17.8% and 16.0% of increase rate, respectively.

Particularly, basic construction investments in coal and electricity fields which are short of
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supply capacity were separately increased by 17.8% and 18.4% in 2003 than in previous year.
2. Anticipation on China’s Energy Investment Demand

According to China National Energy Development Strategy and Policy Study, in order to
achieve the goals of social and economic development, China’s mid-long term energy supply
will face a heavy pressure resulted by the rapid increase of demand by 2020. The
anticipations of quantity and investment demand for energy production between 2004 and
2020 are listed in Table 1 below.

Table 1. Anticipation of Energy Investment Demand (2004—2020)

PRODUCTION INVESTMENT DEMAND
CAPACITY (billion Yuan)
2010 2020 2020 Annual Average

Coal (billion ton) 2.20 2.70 1000 62.50
Oil (billion ton) 0.18 0.19 660 41.25
Natural gas (including 110 200 440 27.50
importing LNG) (billion m®)
Electric-motor (billion kw) 0.72 1.00 5160

Among which: power grids 3100 516.25

By 2020, the total demand for accumulative investment in the energy industry will be RMB
1.036 billion Yuans, with a investment of 647.5 billion Yuans each year beginning from 2004.
Taking overseas investment of oil & gas and production of non-fossil energy into account, the

total investment is expected to reach to 18 trillion Yuans.

I Problems in China’s Investment and Financing System for Energy
Development

At present, China’s investment system mainly has the following problems:

1. Problems in Diversified Investment Organizations:

(1) Private economy and foreign investors suffer from being supplanted by state-owned
investors; (2) Some local governments fail to fulfill contract items of energy projects which
are invested by foreign investors. Consequently a group of foreign-funded electrical

companies withdrew from power market of China.
2. Problems in Energy Investment and Financing Management

(1) Lack of executable investment plans and corresponding policies on sustainable energy;
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(2) Management system for energy investment projects needs be reinforced.
3. Problems in Financing Sustainable Energy Construction

(1) Insufficiency of governmental investment; (2) Lack of enterprises’ enthusiasm for

investment; (3) Lack of investment and financing channels.

III. Overseas Experience of Investment and Financing in Sustainable Energy and
Energy Conservation (Omitted)

IV. Objectives and Implementation Procedures of Investment and Financing
System Reform on Sustainable Energy Development

1. Guidelines for Investment System Reform on Sustainable Energy Development

During establishing objectives of investment and financing system reform on sustainable
energy development and relevant reform promoting measures, we should adhere to the
following principles: (1) The reform should embody the overall trend to market economy,
protect the legal rights and interests of various investors, and mobilize the enthusiasm of all
the investors of society. (2) While striving to break the excessive monopoly of state-owned
economy in energy industry, we should also make sure that public economy occupies a
certain proportion in this industry in order to guarantee the state’s direct and indirect control
over this industry. (3)The state should take multiple measures (including market access
permission, investment supervision and macro-control) into full play to make sure that all the
investment and financing activities in this industry are standardized and legal. (4) It should
embody the requirement that our management and operation system of energy industry meet
international conventions, meanwhile reflect the requirement on encouraging active
participation in international competition, especially in occupation and competition for

international energy resources.

2. Objective Mode of Investment and Financing System Reform on Sustainable Energy

Development

The ultimate objective of investment and financing system reform on sustainable energy
development is to actualize this kind of investment and financing system characterized by

“Dominated by market, Supported by government, Restricted by law”.

3. Implementation Procedures for Pushing Forward Investment and Financing System

Reform

Stage 1 (2005-2010): Make a clear distinction between the range of market adjustment and
governmental control, relax the restrictions on the private-capital investment in the energy

industry, and enhance the market level as well as economic and social benefits. The
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government should properly choose and support key investment targets in promoting
sustainable energy development, and mobilize domestic investors’ enthusiasm in energy
investment, especially in sustainable energy construction investment. In addition, gradually
establish and complete various laws and regulations to make sure energy develops
continuously, healthily, stably and rapidly, so as to create basic conditions for a standardized

and legal investment and financing field.

Stage II (2010-2015): Gradually actualize the foundational role of market in sustainable
energy development, and clearly define the enterprise’s capability of self-investment in
profitable energies development and investment activities. Government only supports those
projects with market “disadvantages”, such as energy conservation and new energy source
development, by providing funds and offering favourable policies. Fully promote the
integration of enterprise investment and financing activities in the energy industry with
market economy as well as international management. In addition, keep on improving
relevant laws and regulations to speed up the jural process of investment and financing field

of energy industry.

Stage II1 (2015-2020): All the objectives for energy investment and financing system reform
are basically put in place, and new investment and financing system and operation
mechanism are formed in energy construction which are protected by laws and regulations,
operated by standards, and meet the requirements of socialistic market economic system. The
relevant laws and regulations are completed, providing systematic and legal guarantees for
sustainable energy development. The foundational role of the market in resource allocation is

put into full play.

V. Suggestions to Investment and Financing Policies for Promoting Sustainable
Energy Development

Against investment and financing problems in China’s energy development and taking
overseas experience as reference, the investment & financing policies and measures for

promoting sustainable energy development should be formulated from the following aspects:
1. Improve the Government’s Management on Energy Investment

(1) Further reinforce enterprise’s capability of self-investment. Nail down enterprise’s main
position of investment in energy construction field. Continuously consummate and simplify
the energy construction projects invested by enterprise, especially the approval system for
sustainable energy project. For approval of domestic funded projects, the government should
take some aspects into consideration, mainly in rational developing of natural resources,
protecting ecological environment, optimizing industrial arrangement, protecting public

interests, preventing monopoly, and maintaining economic security. For approval of
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foreign-funded projects, the government should consider the aspects of market access
permission and capital project management. The scope, content, procedure and time
requirement for approval of investment projects should be publicized. The government
should improve the working efficiency, enhance transparency, and be willing to accept

supervisions coming from society.

(2) Encourage private capitals to invest in energy construction. Keep relaxing the restrictions
of private capital and social capital investing in energy construction, and break the excessive
monopoly over energy industry by the state-owned enterprises and stated-owned economy.
Concretely, for traditional energy and new energy development projects developed and
utilized by the state’s monopoly resources which need a whole allocation, the government
should adopt public bidding approaches towards society, and decide the investor, sponsor and
operator of the projects. It should properly reduce the percentage of various types of capitals
investing in energy conservation and new energy source construction projects. Encourage
social capital and private enterprises to cooperate with state-owned enterprises and undertake
investment construction and operation of traditional energy and new energy source projects
by diversified ways, such as joint venture, cooperation, pooling operation and project
financing. The state should provide financing supports by several measures, including
favorable taxation, investment guarantee and issuing enterprise bonds. Besides, should also
support investment activities of private enterprises and social capitals in new source energy
and energy conservation projects by offering investment subsidy and loan interest, even by

inputting a partial of capital.

(3) Expand the utilization of foreign-funded sustainable energy construction. The government
should summarize experience and lessons in previous period of foreign-funded energy
construction and attract more foreign businessmen by giving them national treatment and
following international practices so that they could develop energy conservation and new
energy project construction in various investment methods like franchise operation, buying or
controlling share, BOT and BT. The government should make proactive efforts to acquire the
support and cooperation of international energy organizations, international financial
organizations, overseas multinational corporations and high-tech energy enterprises that have
advanced technologies and management experience, and greatly introduce new technologies
and management experience on new energy development and energy conservation from

abroad.

(4) Strive to enhance the investment supervision and macro-control level of the government
on the sustainable energy industry. The state’s competent investment department should work
out short, middle or long-term development planning on sustainable energy industry and

properly formulate and adjust guidance catalogues for fixed asset investment in the
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sustainable energy industry as well as for foreign-funded investment industry. At the same
time, it needs to strive to improve its investment and financing support and preferential
policies for the sustainable energy industry. It should indirectly adjust and control the
investment behavior of the main investment bodies on sustainable energy and energy
conservation by taking rational economic measures controllable by the state such as taxation,

price, interest rate, security issuance, and finance and currency policy.

(5) Establish effective information oriented system. The state should establish investment and
technical information issuing system on sustainable energy industry as soon as possible.
Firstly, the relevant departments of the state and local government regularly publicize
information on development and application of sustainable energy and energy conservation
technology within their scope of management. Secondly, the government should establish a
training system in which the government or relevant units entrusted by the government
should regularly organize enterprise leader training class to convey information on the
development of sustainable energy and energy conservation. Meanwhile, social bodies and
intermediary organizations are encouraged to provide free information training and
consultation services on sustainable energy and energy conservation for leaders of enterprises,
and the government could offer funds when necessary. It is suggested that the construction of
the state’s sustainable energy investment information system should be started during the
“11™ Five-year Plan” period, and strict and smooth sustainable energy information report

system should be established.

(6) Establish market access mechanism for energy conservation and environmental protection.
The state should set up highest restriction standard for energy consumption of equipments,
transportation tools and buildings in various construction projects. It should also work out
laws to have certain construction materials carefully checked and projects not up to energy

conservation standard will not be allowed to undertake construction and operation.

(7) Rapidly formulate and complete the state’s relevant laws and regulations on sustainable

energy development.

Targeting at China’s current problem of backward and incomplete laws and regulations on
new energy and energy conservation investment, the government should quicken the
legislative work in the investment and financing field and rapidly formulate the coordinated
regulations and policies for The Renewable Energy Law of the People's Republic of China
and Energy Conservation Law of the People’'s Republic of China which have been
promulgated. Those regulations in these two Laws on investment and financing policies are to
be strictly complied with in the later practice. The government should step up the integration
of its investment supervision and macro-control with the market economy and international

practices, quicken the amendment of National Policy for Saving Energy Technology and
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formulate National Policy for Renewable Energy Technology.

2. The Focus of the Government’s Investment Transfers to Sustainable Energy and Energy

Conservation Construction

(1) The government’s investment on energy should transfer from profitable projects towards
new energy development, energy conservation and energy environmental protection projects
that general investors are unwilling to invest upon, and should gradually reduce investment
when the conditions for market competition are formed. It is wise for the government not to
interfere with the regular investing and financing activities in the traditional energy field that

run smoothly under the market mechanism at present.

(2) The government should try to avoid direct investment such as capital input while
providing enough support by introducing more indirect investment measures such as
investment subsidy and loan discount. It is also its duty to participate in the new energy and

energy construction projects as well as operation activities.

(3) The government should put adequate emphasis on the development of new energy and
energy conservation technology, which involves various difficulties including technology
restriction and high cost unbearable by general enterprises .Therefore, it is the government
who plays the major role in the state investment. Meanwhile the investment on industrial
experiment for new energy and energy conservation technology should be increased. It may
adopt incentive policies to attract various investors to participate in the relevant development

and promotion work.

(4) Offering subsidies for remote residents who utilize local new energies is another good
approach. It is extremely uneconomical for residents and enterprises in remote and border
areas to rely on outside energy supply. It would be better for the governments to set up certain
investment subsidy systems as to encourage people to use local materials (solar energy, wind

energy, terrestrial heat and bio-energy) for production and living.

3. Accomplish a better Financing Environment for Sustainable Energy and Energy

Conservation Projects

(1) Policy banks should focus on supporting sustainable energy project construction projects.
Unlike the regular energy projects, sustainable energy and energy conservation projects gains
low inner fiscal benefits but high external benefits such as society benefit and environment
benefit, which is recognized by the Policy-based financial agencies as its orientation. Thus
the China Development Bank gives priority to offer credit support for these public projects
and gradually withdraw from the field already crowded with relatively mature technologies
and sufficient market Thermal Power Station Projects. Agricultural Development Bank

should regard energy construction in the agricultural and pastoral areas as one of the focuses
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of its soft loan.

(2) Provide channels on direct financing of new energy development enterprises. Reduce
bank loans as well as other indirect financing percentage is one of China’s strategic
orientation for developing capital market and investment and financing system reform. The
government should make full use of the approval rights for enterprise construction bonds
issuance and the enterprise’s enter into the stock market so as to support sustainable energy
project construction. And the energy enterprises mainly investing on sustainable energy

projects should be given first priority for issuing their stocks or enterprise bonds.

(3) The state establishes new energy development funds and guarantee funds. To solve the
funds-shortage problem on new energy development project, it is suggested that the state and
local authorities adopt the measure of increasing electricity tariff to accumulate funds
specially used to support new energy construction. For new energy construction projects
urgently acquiring loans from financial agencies, it is acceptable for the state and the local

governments to establish loan funds on new energy project.

(4) Strive for preferential loan support from international financial organizations for new
energy and energy conservation development. Developing energy conservation and new
energy in China — the big energy consuming country with a population of 1.3billion — is of
great significance for worldwide sustainable energy development. The state should actively
set up a smooth financing channel to international financial organizations, making efforts to
gain more preferential loan supports from international financial organizations for China’s

energy conservation and new energy development projects.
4. Strengthen Energy Environmental Protection Investment

(1) The state should give certain fund support for energy environmental protection facilities
of construction projects. In order to encourage and guide the enterprise to construct and
operate corresponding environmental protection facilities/projects, the state should provide
investment subsidy for a certain percentage for energy environmental protection projects. In
order to reduce burden of debt for energy environmental protection projects, the government
should offer certain loan discount for energy environmental protection projects and
strengthen development and technical investment on energy environmental protection

facilities, so as to reduce the enterprise’s burden from investment on such facilities.

(2) Encourage the development of clean energy. Clean energy industries belong to the
capital-intensive industry, with relatively higher development (exploration, production) or
operation cost, especially for natural gas, water and power. More capital is involved in the
prophase exploration and engineering construction while the construction of nuclear power

station requires large amount of investment. To solve the capital shortage and disorderly
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development problem, it is necessary to create sound policy environment and establish

investment and financing mechanism.

(3) Promote a rapidly and continuously developed hydropower project. China is famous for
its highest total amount of water energy resources in the world. Due to the long period for
large-scale hydropower project construction, high lump-sum investment and high risk for the
owner, the state should make reasonable arrangements in valley planning and control and in
various funds absorption (including private capital and foreign investment) through invitation
of bid, so as to avoid the phenomenon of one project vied by many owners or disorder
development. Meanwhile, various conditions to facilitate the multi-channel financing are also
necessary. Small hydropower project extends a short construction period, very efficient and
easy to exert the role of various parties, and could be established through the collection of
local or private funds. The local government should carry out strict examination on small
hydropower construction in the aspects of rational usage of resources and environmental

protection.

(4) Increase fund investment and step up the development of natural gas. Fund is an
important issue that would probably disturb the development of the natural gas industry. The
key to solve this issue lies on the government as well as the production enterprises. The
government should provide supports for exploration and development of natural gas from the
aspect of investment and financing. Direct fund input and loan discount is one approach
while the formulation of corresponding policies to attract funds at home and abroad in the
exploration and development of natural gas is another. It also proves a good way to boost
system reform in the oil and gas industry and allow the private capitals share and even control
the exploration and utilization of natural gas, so as to break the monopoly of the state-owned

economies.

(5) Pay attention to the utilization of flammable gases and reduce relevant accidents and
pollutions. The development and utilization of flammable gases such as coal bed gas, coke
oven and blast furnace gas is a new topic in China, the primary stage of which requires
quantities of investment on technical researches, exploration and development as well as
commercialized operation experiments. Also, the state’s support for the industry’s formation
and development is of high importance. Therefore, the state should bring this task into the
energy development planning and provide financial and policy supports. It would be a good
way for the government to support several experimental zones for commercial development
at first and more after getting familiar with this field. It shall also formulate access standard
and preferential policies in the aspects of investment and financing subsidies, taxation, and
power grid, so as to attract various investors to join in the investment and development of

inflammable gases. Through promotion of cyclic economy and environmental protection
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policies, it requires newly built enterprises to establish coordinated production lines, collect
and utilize inflammable gas electricity emission from the process line to generate electricity,
manufacture coal-related chemical products or provide energy for residents’ daily use. The
government may provide fund subsidy for enterprises with limited funds or make
contribution to the facility construction projects targeted at citizens and encourage more
investors to put capital into the establishment of downstream enterprises and have them

combined with the major enterprises or become customer enterprise.
(6) Actively develop nuclear power.

Nuclear power is the ideal energy which is perfect to solve the energy shortage and
increasingly serious pollution problems. Nuclear power is characterized by high technical
security standards, sensitive choice of location and comparatively complex associated
facilities. It requires huge amount of construction investment, long time limit for the project,
and long investment payoff. In order to rapidly develop nuclear power, the state should show
more concern on investment and financing: firstly, establish technical and access standards
suitable for China’s development as soon as possible; secondly, increase capital investment in
design, development and industrial experiment of nuclear electronic equipments; thirdly,
allow the enterprises to attract Chinese and overseas capital investment in nuclear electricity
construction by issuing enterprise bonds and stocks; and fourthly, provide certain preferential
policies for the loans of nuclear power construction and taxation, power grid and asset

depreciation after the operation, so as to increase the profit from nuclear power station.

(7) Attach importance to urban thermoelectric construction. Combined heat & power project
could make full use of energy, improve the quality of people’s life, and effectively reduce the
atmosphere pollution, suitable for urban construction. China should take overseas experience
on developing thermoelectric project as reference, formulate urban heat supply planning
characterized by combined heat & power and adopt preferential policies for enterprise
investment project on developing combined heat & power from the aspects of financing,
depreciation, taxation, price and power grid. It should also provide investment subsidy and
loan discount for the projects on transforming regional heat supply into combined heat &

power and invest on establishment of thermodynamic pipeline.
5. Control Energy Conservation in Key Industries

(1) Industrial energy conservation. The energy consumed in the industry accounts for about
70% of China’s total energy consumption, a large amount of which is consumed in the
seriously polluted industries of steel, non-ferrous metal, construction material, coal, electrical
power, oil and chemistry. To carry out industrial energy conservation, these industries should
be put on the top agenda and investment access process should be controlled, and gradually

expanding to other industries. Firstly, it should formulate the design standard for industrial
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equipments, and require enterprises that provide production equipments to stop producing
high energy consumption and serious polluted equipments.And for those requiring relatively
large sum of investment on change of production which is unbearable by the enterprise, the
state should provide fund support. Secondly, the design of new production line must adopt
advanced domestic energy conservation equipments and environmental protection facilities,
and those not up to the design standard regulated by the state are not allowed to undertake the
construction. Thirdly, it should step up the technical reform of current enterprises to save
energy and prevent pollution, and those enterprises characterized by high energy consumption
and pollution should be reformed within the time limit, and those delaying the reform will be
ordered to stop operation, while for others lack of technical reform capacities, the state should
provide certain help in the aspects of assets and technology. Fourthly, it should restrict the
scale of construction, and prohibit the construction of small steel, cement or chemical

fertilizer enterprises the energy consumption of which is higher than the average.

(2) Building energy efficiency. China has set up a standard on building energy efficiency,
but the effect of execution is far from satisfactory. To change such a situation, firstly, the
governmental department should attach importance to building energy efficiency from action
instead of the surface or oral expression; secondly, it should establish and carry out effective
stimulation and punishment mechanism to allow the developers realize the influence of
carrying out energy conservation on their own interests; thirdly, department supervision must
be in place, and the governmental department should supervise the whole process from
investment to construction implementation, and earnestly abide by reward and punishment
regulations; and fourthly, the government should emphasize the development and promotion

of technology, material and relevant equipments on energy conservation.

(3)Traffic energy conservation. Traffic energy conservation should focus on the automobile.
On development of the automobile, the state should provide sufficient investment to support
the research and development of automobiles driven by power energy and hydrogen energy
so as to adapt to the trend of transforming towards automobile energy power system after
2010. On the fuel of automobile, it should encourage the production of gasoline substitutes
like ethanol, methanol and dimethyl ether and promote the usage of such substitutes. It should
vigorously develop public transports like light rail and trolley bus to reduce the using rata of
automobile during the trip within cities while it should not restrict the enthusiasm on the

construction of urban light rail and subway.
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Energy Pricing: Policy Establishment and

Enforcement Reform

[Executive Summary]

Institute of Economic Research, National Development and Reform Commission

This paper analyzes China’s current energy pricing framework and recommends

energy-pricing and enforcement reform measures.

1. Major Problems in China’s Energy Pricing

“Coal, power, oil, and gas” are recognized as China’s basic energy sources. Therefore, we

begin by analyzing current coal, oil, natural gas, and power pricing in China.
1.1 Major Problems in Coal Pricing

Except for the price of coal used in power generation, which is guaranteed by “key

2

contracts,” most coal prices are decided by market supply and demand. In the past two
years, despite quickly rising coal prices, the coal market is nearly universally regarded as
running smoothly. Currently, the major problems in the coal market are the “dual system”
of power and coal pricing, as well as the “use of substandard products as standard ones,”

disguised inflation, and the unstable coal supply for “key contracts.”
1.2 Major Problems in Qil Pricing

The major current problem in oil pricing is that, although the price of crude oil is basically
market determined, gasoline and diesel fuel prices are still controlled by the government.
To its merit, the current gasoline and diesel fuel price formation mechanism helps effectively
utilize resources at home and abroad, guarantees the domestic market supply, and promotes

the reform and enhances the management ability of state-owned oil enterprises.

But in such a competitive industry with such a close relationship to the international market,
it would be quite normal to see a gap between actual and target price if China keeps

maintaining or even strengthening the “major channel” status of its two big state-owned oil
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companies, SINOPEC and China Oil. At present, the main problems in oil pricing are as
follows:

(1) The price is inconsonant with domestic market supply;

(2) The price adjustment boundary condition is based on cost recovery, so it cannot rapidly
adjust to changing market conditions;

(3) The price and tax (charge) relationship is irrational.

1.3 Major Problems in Natural Gas Pricing

There are three major problems in natural gas pricing:

(1) Pricing control methods lack flexibility and cannot quickly respond to energy supply
and demand changes;

(2) User classification is often incorrect, creating a serious “cross-subsidization” problem;

(3) There is a lack of unified distribution of price control standards.

1.4 Major Problems in Electricity Tariffs

There is increasing support for new and renewable energies, and China’s current electricity
tariff policy encourages investments into the renewable power generation industry. This is
a very effective way to promote energy conservation. However, current general power
supply still cannot meet current demand, and short-term energy supply adjustment measures
both are insufficient and fail to target energy conservation as a solution. Also, there is still

no systematic framework for supporting new and renewable energy development.
2. Recommended National Energy-Pricing Policy and System Reform Principles

The Chinese government has never made a clear declaration of its energy pricing policy.
We suggest that an ideal pricing policy would be one with the following three parts, which we
look at in more detail below: (1) balancing energy sustainability and state competitiveness, (2)
setting energy prices that reflect true costs, and (3) combining a competition mechanism with

a supervisory system and “external” control.
2.1 Balancing Energy Sustainability and State Competitiveness

China’s improved social and economic status has led to booming energy consumption;
domestic resources are insufficient to sustain anticipated economic growth. Energy
conservation and the development of new and renewable energies are essential for China’s

sustainable energy development.

However, a high “energy-consuming economy” is not necessarily an economy with high
“energy waste.” China has a relatively high energy-consuming economic structure, mainly
due to many industries’ poor labor quality and low scientific and technological levels.

Foreign capital investment and China’s export products are concentrated in manufacturing
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industries characterized by high energy consumption per unit GDP. The high energy
consuming economic structure in China is a natural result of current international labor
division.

In addition, China is still considered a developing country, with coal as the major energy
resource. Thus, China’s energy supply structure cannot be directly compared to those of
developed countries; in taking environmental protection measures, we must consider not only
environmental benefit but also the capacity of China’s economy and energy structure to bear

energy supply costs and energy structure change.

We must first and foremost promote energy conservation and support the development of new
and renewable energies, giving China a more sustainable energy future. At the same time,
though, we must maintain China’s economic competitiveness, and accept that China’s
economic structure is characterized by high energy consumption and coal use. We must
take care to not blindly pursue decreases in energy consumption per unit GDP and larger

scale development of renewable energy.
2.2 Setting Energy Prices that Capture True Costs

China’s energy price policy should promote energy conservation and support renewable
energy development while ensuring China’s sustained economic competitiveness. The way

to do so is to set a rational energy price—that is, a price that reflects true costs.

China’s current energy price does not reflect the full costs incurred by society. Current
energy pricing fails to internalize external costs: it leaves out some of the value of consumed
natural resources and the cost of environmental damage. Only when energy price reflects
both internal and external (such as environmental and resource) costs will energy

consumption shift to a rational level that can actually be borne by society.

2.3 Introducing Competitive Mechanisms, Creating an Energy Price Supervision
System, and Strengthening “External”” Control of the Energy Industry

2.3.1 Increasing competitive mechanisms

First, competition in the energy industry and the market determination of energy prices
should be allowed to increase. Competition is the most effective method to strengthen
enterprises’ external constraint and increase consumers’ choices, thus economizing resources.
Traditional competitive industries in China have basically shaken off state planning, and their

prices are market-determined.

The coal and oil industries are traditionally competitive industries, and the government

should remove market obstacles and introduce competitive mechanisms. The natural gas
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and power industries are traditionally categorized as natural monopoly industries. However,
recently both theoretical research and practice in China and abroad have shown that while the
natural gas industry still has many features of a natural monopoly, the power industry can be

a competitive business.

As long as relevant conditions are met, it is possible to establish a competitive market
structure and price formation mechanism determined by supply and demand in the power
industry. To further introduce competitive mechanisms into China’s energy field, a
competitive market structure needs to be established, an overall system reform plan needs to

be created, and visionary leaders must take charge of the reforms.
2.3.2 Creating a market-based energy price supervision system

In the past, there was virtually no economic supervisory system in China; direct control and
orders from superiors to inferiors in the planned economy are completely unrelated to
supervision in the market economy. In a monopoly such as China’s current energy industry,
the more diverse the economic interests involved and decisions that need to be made are, the
more necessary such a modern supervisory system becomes to balance the economic interests

of buyers and sellers based on objective procedures and rules.

In China’s power industry, “the factory and the network” have been basically separated;
technical connections within the electric-power system remain unchanged but there have
been great changes in economic relationships. In this setting, it is impossible to improve the
industry’s efficiency and maintain the security and reliability of the electric-power system
unless a modern supervision system is established. In building a modern energy price
supervision system, we must establish energy price supervisory agencies, improve regulation

systems, and form a system of checks and balances among involved parties.
2.3.3 Strengthening “external” control of the energy industry

“External” control in the energy industry refers to the influence of resources and the
environment. To strengthen such external control, energy price policy must internalize both

“external costs” and “external benefits.”

Internalize external costs. The basic approach for internalizing external resource costs is to
have resource prices enter the market. The right to utilize state-owned resources must be
granted through standardized bidding invitations, and a scientific resource tax and charge
system must be established. Resource tax collection standards should accord with product
prices, and resource taxation levels should be based not on output, but on the amount of

occupied resources.

The basic method of internalizing environmental costs is to establish an environmental tax

and charge system, in which emission charges are higher than the cost of adopting
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environmentally-friendly processes. If the resource and environmental expenditures of
energy industries still under government price supervision increase, the price of energy they

generate must be raised correspondingly to internalize environmental costs.

Internalize external benefits. The development and utilization of renewable energies, like
wind, biomass, tidal, and solar energy, could reduce the exploration for and consumption of
fossil fuels, not only saving non-renewable energies but also protecting the environment.
Such positive “external benefits” should be promoted. The methods for internalizing such
external benefits are as follows:

(1) Provide government quota subsidies in order to address the cost difference between
renewable and general energies. Subsidy levels should be based on energy unit but adjusted
to the different market conditions in different areas.

(2) Require energy distribution enterprises to purchase some renewable energy at its real

cost.

Method (1) is better used for industries operating in competitive markets, while method (2) is
more suitable for industries that are monopolies. Regardless of which method is adopted,
due to China’s large size and unbalanced economic and social development, the cost of final
energy should be increased by a small “additional” amount in order to distribute the cost

difference between renewable and general energies.

3. Pricing Policies and System Reform of Major Energy Industries
3.1 Recommendations for Coal Pricing Policy

The government should not suppress the rising price of coal used for power generation, an
action that would be unfavorable for energy conservation. However, it is difficult to prevent
the government from doing so in the current economic environment. It is commonly
regarded that the price of coal used for power generation should not enter the market before

electricity tariffs enter the market.

This is wrong. Introducing electricity tariffs to the market is not necessary for the
introduction of coal and power to the market. Before the 1990s, almost no countries in the
world had electricity tariffs, but in most countries with developed market economies the price

of power fuels (including coal) were market-controlled.

China has established the Coal-Electricity Price Linkage Mechanism, a way to allow the
price of coal used in electricity generation to rise, passing rising coal costs onto electricity
end users. However, this mechanism is far from perfect. While the mechanism stipulates
that 70 percent of coal price increases will be transferred to end users, power enterprises must

“absorb” the remaining 30 percent of fuel cost rises. Because of this and the fact that the
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electricity tariff is still capped, the mechanism makes it possible for electricity tariffs to
control coal price market. Also, the time lag for such linkage (six months) is too long,

which could also lead to the suppression of coal prices.

China should also consider the use of bid invitations and allocations of rail transport capacity
for power-generating coal “key contracts.” Apart from the incomplete Coal-Electricity
Price Linkage Mechanism, the most serious obstacle to the marketization of
power-generating coal is the lack of rail transport capacity for transporting power-generating
coal. This lack of rail capacity makes it impossible for both parties exchanging “key
contract” power-producing coal to freely choose their trade partner, a situation similar to

power transmission network blockages in a competitive power market.

We recommend imitating power transmission rights auctions and the “power transmission
trade” in the power market. This will invite public bidding on the allocation of railway
transport capacity for power-producing coal “key contracts,” establishing a railway

transmission capacity trade system.

Finally, coal resource costs should be standardized and introduced into the market.

3.2 Recommendations for Oil Pricing Policy

We have the following oil pricing policy recommendations:
Create an indirect linkage between refined oil product prices and the international market in

place of the current direct linkage.

Change the price adjustment boundary. The current price adjustment boundary is 8 percent
of the weighted average of the monthly international market price change. We suggest this
price adjustment boundary is changed to being either a certain degree of change in average
price or a certain level of rise or fall in daily price over ten consecutive trading days in the
international market. The purpose of this change is to strengthen the guiding function of
price adjustment and increase the risk of speculation, so as to reduce the possibility of the

market becoming unbalanced due to speculation.

Change the price control form of refined oil products from medium level to price ceiling.

(1) Expand the executive range of wholesale price, and open the factory price of aviation
coal oil. China Aviation Oil (CAO) has acquired right to import aviation coal oil and is
ready to freely choose its suppliers; government controls on domestic purchasing price have
become unnecessary.

(2) Loose the market accession of wholesale and retail of refined oil products, and introduce
competitive mechanisms.

(3) Add specific fuel taxes. Taxes and charges for road utilization, environmental
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protection, and the funding of energy conservation and renewable energy development should
be levied on fuel as soon as possible. Apart from value-added taxes (VAT), all taxes and
charges should be collected according to the amount of product purchased so as to guarantee
the stability and reliability of relevant public funds and reduce unnecessary price change.

(4) Improve the oil market system, establishing a complete domestic oil market system
including a cash wholesale market and futures market. This is necessary due to the
impending opening of the oil market to foreign funds and the wholesale market to private

capital.

3.3 Recommendations for Natural Gas Pricing Policy and Supervision Reform

We recommend the following changes in natural gas pricing and supervisory system:

(1) Establish a natural gas price adjustment mechanism connected to substitute energy.

(2) Setareasonable gas price structure that reflects actual costs and gas supply.

(3) Standardize natural gas distribution price supervision methods. Price supervision
agencies should develop more specific natural gas distribution cost regulations on the basis of
international best practice and the Enterprise Accountant Rules promulgated by the Ministry
of Finance. The standard name for the so-called “opening fee” should be “connect fee.” If
the user incurs special expense when connecting to the public network, the fee should be that
actual amount; otherwise, the fee should be based on the unified standard. The expenses for

the public network should be amortized over the entire operation period on a per year basis.

The natural gas distribution price structure should be based on the impact respective users
have on the total cost of the gas supply distribution system. Different users have different
influences on the distribution system because they have different volumetric loading rates,
pipeline network capacities, gas using periods, etc. Each user’s price should reflect that

user’s actual natural gas distribution system usage.
3.4 Recommendations for Electricity Tariff Policy and Supervision Reform

Adjust electricity tariff levels to reflect true electricity cost. Electricity tariff levels should
not be kept steady but rather adjusted to reflect true changes in electricity cost. Making this
change will be difficult and require amending the Coal-Electricity Price Linkage Mechanism.
We recommend an amendment to this Mechanism that we call Keeping Road and Bridge
Separate with Disparate Functionality.

The “road” refers to the normal requirement for regulated enterprises to “constantly raise
efficiency.” In foreign countries, this is typically done through adding an efficiency
coefficient to the tariff adjustment formula: for example, X in Britain’s price adjustment

formula RPI-X is an efficiency factor. The Chinese government has adopted an electricity
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pricing formula but it has no electricity tariff adjustment formula and specific rules still need
development. To implement an electricity tariff adjustment, a tariff adjustment formula is
needed as soon as possible. In our proposed tariff adjustment formula, we add an
“efficiency increase coefficient” or “cost decrease coefficient.” The general cost increase

that enterprises must absorb through this “road” must still be addressed.

The “bridge” is a solution to special (ad hoc) cost increases. Cost increases after deducting
“the rate of efficiency increase” or “the rate of cost reduction” in the tariff adjustment
formula (mainly significant fuel price hikes for thermal power generators) are considered
such a special cost increase. These cost increases are the price society must pay to maintain
existing energy consumption levels. Such cost increases should be completely passed on to
consumers through electricity tariffs. This will have the side-benefit of raising consumer

consciousness of energy scarcity.

Establish an electricity tariff structure that reflects power supply costs. The rationality of an
electricity tariff structure directly affects the sustainability of electricity consumption, degree
of energy conservation, and resource allocation efficiency. Thus, an electricity tariff policy

for sustainable development must reflect true power supply costs.

Internalize external costs. Emission charges should be set higher than the cost of meeting
government-stipulated environmental requirements for the power generation sector. China
encompasses a huge territory with regional differences in weather, population density,
cultural relic distribution, etc. Among these differences is a difference in the hazard of SO,

emission; these different hazard levels, in turn, dictate different SO, emission control targets.

Along with significantly raising emission charges, policies should give enterprises channels
to recover the installation and operation costs of desulfurization units, so as to encourage
additional environmental-protection investment. In order for the power grid tariff to cover
the cost of desulfurization, we recommend setting a separate rate for old generators because
of the higher cost of refurbishing old units and building in measures to allow for appropriate

elasticity in implementation.

Gradually introduce competitive mechanisms. Market mechanisms are the most effective
means for saving resources in any competitive area. Based on international experience in
electric power market operation, competitive pressure from both unilateral and bilateral trade
compels power generation enterprises to employ all available means to minimize fuel
consumption and conserve energy. If bilateral trade is adopted, a demand factor can be

incorporated into the tariff calculation mechanism to further promote energy conservation.

Moreover, the Chinese power industry has basically separated power plants from grids. The

absence of a competitive mechanism will increase transaction costs and hinder optimal
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resource allocation. Therefore, the electrical power industry should introduce competitive

mechanisms as soon as possible.

In the near future, in addition to completing pilots in electrical-power markets in East and
Northeast China, we suggest undertaking the following: (1) speed up the “large account user
direct purchase” pilot program; and (2) start to design an electric power market model that

fits China’s domestic situation.

Regulate and consolidate tariff-generated government funds. Currently, public funds are
required to promote energy conservation—i.e., supply-side management—and renewable
energy development. The use of tariff surcharges to raise such funds is fair and efficient.
There are many successful international examples—as well as the successful domestic
“Electric Power Construction Fund,” “Three Gorges Fund,” and “Reservoir Area Immigration
Support Fund”—of such public fund use. Government funds generated from the electricity

tariff should be regulated and consolidated to support sustainable energy development.

Establish a non-uniform renewable energy electricity tariff policy to reflect regional
development levels. Renewable energy power generation should be supported and controlled
by the government in order to ensure efficient utilization of public funds. However, as noted
earlier, China is a vast country with great regional differences in resource endowment and
demand. Regional resource endowments and level of development do not necessarily
correspond; renewable energy electricity tariff levels should vary accordingly. The target
price (base price) of renewable energy power should be determined province-to-province. A
uniform nationwide allowance could then be added to this provincial target price based on the

average price of general energy in the province.
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Environmental Levy Policies that Promote Energy
Conservation and Renewable Energy Development in

China

[Executive Summary]

Energy Environment Economy Institute, Tsinghua University

1. Environmental tax policy design

Environmental taxes are collected from entities/firms which are proven to cause
environmental damage. The principle that “polluters pay” was first raised by the
Environmental Committee of the Organization for Economic Cooperation and Development
(OECD) in the early 1970s. Since then, an increasing number of countries have implemented
an emissions-charges system to control pollution and to prevent environmental damage.
Based on the “polluters pay” principle, the objective of this system is to charge entities/firms
causing environmental damage a fee, the revenues of which are then collected in an
environmental fund. Such a system promotes social justice and reduces the financial burden

of environmental protection undertaken by the government and society.

Since the 1990s, “green taxation” reform has been the trend in environmental tax policy
design in many developed countries. This type of reform promotes environmental protection
and sustainable development through market mechanisms, i.e. by using economic measures
such as price mechanisms and environmental taxes and charges. These environmental taxes
and charges not only aim to generate funds for environmental preservation and restoration on
the principle that “polluters pay,” but also aim to promote resource conservation and changes
in production and consumption patterns that will steer economies down a path of more
sustainable development. At present, three approaches to environmental damage and
pollution control have been implemented in developed countries: (1) command-and-control
or direct regulation, such as enacting pollutant emission standards or environment quality
guidelines that are enforced by legislation; (2) market-based economic instruments, such as

taxes and charges on pollution, an energy tax or tradable permits; and, (3) voluntary
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agreements, such as voluntary energy-saving agreements between companies and
governments, voluntary purchase of energy-saving products and of electricity produced with

clean energy, and so on.

2. Suggestions for the reform of environmental levy policies promoting energy
conservation and renewable energy development in China

1) Mobilize environmental levy revenue to support the development and deployment of
renewable and energy conservation technologies.

China has had pollution emission charges since 1978. Before 2003, China already assessed
charges if wastewater, exhaust gas, waste residue, noise, or radioactivity exceeded certain
standards. Revenue from these charges was then used mainly for pollution control or
onerous loans. In 2003, this system was changed to charges being assessed for all pollutant
discharges, whether they exceeded previous standards or not. According to the new
regulation, revenue from these charges then enter the newly-established Environmental
Protection Fund. This fund is used for (1) preventing and mitigating significant point and
regional pollution; (2) supporting research, development, demonstration, and deployment of

new pollution treatment technologies; and (3) subsidizing pollution control projects.

China’s current environmental levy policy could play an instrumental role in encouraging
enterprises to reduce pollution and protect the environment, introducing the principle of
“polluters pay,” internalizing externalities, and promoting environmentally-sound technology
development and innovation. However, it is still largely “terminal control” oriented. In the
short term, policy reform should be focused on improving the allocation of the Environmental
Protection Fund. The Environmental Protection Fund should not only be used in pollution
treatment and emission mitigation (such as installing desulphurization sets in thermal power
plants); it should also be used to support the development and deployment of renewable and
energy efficient technologies that reduce or avoid pollutant emissions upstream. This is better

than the old environmental protection approach, “treatment after pollution.”

2) Raise pollution charges gradually so the levy reflects the social cost of emissions and
improves the market competitiveness of renewable and energy efficient technologies.

China’s present emission charges are too low to compensate for pollution’s large social and
economic costs. For example, for a 600MW coal-fired power plant’s emissions, the present
charge standard is equivalent to 0.0096 RMB/kWh, but the external cost of emissions is equal
to 0.0938 RMB/kWh for the coal-fired power plant. The levy is only 10.2% of this cost.

Under present emission charge levels, the feed-in tariff for a 600MW coal-fired power plant
is 0.35476 RMB/kWh while that for a 4MW industry effluent based biogas power plant and
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for a 20MW wind farm are 0.40030 RMB/kWh and 0.68393 RMB/kWh. Present pollution
charge levels do little to improve the market competitiveness of renewable electricity
production. If the levy is increased to reflect the full external cost, the feed-in tariff for the
coal-fired power plant will be 0.43896 RMB/kWh, which is higher than that for the biogas

power plant, making the biogas power plant become competitive.

The present emission charge level is even lower than emission mitigation costs. Taking SO,
emission for example, the present charge standard is 630 RMB/t, equal to 0.0044RMB/kWh
for a coal-fired power plant. A case study in Shandong province showed that the cost of the
construction of a desulphurization unit in a new coal-fired power plant is about
0.0145RMB/kWh; the cost is even higher, about 0.0172-0.0225 RMB/kWh, in already
existing plants. The levy is less than one third of this cost and not sufficient enough to
stimulate enterprises to adopt such mitigation measures. As a result, the present pollution
charge levels should be raised to equal the emission mitigation cost in the short and
mid-terms, and eventually to the full social cost of emissions for the long run in order to
promote energy saving and the adoption of environmentally-sound technologies like

renewable energy.

3) Formulate a complete environmental tax and charge policy framework by integrating
different economic-based environmental policy instruments.

China’s environmental levy policy reforms should aim at developing an integrated
environmental tax and charge system that encourages changes in production and consumption
patterns, and promotes the development and deployment of environmentally-sound

technologies, protecting the environment and sustaining economic growth.

In addition to the current emission charges policy, fossil fuel excise taxes should be
introduced in the short and mid-terms, starting with a fuel consumption tax equal to 60
percent of respective fuels’ price. For the long run, CO2 tax or ecological taxes should be

considered.

The government should also consider setting up a general Public Benefit Fund integrating
environmental protection, energy conservation, and renewable energy development incentives.
Together with the Environment Protection Fund and the Renewable Energy Fund, which will
be established under the Renewable Energy Law, electricity surcharges should recover the
environmental costs incurred through fossil fuel consumption in electricity generation, and
create incentives for pollution reduction, energy conservation, and renewable energy
development. Electricity surcharges are usually set at 1-3 percent of the price of electricity;
an electricity surcharge of 0.002-0.005 RMB/kWh is appropriate here in China. Total

electricity consumption in 2004 was about 1,903 billion kWh; had an electricity surcharge
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been assessed during 2004, 3.5-8.5 billion RMB would have been generated for the Public
Benefit Fund.

4) Integrate environmental tax and charge policies with voluntary agreements.

To reduce pollution and resource shortage, market-based and direct regulatory policy tools
are not enough. Wide social participation, as well as life-style and consumption pattern
changes, is also very important. Voluntary agreements can encourage such participation.
Voluntary agreements are agreements between the government or other agencies and
industries or specific enterprises in which the enterprise or industry promises to increase
energy-efficiency or reduce SO2, CO, and other emissions. Volunteer agreements generally
last 5 to 10 years, during which enterprises can use a variety of means to reach pollutant
emission and energy saving targets and often receive tax breaks and other economic benefits

such as public fund subsidy.

China must disseminate energy-savings and renewable-energy information to raise social
awareness and attract more people and enterprises to participate in energy-saving and
renewable-energy programs. Abroad, public participation has contributed to renewable
energy development. Information dissemination, education, training, and science and
technology popularization can increase social awareness of energy-saving and
renewable-energy development. This can increase the voluntary purchase of energy-saving
products and electricity from renewable resources, stimulating investments in energy saving
and renewable energy by manufacturing and service companies. An educated public can
also serve as a watchdog of the government and private enterprise, further stimulating energy

conservation and renewable energy development.
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Accelerating the Reform of China’s Energy
Management System and Establishing a Modern

Regulatory System
[Executive Summary]

Department of Industry and Economic Research,

Development and Research Center of the State Council

The sustainable development of energy in China can be achieved through reforms in the
government energy management system, as well as through the establishment of a modern
regulatory system. China needs to not only draw on the successful experiences of foreign
countries but also apply them in the actual current conditions in China. Establishing a
modern management mechanism and system is also within our goal, which aims to improve
the efficiency and regulation of governmental energy management and achieve sustainable

energy development through continuous innovation.

I. Major Problems in China’s Energy Administrative Mechanism and
Regulatory System

In general, the existing energy management mechanism and energy regulatory system in
China fails to meet the requirements of sustainable energy development. There are six

reasons for this:

1. Lack of coordination capability. The “3 discrepancies” problem, i.e. discrepancy between
objectives and pace, discrepancy between national interest and local interest, and discrepancy
between short-term benefits and long-term benefits are common throughout all levels of
governments and functional departments responsible for finance, taxation, investment,

pricing, economy, urban construction, communications, state assets management, etc.

2. The implementation of policies is unsatisfactory. The government management system is

putting more emphasis on the examination and approval of policies, rather than their
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regulation and management.

3. Inadequate social regulation. Existing government energy management focuses more on
the economic side, such as investment, pricing, production scale, etc., than on the regulation
of external issues such as environment, security, quality, and resource conservation. This
imbalance has resulted in more emphasis on production than on consumption, and more

emphasis on supply than on conservation.

4. Discrepancies between central and local government policies. Energy is playing an
important role in economic growth, finance, employment , and distribution of income, as well
as the social stability of the country and regions within it. The long-term objectives of the
central government conflict with the short-term objectives of local governments. This
conflict in objects creates disagreements between the central government and locals
governments regarding the target, actions to be taken by, and intensity of energy management.
A typical example is the difference in opinions regarding the regulation of economical

automobiles.

5. Regulation is inadequate . By looking at foreign countries, one can see that the
centralization of the regulatory power facilitates the enforcement of regulatory policies.
However, the power to regulate the energy sector in China is decentralized. Regulatory
organizations lack clear functions. In some cases, even regulatory power is lacking. For
example, the National Electricity Regulatory Commission lacks essential regulatory powers

regarding pricing, accession of administration, etc.

6. Severe understaffing of energy management agencies. The population of China is 1.3
billion and there are 12 million workers in energy sector (over 5 million in the coal industry
alone). However, only a few dozen people are now work in the energy management
department in the Chinese central government, in comparison to 150,000 federal employees

engaged in energy management full-time in the U.S. Department of Energy.

The figure below lists the key components and foci of the existing energy management and
regulation system in China. Three time periods are included: prior to, in the midst of, and

after projects.

Economic Energy Environmental Security

Returns Conservation Protection

Before . O .
In the Midst O O O
After O O . .

Note: @ high, @ moderate, O below average, O low

O
O
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I1. Objectives & Focus of Reform

To fundamentally solve the previously stated 6 problems China needs reform its energy

management system and leave it to market forces.
General Objectives of Reform:
The main objectives for reforming the energy management system are as follows:

1. Establish a modern regulatory system by absorbing successful international methods in
building up a modern regulatory system. This system should be independently operated,
administration and regulation should be separated, and adequate authority should be ensured.

Checks and balances of power should be effective.

2. Ensure independence of the regulatory body. Whether the regulatory authority is under
direct government administration or not, keeping the regulatory authority independent is the

foundation of building the modern regulatory system.

3. Separate the administrative body from the regulatory body. Administration should be
separated form regulation; the formulation of a policy should be separated from its
implementation. This is essential to ensure the independence of the regulatory body and

consistency of regulatory policies.

4. Improve regulatory function. In conjunction with loosening economic regulations (e.g.
regulations on investment, pricing, market access, etc.), we should strengthen social
regulations, especially regulations on monopolized sectors. The focus of the regulation should

be shifted accordingly to changing needs.

5. Strengthen regulations through the law. We should improve the connection between law
and regulation in the energy field. Strengthen regulatory law, carry out regulations

effectively, and establish an effective checks-and-balances system.

Under the guidance of these general objectives, China’s reform of its energy administration
mechanism and regulatory system can be carried out step by step. The different
requirements of short-term, mid-term, and long-term targets will work as reference to specify

the reform focus and steps to be taken.

Short-Term Target (1-2 years): The focus in this period shall be improving regulatory
function, shifting management focus, strengthening coordination capability of energy
management departments, and improving the regulatory function of the regulatory body (e.g.
regulatory function of State Electricity Commission on the electricity pricing). The focus of
the regulation is shifted from the energy production and supply to demand, and economic

regulation is shifted to social regulation.
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Mid-Term Target (2-5 years): The focus in this period will be restructuring the government
bodies by clarifying the responsibilities of central and local governments. The energy
administrative bodies shall be reformed with a focus on strengthening the administrative
ability of the government. The targets of the central and local governments regarding

organization and system security will be integrated.

Long-Term Target (5-10 years): The new management system and long-term mechanism for
sustainable development will be developed according to current laws. While carrying out
energy management regulations, the focus will be on saving energy, improving energy

efficiency, ensuring energy safety, and developing renewable resources.

I11. Initial Concepts in China’s New Energy Administrative System

First of all, the "separation of administration from regulation" shall be adopted to restructure
the energy administrative bodies when establishing the new energy administration system in
China. The "separation of administration from regulation" will be realized by establishing a
"two-tier structure" in energy management: comprehensive energy management bodies (e.g.
Ministry of Energy) will be separated from specialized energy regulatory agencies. The
division of labor will be clear since the power and responsibility shall be well defined. The
comprehensive energy management bodies will mainly be responsible for the formulation of
national energy strategies, proposals and policies, and coordination between energy
departments; the specialized energy regulatory agencies will be responsible for market
regulation, so as to ensure the healthy development of and orderly competition in the energy

industry.

Tables 1 and 2 below show the functions of the energy administration and regulation at the
government level. These functions are distributed according to the specific trades, their

functions, and their aim to meet long-term objectives.

Based on China’s geographic economic zones (e.g. Northeast China, North China, Southwest
China), it is feasible to establish some regional energy administrative and specialized
regulatory departments (e.g. East China Energy Bureau and East China Regulatory Agency).
These departments shall work as representative agencies of the central comprehensive energy
administrations and specialized regulatory departments. The provinces, autonomous regions,
and municipalities could also establish their own comprehensive energy administrations and
specialized regulatory departments, working as representatives of the corresponding
departments in their economic zones. This practice will enhance integrity and congruity in
energy administration, effectively carrying out specialized regulation and enforcing the

national policies.
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Table 1.

Energy Administrative and Regulatory Departments and Agencies by Industry

. Electric Renewable
Coal Gasoline Natural Gas Nuclear Energy
Power Resources
Formulating
Energy Ministry of Energy (MOE), National Development and Reform Commission (NDRC)
Policies
MOE,
NDRC, Energy
Ministry of MOE, Regulatory
Investment o ERC MOE MOE
Land NDRC Commission
Resource (ERC)
(MLR)
. . Nuclear Power Electric Power
MOE, Price Analysis and
o ] ] ] and Energy and Energy
Pricing Evaluation without Direct ERC ERC
Regulatory Regulatory
Control o o
Commission Commission
Finance & o . o . .
. Ministry of Finance (MOF), State Administration of Taxation (SAT)
Taxation
Technology NDRC, Ministry of Technology (MOT)
Information
Collection & MOE, ERC (Electric Power and Natural Gas Information Analysis)
Analysis
Table 2.  Energy Administrative and Regulatory Departments and Agencies by Function
Supply Demand Side
Side Industry Construction Communications
Energy Ministry of Ministry of Communications (Future
MOE MOE
Efficiency Construction (MOC) Transportation Department)
Environmental
State Environmental Protection Administration (SEPA)
Protection
Mainly production safety on supply side, including gasoline (MOE), natural gas and electric
Security power (ERC), nuclear energy (Nuclear Safety Center) and coal (State Administration of Work
Safety)
Mainly on supply side, including electric power and natural gas (ERC), without special
Quality

requirements for the others.

The following are the features of the new energy administration system:

1. Shifting the administrative functions. The focus of the administration will be shifted from

supply side to demand side. Conventional supply-side management focuses on exploitation,
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processing, and production of energy resources, while demand-side management focuses on

energy resource development, conservation, efficiency, technology, etc.

During the examination and approval periods, the focus of management will be on market
access management and accession of standards in terms of the environment, efficiency, etc.

More emphasis will be placed on the direction, openness, and transparency of policies.

In the midst of projects, managerial focus will be mainly on regulation, administration, and
examination. In addition, the energy efficiency auditing system, organizational structure,

and manpower security should be improved.

During the post-project period, the focus of the management will be shifted to the punishment

of regulation violators and loss compensation.

2. Transforming the regulation mode. The conventional regulation mode, in which social
regulation takes a back seat to economic regulation, will be transformed into a new one

focusing more on economic regulation. The new regulatory mode includes:

(a) Improvements in market access regulation. This will be done by publicizing market access
regulations, abolishing discriminatory opinions on ownership, ensuring the transparency of

policies, and formulating a proper complaint system.

(b) Improvements in pricing regulation. This can be done by reforming the pricing
mechanism, and by regulating naturally monopolized sectors effectively. In addition, it is also
necessary to integrate protective regulation with incentive regulation and improve the

financial, cost, price hearing, and information notification systems.

(c) Strengthening of social regulations. This will be carried out by focusing on improving
resource utilization efficiency, safeguarding the energy supply, protecting the environment,

etc.

(d) Reinforcement of market order regulations. This can be achieved by focusing on
countering monopolies, encouraging efficient competition, and examining merger and

acquisition cases that would influence market structure.
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Modeling of Fiscal Mechanisms for Energy System

Development in China

[Executive Summary]

Energy Research Institute, National Development and Reform Commission

1 Background

Due to rapid economy growth, total primary energy consumption in China increased from
400 Mtce in 1978 to 1300 Mtoe in 2004, increasing at an annual average rate of 4.3 percent.
Coal is the major primary energy consumed in China, accounting for 70.7 percent of total
primary energy use in 1978 and 70 percent in 2003. The recent rapid increase in energy use
in China has already caused environmental, transportation, energy security, and production
safety problems. China has started to worry about its energy future. With both
environmental and energy supply concerns, China must find a sustainable energy

development path.

There is a large need for energy policy research. Recently several important energy policies
were promulgated. But further research into energy policies is needed, particularly research

into policies that before lacked support in China, e.g. energy taxes, emission caps.

This study addresses questions that are being asked by policy makers; we develop a modeling
framework for the quantified assessment of fiscal mechanisms for energy system

development in China.

2 Research Objectives

This study will develop a modeling framework to assess several fiscal mechanisms-including
energy taxes, gasoline taxes, and emission taxes--for energy system development in China.
We extensively analyze each fiscal mechanism, including its effects, the obstacles its facing,
and its impact, in order to provide a systematic framework to guide the use of such taxes in
China.
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3 Modeling Framework

In this study, IPAC model was used. IPAC model is a model group that includes both
bottom-up and top-down modeling. We targeted two models from IPAC:
IPAC-AIM/technology model and IPAC-SGM model.

IPAC-AIM/Technology Model

IPAC-AIM/Technology model is a single region model for China, composed of 3 modules, an
energy service demand projection module, an energy efficiency estimation module, and a

technology selection module. It is a typical bottom-up type model.

The demand sector is divided into the industrial, agricultural, service, residential and
transportation sectors; these sectors are further divided into sub-sectors, as shown in Table 2.
On both demand and supply sides, a total of more than 400 technologies, including

technologies both already in-use and still in-development, are considered.

Future sector outputs (such as steel output) are key drivers. The model calculates the energy
demand of producing a certain output using each of a number of different technology mixes.
The model then finds the least-cost technology mix that meets that output’s energy demand.
Policies and countermeasures influencing technology selection, progress, energy prices, etc.,
can be added to the model. Data for each of these technologies were collected from a large
amount of reports, journals, and publications, as well as through consultation with experts.
Data were continuously updated as new information was collected. Even now we are still

working on providing the model with the most updated data.
IPAC-SGM model

IPAC-SGM was selected from IPAC model family. The CGE model has the advantage of
understanding overall economic activities by implantation of policies or countermeasures.
The CGE model plays an important role in policy assessment throughout the world. Many
modeling teams have used the CGE model for the simulation of economic activities and

policy implementation.

IPAC-SGM is basically extended from the second generation model (SGM),developed by the
United States’s Pacific North-West National Laboratory (PNNL). The SGM is a computable
general equilibrium (CGE) economic model that projects economic activity, energy
consumption, and carbon emissions for twelve world regions. IPAC-SGM is basically SGM
extended to include China. To do so data for China and some non-market based sectors,

such as biomass and hydro power, were added.

The model has nine producing sectors and eleven consuming sectors, and it focuses on energy

production detail, vintages capital stocks, and a suite of anthropogenic greenhouse gases.
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The model was developed with the recognition that energy production and use is the most

important set of human activities associated with greenhouse gas emissions.
Linkage between two models

Both models will use same package of scenario parameters, such as population, GDP,
technology efficiency, energy resource, energy price, and sector output, in order to keep the
two models in line with same analysis framework. Despite having different analysis
mechanisms and different input and output parameters, the two models we designed to share

data effectively.

In order to make best of both models, a soft linkage was established between them to pass

data in following ways (see Figure 1):

® The rate of technological progress after the adoption of various energy policies is
calculated by the IPAC-AIM/technology model and then inputted into the IPAC-SGM model.

® Secctor activity levels, steel output, cement output, etc., are calculated by the IPAC-SGM
model and then input into the IPAC-AIM/technology model.

® FEnergy Price is calculated by the IPAC-SGM model, and then input into the
IPAC-AIM/technology model.

® Subsidies for energy-efficient technologies and renewable energy are simulated in the
IPAC-SGM model and then input into the IPAC-AIM/ technology model.

TOP-DOWN MODEL
IPAC-SGM

Market
Equilibrium
Supply of v N
Energy

Energy  Production in
/Price Each Sector

Technology Energy Efficiency
Choice in Energy Improvement

Demand Sectors

Demand of
Non-Energy Goods

Supply of
Non-Energy Goods

Production
Function

Demand of
Energy

Technology
Choice in Energy
Supply Sectors

IPAC-AIM
BOTTOM-UP MODEL

Figure 1. Linkage between the two models
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4 Model parameters

Some key parameters for this study used in the models are given in table 1 to 5.

Table 1. Vehicle fuel tax rate, RMB/liter

2006 2010 2020 2030
Gasoline 1.1 2.4 3.6 4.6
Diesel 1 2.1 2.7 34
GTL 2.1 2.7 34
Ethanol/Methanol 1 1 1 1
Bio-diesel 1 1 1
Table 2. Energy tax rate, RMB/tce
2006 2010 2020 2030
Coal 0 50 80 120
Oil 0 50 70 100
Natural gas 0 50 60 80
Hydroelectric 0 0 0 0
Renewable 0 0 0 0
Table 3. SO2 emission charge rate, RMB/t-SO2
2005 2010 2020 2030
SO2 emission charge rate 460 700 900 1100
Table 4. Carbon tax rate, RMB/t-C
2005 2010 2020 2030
Carbon tax rate 0 100 150 200
Table 5. International energy prices, US$/GJ
2005 2010 2020 2030
Oil 5.02 5.87 8.16 9.66
Gas 1.63 1.6 1.81 2.09
Solids 1.5 1.51 1.53 1.48

5 Results and policy recommendation

In order to report the effects of energy fiscal policies, indicators were designed, including

energy saving(by energy type), emission reduction by gases or pollutants, GDP loss, change
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of employment, change of output of various sectors.

This analysis shows use of energy tax have significant impact on energy use. By 2010 with
tax rate 5SOyuan/tce, energy demand will decrease 6.3%, around 123 million tce, compared
with baseline scenario. By 2030 with tax rate 120yuan/tce, energy demand will decrease
16.2%, around 400 million tce. There will be some negative impact on GDP, but the impact is
limited. In 2010, loss would be 0.4% and 0.36% in 2030. Main reason is the reduction of
output from energy Industry due to energy saving, and impact on other sectors due to energy
price increase. But this modeling study did not fully reflect the impact of reduced energy
import, and new economic activities due to more investment on other new sectors. If these
factors could be considered, the negative impact on GDP development could be abated. In the
meantime, such a GDP loss could not be reflected in change of GDP growth rate. And more

important thing is green GDP concept could be further abate the negative impact.

Levy of vehicle fuel tax could have strong impact on fuel demand in road transport. By 2010
with tax rate 2.7yuan/litter gasoline, energy demand for vehicles will decrease 10.3%, around
16 million ton oil, compared with baseline scenario. By 2030 with tax rate 4.6yuan/litter
gasoline, energy demand will decrease 20%, around 90 million ton oil. Vehicle fuel tax is
commonly used in developed countries with valuable experience. Seeing rapid increase of oil
demand and vehicle fuel demand in China, use of vehicle fuel tax could have very active
effects. Properly use of fiscal policies on energy could guide public consumption preference,
promote clean and new vehicle technology development. Vehicle fuel tax is such kind of

policy option and could have good effects.

And thinking about the social cost of rapid energy system development in China, such as cost
of energy security, cost of extending international market, environmental cost, benefit of
energy tax levy could be more significant. Especially recent widely discussion on vehicle fuel
tax, provide very good basis for energy tax application. It is necessary to think about adoption

of energy tax from now.

From long-term view point, use of carbon tax, or combined energy tax and carbon tax, could
be a good choice. Use of carbon tax has good effect on carbon reduction and optimization of
energy system in China, and has limited impact on GDP. Use of carbon tax could stimulate
new technology manufacture sectors such as clean coal technology, new and renewable
energy, energy services, and also upgrade technology in China. Therefore promote economy

development.

These energy related fiscal policy options are still in initial period for discussion, and faced
some difficulties. These difficulties could appear in beginning period, but could be removed
with adoption of some countermeasures and further studies. Some difficulty for vehicle fuel

such as how to collect taxes, how to return tax revenue or subsidy for non-road transport
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users including farmers for agriculture production use. These difficulties also exist in other
countries. Some options could be selected after detailed study even though this is not perfect.
Vehicle fuel tax should be adopted at early time because the policy has quite good effects and
the difficulty could not perfectly removed. Early use of fuel tax could avoid large amount of
money used for oil import. Recently increased oil price could be good basis to introduce
vehicle fuel tax. During rapid social-economy development period in China, clear policy
options should be announced by government to influence social choice such as city layout,
public transport development, infrastructure development. All these choice options has very
long life span and has lock-in effects. It is necessary to introduce these policy options in early
time to start the influence. The tax rate could start from lower rate and generally increase, to

avoid strong impact on public consumption and economy development.

Share of revenue from energy related taxes takes small in total government tax revenue.
According to energy tax rate used in the modeling study, total tax revenue will be around
500billion yuan in 2030 with share of around 5% in total government tax revenue. Same with
other developed countries, energy activities will be a major source for economic growth.
Therefore energy tax revenue should be properly used to be initiative budget for rational
utilization of energy. Some energy tax revenue could be used to support energy conservation,
new and renewable energy development, new technology development etc. Energy industry
and energy utilization are important part of economic activities, properly use of tax revenue
could contribute to economy development, enhance national competition, provide foundation

for long-term sustainable development.

6. Further Studies

It is realized the limitation so far done in this study, following studies should be extended in
future:

(1) Design an energy tax system based international best practice and China’s tax reform
experience, and provide detailed information for the design of the energy tax system,
including tax rate, obstacles, implementation issues, effects, and revenue use;

(2) Based on the indicators given in the study for assessment of taxes, more results should be
given, such as impact on employment.

(3) Analyze suitable tax rate, by using more taxes exercise.

(4) Continue to improve model parameters, including price elasticity, private consumption

behavior, import and export impact, and use of government revenue;
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A Study on China’s building energy efficiency

incentive policy

[Executive Summary]

Energy Research Institute, National Development and Reform Commission

I: A building energy efficiency (BEE) incentive policy has strategic significance
in establishing an energy-saving society.

1. BEE has become the key field for establishing an energy-saving society.

(1) It is an inevitable trend that building energy consumption will become the major

component of China’s future energy demand.

At present, the annual newly built buildings in China are about 1.6~2 billion m* and the
building energy service level demand on HVAC is growing fast. This has resulted in the
continuous increase in building energy consumption. At the same time, improving people’s
standard of living is one of the key parts of “establishing an all-round well-off society,”

making it inevitable building energy consumption will only continue to increase.

(2) Energy consumption of HVAC facilities is seasonal, and it is the major reason for seasonal
energy shortages in the past few years. Improving the energy efficiency of HVAC facilities is

one of the key measures in solving the imbalance between energy supply and demand.

(3) As BEE is easily implemented, marketable, and benefits all of society, it should become

the key method in establishing a long-term energy conservation mechanism.
2. There exists great energy saving potential for China’s BEE.

(1) Energy system: Electricity consumption and operating efficiency of the energy system
(central air conditioning systems, lighting facilities, etc.) is quite low, and in general, energy
saving potential is more than 30%. For the district heating system, energy saving potential is
also about 30%.

(2) Buildings: Few newly built buildings reach their related building energy efficiency
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standards. At present, annual newly built buildings in China total about 1.6~2 billion m2, and
will waste incalculable amounts of energy in the next fifty years. In addition, thermal
performance for most existing buildings, including insulation, shelting, and wind tight

performance, is very poor.

In general, energy consumption for heating in Northern Chinese cities is about two to three

times more than the consumption levels in developed countries with similar weather.
3. China urgently needs to establish a BEE incentive policy scheme.

Currently, China is updating its residential consumption structure. Annual newly built
buildings, and HVAC facilities and appliances all rank first in the world. Establishing a BEE
incentive policy scheme based on the market economy iss important for establishing more

energy efficient lifestyles.
I1: International experience

1. Compared with China, most developed countries have paid much more attention and

provided more policy support to BEE.

2. China should learn from developed countries about BEE incentive policies, such as the

supported technology range, stakeholders, type, and financing resources.

3. BEE incentive policy implementation experiences show that policy design, implementation,

management, and supervision are all very important in realizing the projected energy savings.
4. Third parties in developed countries play an important role both in BEE policy

implementation and management.

I11: Barrier analysis

1. Mechanical barrier

(1) Metering the central heating/cooling system
(2) Public sector administration barriers

® (Government agencies have no energy-efficiency financing item, resulting in funding

shortages for energy efficiency retrofits.

® Government agencies’ energy expenses are based on the previous expenditure. If
energy efficiency measures are adopted and the energy saving effect is achieved, public

finance will decline, negatively influencing enthusiasm for the policy.
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2. Mandatory policy barrier
(6) Implementation and supervision on the mandatory BEE standards are very weak.

(7) Large public buildings with great energy saving potential have few compulsory energy

efficiency administrative policies.
3. Hardware infrastructure barrier on metering energy consumption

Energy consumption metering directly affects the clients’ willingness to increase energy
efficiency. In China, there is a lack of energy consumption metering facilities, and many
policies cannot be implemented. For instance, most buildings with central heating have no
heating meters or terminal adjustment facility, and electric meters based on energy facility

type have not been installed.
4. Energy efficiency labeling policy barrier

An energy efficiency labeling system is required for judging if energy efficienct products or
technologies provide financial support. In China, the energy efficiency labeling policy only
recently began, and energy efficiency labeling policies for refrigerators and air-conditioners
were issued in 2005. However, energy efficiency labeling policies on buildings and other

energy consuming facilities have not yet been issued.
5. Energy efficiency technology evaluation and inspection barrier

Energy efficiency technology evaluation and inspection by a third party is the foundation for
the capacity building necessary in executing BEE incentive policies. In most developed
countries, energy efficiency technology evaluation and inspection is quite strong, playing an
important role in implementing BEE incentive policies. In China, evaluation and inspection,

especially for the building and HVAC system, has not been established.
6. Energy efficiency service barrier

In western countries, ESCOs have obtained policy support and played an important role in
promoting BEE, especially for government buildings. In China, the ESCO industry is
developing, but because of mechanical and administrative barriers, many clients do not want
to perform energy conservation retrofits, limiting business markets of ESCOs. There also
exist many other barriers for ESCOs in China, such as energy conservation financing and

revenue problems.
7. Energy price shaping mechanism barrier

The price of energy is fundamental to the clients’ willingness to increase energy efficiency.
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Currently in China, reasonable heating price shaping mechanisms based on the market have
not been established. In addition, other kinds of incentive energy prices have not been issued,
such as a laddering electricity price and a natural gas price based on season.

8. Coordination barrier among different government agencies

Many kinds of energy facilities (HVAC, lighting, and appliances) are involved in BEE.
However, administrative confusion among different government agencies exists, especially
among local governments. Because many issues are involved in BEE, such as energy
efficiency policy, energy pricing policy, financial and tax policy, and environmental
protection, government agencies must work together. The government agency in charge in

energy efficiency work should coordinate the rest of the agencies.
9. Financial barrier

At present, financial barriers are the biggest barriers to implementing BEE incentive policies.
There are few financial incentive policies and energy conservation public benefit funds to

support BEE.

IV: Medium and long-term BEE incentive policy scheme
1. Goal

Establish a BEE incentive scheme and long-term mechanism according to the demand of the
market. Significantly improve the energy efficiency level of the buildings and energy

systems.
2. Scheme

(1) Promote BEE incentive policies in 3 levels: 1) Form a reasonable energy
efficiency institutional system and energy consumption expense-paying mechanism so
all related stakeholders benefit from increased energy efficiency. 2) Strengthen
mandatory policies: propose more mandatory requests for the energy efficiency level of
buildings and energy facilities, and stricter energy conservation administration. 3)
Strengthen positive incentive policies for efficient buildings and energy facilities.

Provide financial support for third parties carrying out BEE activities.

(2) Implement BEE policies step-by-step and according to the building type (large
public building, small public building, and residential building), climate condition (5
regions in China), building characteristics (newly-built and existing), and

characteristics of energy facilities (HVAC, lighting, appliances, etc.).
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(3) The mandatory minimum energy efficiency standards are the lowest “threshold”
for entrance into the market. The positive incentive policy can be provided only if the
energy efficiency level has exceeded a certain degree over the mandatory minimum
energy efficiency. The suggested major stakeholders who should gain incentive policy
support are the final clients pulling the market demand on energy efficiency
technologies. The incentive policy should be stipulated based mainly on the energy

saving result.

(4) For newly built buildings and energy facilities, it is suggested the long-term
incentive policy with high energy efficiency be adopted. For the existing building
energy conservation retrofits, especially the large public building energy conservation
retrofits, it is suggested the short-term incentive policy (such as the one financed by an
energy conservation fund) should be adopted. In addition, the incentive policy should
also support the advanced new-type heating and cooling technologies, and renewable

energy applications.

(5) Solve the funding source issue. Firstly, strengthening public financing support on
BEE should be listed in the public financial budget, and the supported technology range
of the incentive policies including subsidy, tax deration, accelerating depreciation, and
lower interest loans should be extended. Secondly, an energy efficiency special fund
should be established.

V: Suggested BEE policies for the near future
1. Priority fields

(1) Strengthen the implementation and supervision of the mandatory BEE standards for

residential buildings.

(2) Strengthen the energy efficiency administration and retrofits on large public buildings

(including governmental buildings).

(3) Strengthen financial support for the advanced new-type heating and cooling technologies,

and renewable energy applications.

(4) Stipulate incentive policies on efficient energy facilities (including HVAC, lighting, and

appliances).
2. Recommendations for the incentive policy

(1) Derate the purchasing revenue for clients and encourage consumers to buy beyond-code

residential buildings.
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Derate the purchasing revenue for clients by 1% (at present, purchasing revenue is usually
1.5%-3%) to pull in the beyond-code residential building market. Although the incentive
amount is not very big for the consumer, this measure may increase attention given to

beyond-code residential buildings.

(2) Implement the energy consumption labeling policy for newly built residential buildings in

the “hot summer and cold winter” regions.

It is suggested to implement the energy consumption labeling policy for the newly built
residential buildings in the “hot summer and cold winter” regions where there is already a
good incentive foundation for incentive policies (there exists cooling demand in summer and
heating request in winter, with no “metering heating” mechanical barrier). This information
labeling policy may provide enough energy consumption information for the consumers so
that they understand the importance of efficient residential buildings. It is suggested to
provide financial support for the building energy consumption evaluating agencies and
encourage the real estate developer to use the energy consumption label as one of the vending

measures.

(3) Use the achievements in the “incentive policy on income tax on the efficient products

manufactures” to encourage the application of efficient energy equipment.

® [t is suggested to add energy efficient refrigerator, lighting, and heat pump water

suppliers into the first efficiency products list for incentive policies.

® [t is suggested to provide 30% offset of investment for buyers and waive half the

income tax for the producer.

(4) Make full use of the achievements of the “incentive policy on income tax on the efficient
products manufactures” to promote real estate developers to use new-type advanced HVAC
technologies. For instance, for the advanced air/geothermal source heat pump and
independent dehumidification air conditioning technologies, it is suggested to provide a 30%

income tax deration.
(5) Support installing energy consumption metering for building energy systems.

® [t is suggested to provide subsidy from the public financial budget to encourage the
activities of installing electric meters on the basis of of the energy systems’
characteristics (air conditioning, heating, lighting, appliance, hot water supply, etc) in

large-scale public buildings, especially governmental buildings.

® [t is suggested to provide subsidy from the public financial budget to encourage the

activities of installing heating meters in central heating regions.
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(6) Encourage ESCOs to promote government-building retrofits.

Since the energy bill is paid by the public financial budget, and energy saving achievements
will decrease the public financial budget, it is reasonable to carry out government-building
retrofits supported by the public financial budget. ESCO should be used to implement
government-building retrofits. It is suggested to identify ESCO’s list by agencies
implementing government-building retrofits and providing financial support for ESCOs with

tax deration, low interest, and energy efficiency financing guarantees.
3. Recommendations for overcoming the financial problems of BEE incentive policies.

(1) It is suggested to set an energy efficiency item in the public financial budget, and
strengthen support for related energy efficiency buildings/energy systems and retrofits by

using incentive policies such as subsidy, tax deration, and low interest.

(2) It is suggested to establish an energy efficiency special fund to support BEE under the
principle of “collecting from the public citizens and supporting the public citizens” and

“ special capital with special use.”

(3) It is suggested to prolong the collection plan of the “Innovative Wall Material Special
Fund,” and use part of the fund to support BEE.

(4) It is suggested to use public maintainance funding to support BEE.
4. Recommendations on mandatory policies and energy efficiency administration.

Establish a matching-standards supervisor mechanism and strengthen the implementation of
(1) mandatory BEE standards.

For newly built buildings, in order to carry through the mandatory BEE standards, it is
suggested to establish the supervisor mechanism on all processes including design,

construction, inspection, and operation.
(2) Strengthen energy efficiency administration for large-scale public buildings.

® [t is suggested to stipulate “ladder energy prices” based on the principle of “ energy

ration management.”

® Strengthen energy efficiency administration for large-scale public buildings with

mandatory measures, such as energy consumption reporting and energy auditing.

(3) Strengthen the energy efficiency labeling system on newly built buildings and energy

equipment.
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(4) Strengthen financial support for third parties and capacity building for BEE agencies.

® Strengthen financial support for third parties related to fundamental work on
incentive policies, such as energy efficiency policy study, energy efficiency standards

compiling, energy auditing, evaluation, and information dissemination.

® Strengthen financial support for cultivating the third party market on energy

efficiency evaluation and inspection.

® Strengthen support for capacity building of BEE agencies, including agency
function, staff, and financial input. Quicken capacity building for local energy

efficiency inspection and service systems.
(5) Quicken market reform for the energy bill shaping mechanism.
® Quicken implementation of the metering heating/cooling mechanism.

® Change the present energy bill payment method in government agencies. It is

suggested to use the “energy ration management” or “contracting” mechanism.

V1: Suggestions for the next step
(1) Study the cost benefit analysis on related energy efficiency incentive polices.

(2) Study a “ladder energy prices” system based on the principle of “ energy ration

management” in both commercial and residential building.
(3) Study the heating price shaping mechanism to promote “heating reform” policy.
(4) Study supporting BEE with the “Innovative Wall Material Special Fund.”

(5) Study the overall supervision and management system for implementing the BEE

incentive policy.
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A Study on Fiscal Policy Improving Industrial

Energy Conservation
[Executive Summary]

China Energy Conservation Investment Corporation
&
Research Institute for Fiscal Science, Ministry of Finance

This study is a sub-project under the framework of “Fiscal Studies on China Sustainable
Energy Development”. The purposes of the project are to study fiscal policies on improving
industrial energy efficiency including financial policies and tax policies, and to construct the

framework of fiscal and economic policies of China sustainable energy development.

Industries, transportation and buildings are three main energy consumption sectors in most of
the countries in the world. Industrial energy consumption will be the largest energy
consumption sector in China for a long run. Fiscal policy studies on improving industrial
energy efficiency will be a big push on the energy conservation for the whole society, and
will be a guarantee to the enforcement of “Special plan for energy conservation for medium
and long run” issued by Chinese NDRC.

The contents of policy study on improving industrial energy efficiency include the need study
of industrial energy conservation on fiscal policies, priority industrial sectors analyses to be
considered, experiences conclusion and analyses in past years, study on the experiences in
industrialized countries, and policy recommendations some on industrial energy conservation

promotion.

The study will pay attentions to four basic raw material industries, which account for more
than 50% percent of energy consumption of all industrial sectors, they are iron and steel,
building materials, chemical industry and non-ferrous metal. The energy consumption, energy
cost and energy efficiency of the four sectors are typical in industrial sectors. Saving energy
and improving energy efficiency is significant for the improving competitiveness and the
healthy development of the industries. The sectors, having been the important areas of
China’s energy conservation for the past 20 year, are also the importance for the “Special plan

for energy conservation for medium and long run” issued by Chinese NDRC. The research
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and analyses to the four sectors are meaningful for the study and enforcement of fiscal
policies.

I Overall thoughts and principles of fiscal policies facilitating industrial energy
conservation

1. Fiscal policies are important measures facilitating industrial energy conservation

Industrial sectors are big consumers of energy. In 1990s, energy consumption accounted for
70% of all energy consumption of the country. Saving energy and improving energy
efficiency is no doubt an important aspect for realizing the harmony between human beings

and nature.

It is assumed that market force could contribute only 20% to the realization of energy
conservation. Government needs to take policy and legal instruments to adjust and convene.
Financial and taxation policies, as important measures of adjusting macro-economy, play
crucial roles during the process of promoting energy conversation. Well-designed and
reasonable financial and taxation policies can guide, regulate and adjust the economic
behaviors of main players in market to steer the industries and market developing to the

direction of beneficial to the whole society.

Not only proper favorable policies from financial and taxation aspects to industrial energy
conversation, governmental direct input is also needed to solve the problem. Data show that
the government budget in western countries takes great attentions to the R&D of energy
conservation. The input to energy conservation from government budget is much less
compared with Japan and the USA. In 2004, Chinese government revenue is 2635.59 billion
yuan, and it is projected that the revenue will exceed to 3000 billion yuan in 2007. The rapid
increase in recent years of the government fiscal revenue provides a guarantee to the financial

policies supporting industrial energy conservation.
2. Overall considerations and main goals

Industrial energy conservation is of obvious character of externality. A direct reflection of the
point is that the benefits getting from the energy conservation by enterprises are much less
than the benefits for the whole society. Just the difference makes the input from enterprises
for energy conservation usually less than that the society needed. The starting point of fiscal
policy formulation is to compensate the gap and to stimulate industrial enterprises to invest in

energy conservation.

The formulation of fiscal policies supporting industrial energy conservation will reach to

following goals as targeted in “Special plan for energy conservation for medium and long
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run:

» macro energy saving target: to 2010, energy conservation capacity reach to 400 million

tce.
»  Energy consumption per unit product reach to the international level in early 1990s.

» Energy efficiency of main energy consumption equipment access to or reach to

international level in 2010.
3. Principles followed by the policy study

» making overall plans and take all factors into consideration, meanwhile, pay attentions to

key factors

» combination of market guide with proper adjustment of government

»  using both financial and taxation policies

» having long term plan and starting with urgent problems

» paying attentions to cost-benefit analyses

» paying attentions to the matching and coordination with other policy measures

»  sticking to a dynamic principle in the formulation of fiscal policies

II Studies on Taxation Policies for Improving Industrial Energy Conservation

According to the characteristics of industry development and internal function of the tax in
this period, the regulating and controlling of tax policies on improving industrial energy

conservation will put emphasis on spheres as follows:

» Through promoting the industrial technology, restraining low-level and repeated
constructions and optimizing the framework of foreign capital to optimize industrial structure

which is propitious to improve industrial energy conservation

» Through facilitating the output of energy conservation product, accelerating the
application of energy conservation equipment and increasing the input to energy
conservation technology, to promote energy conservation investment and encourage social

capital to flow into energy conservation field.
» By guiding consumption, to induce industries switching to energy efficiency structure

»  Strengthening the protection to resources and environment, reducing the external cost

caused by industrial development
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111 Taxation policy recommendations to foster industrial energy efficiency

As the target areas and basic principles of macro-control are above clarified, we suggest the
following policy measures be taken to establish and improve the taxation policy framework

fostering industrial energy efficiency.

1. Policy recommendations to establish an industrial structure favoring higher energy
efficiency

(1) Tax policy suggestions to foster hi-tech industrial development:

»  To accelerate full transformation from production-based VAT to consumption-based VAT
in hi-tech enterprises, so as to ease the enterprises’ burden in purchasing machinery

equipments.

» Regional blockade of tax incentives for hi-tech enterprises should be removed, and the
current incentives targeting only hi-tech development zones should be extended to cover all
hi-tech enterprises in and outside the ones, so as to ensure all hi-tech firms receive equitable

preferential treatments.

»  Currently only when the expenses on technological development increase 10% annually
can the enterprises enjoy augment deduction incentive of the income tax. The 10% growth
requirement should be abolished, so that all the firms’ expenses on new products and new
technologies that do not form intangible assets can be deducted by 150% from taxable
incomes, and those forming intangible assets should be calculated into intangible assets’

value by 150% and be amortized according to relevant regulations.

» Tax incentives for technological enterprises engaged in venture investments should be

restructured to guide social capital into the hi-tech enterprises at initial development stage.
(2) Tax policy suggestions to minimize low-level repeated construction

The current taxation structure centered on turnover taxes has led to over-dependence of tax
revenues on industrial production, which in turn results in the blinded low-level repeated
construction by the local governments. The taxation structure should be adjusted to minimize
its negative impacts on low-level repeated construction, and in turn the environmental

damages caused by these constructions.

» To adjust the tax-revenue dividing mechanism across jurisdictions, so as to break up the
linkage between imbalanced regional interests and the subsequent low-level repeated

construction.

» To set up reasonable and principal tax instruments for localities, to eliminate the
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low-level repeated construction caused by illegal fund-raising activities by the local

governments.

» Tax incentives should be rationalized to avoid low-level repeated construction as a result

of hazardous taxation competition.
(3) Tax policy suggestions to optimize foreign investment structure

The key is to soundly integrate the tax incentives for foreign firms and the industrial policies
in China. The current practice of generalized preferential treatments to all manufacturing
foreign firms should be abolished. The most urgent option is to consolidate the enterprise
income tax for both domestic and foreign firms and eliminate the discriminatory tax measures.
An equitable tax environment should be established for various market agents, and the tax
incentives focusing on quantity should be transformed to those focusing on quality. One of
the reform priorities is to highlight the national guidance of industrial policies, to direct
foreign capital and foreign technologies to flow into investment areas and projects

encouraged by the state.

2. Policy recommendations to foster energy-efficient industrial investments
(1) Tax policy suggestions to encourage the production of energy efficient products
» Lower tax rate

The enterprise income tax for the firms specially engaged in the production of energy
efficient products should be halved; For the firms not specially engaged in the production of
energy efficient products, the tax rate for incomes deriving from the production and sales of
energy efficient products should halved. The firms not specially engaged in the production of
energy efficient products should separate their business accounting for incomes deriving from
the production and sales of energy efficient products from other incomes. Otherwise they

cannot enjoy this incentive.
»  Tax credit within a fixed time period

Enterprises’ incomes deriving from the production of energy efficient products should be
exempted from income tax for three years’ time from the first day of its production. If an
enterprise starts to produce more than one kind of energy-efficient products from different
time frames, the incomes deriving from each product should be separately accounted and the

corresponding tax credit period for each of them should be worked out.
» Tax rebates for reinvestment

If an investor of energy-efficient products uses his/her after-tax profits to directly re-invest in
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the further production of the products or to start a new firm producing other energy efficient
products and that firm will at least run for 5 years, 40% of the income tax already paid for the
re-invested proportions should be returned to the investor. Other domestic economic
organizations using after tax profits obtained within the country to invest, for at least 5 years,
in the enterprises producing energy efficient products, should get back 80% of the income tax

revenue paid for the reinvested proportion.
»  Augment deduction

Firstly, for employers specially engaged in the production of energy efficient products, the
total wage bill covering salary payment to employees can be deducted from taxable incomes.
For employers not specially engaged in the production of energy efficient products, the
proportion of the wage bill to be fully deducted can be calculated by referring to the

percentage of sales revenues from energy-efficient products in the firm’s total sales revenues.

Secondly, the actual expenses on advertising and promotion of energy efficient products can
be deducted from taxable incomes. Enterprises not specially engaged in the production of
energy —efficient products should separate the advertising and promoting expenses for
energy-efficient products from those of other products. Otherwise they would not be able to

enjoy the full-amount deduction incentive.

Thirdly, for donations from social forces via national energy-saving and environment
protecting organizations can be deducted from taxable incomes for personal or enterprise

income taxes by a certain proportion.

Besides, the enterprises producing products that meet certain standards should be offered
some incentives of reduction or exemption in Tax for Urban Land Use, Real Estate Tax

instruments.
(2) Suggestions on tax policies to promote the utilization of energy-efficient equipments
» Investment deduction

If an enterprise purchases any equipment for the purpose of higher energy efficiency
production, 10% of the invested funds can be deducted from the taxable amount for its
enterprise income tax. If the taxable amount for the current year is not sufficient for the
deduction, taxable amounts for the following years (within 5 years) can be used as the

deduction basis.
»  Accelerated depreciation

For key equipments used for energy saving production, the depreciation period can be duly
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reduced, but the minimum length should be three years. An alternative would be to use

accelerated depreciation method for the equipments.
» Import incentives

Firstly, for the devices or equipments donated by overseas donars that can be directly used for
the production of energy efficient products, import tariffs and import VAT should be

exempted.

Secondly, within a reasonable scope, for imports of equipments that can be directly used for

the production of energy efficient products, tariff and import VAT should be exempted.

(3) Tax policy suggestions to promote the R&D and popularization of energy efficient

products

» Direct reduction. The revenues deriving from technological transfers, technological
training, technological consultancy, technical services, and technical contracting that provide
services for the production of energy efficient products, can be exempted from business tax

and enterprise income tax;

» Augment deduction. The expenses spent for the purpose of production of energy
efficient products on technology introduction, technical services and trainings can be

deducted by 150% from the taxable incomes, with reference to the expenses on R&D;

»  Shortening the amortization period for intangible assets. For technical expenses on the
out-contracted or self-developed production of energy efficient products, besides augment
deduction, the proportion that has formed intangible assets can shorten the amortization

period based on the current amortization arrangements.
3. Tax policy suggestions to promote the consumption of energy efficient products

The policy measures may include adjustments in consumption tax, vehicle purchase tax and

tax for vessel usage, and the introduction of fuel levy in the near future.
4. Tax policy suggestions to promote the protection of resources and environment

Policy suggestions mainly include measures to improve resource tax regime, to establish and

perfect the environment protecting tax regime.

IV Fiscal policies to foster industrial energy efficiency

The fiscal policies analyzed here are primarily the policies of fiscal investment, public

budgeting and government procurement.
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1. Fiscal investment

The policy directions of fostering industrial energy efficiency and fiscal investments are

consistent.

The Chinese practice suggests that, energy-efficient investments are not large in industrial
fields, and the investment volumes are not matching with energy-saving tasks. This has been
a long-term problem confronted by the Chinese government in industrial energy saving work.
Since there have been no effective supports from the government in fiscal investments, the
technological innovations in industrial energy saving are primarily borne by the enterprises.
As the investors in energy efficiency, the enterprises do not have strong investment capacity.
Nor do they have effective financing channels. A large number of technological innovations
for higher energy efficiency cannot be realized in a timely manner, and many good new
technologies, new techniques and new products are difficult to popularize. This reveals that
the investment insufficiency has been the crux that delays the progress of technological
innovation for higher energy efficiency in industrial sector. Therefore, effective policy

measures should be taken to practically foster higher energy efficiency in industrial sector.

2. The budgetary investments and investment by national debt revenues should be
consolidated to increase energy efficient investments in industrial sector

The following specific recommendations are provided:

»  The budgetary investments and national debt investments should be centrally managed
by National Development and Reform Commission, and be arranged in line with the
prioritization of sequencing of national economic development needs and social development

needs.

» The energy efficient investments as a share in total investments should be increased,
while the energy efficient investments in industrial sector should be made the top priority in

all energy efficient investments.

» Government discount loans should be more often used to guide more bank loans to

support energy efficiency in industrial sector.

»  For some particularly important, large-sized energy efficient projects in industrial sector,

state direct investments should be used.

» Earmarked transfers from the central government to local governments for the uses of

energy saving activities in industrial sector should be arranged.

3. Public budget
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(1) The government budget should attach importance to energy saving in industrial sector

The public fiscal budget reflects the policy intentions of the government, and serves as a
significant instrument of national macro-control. In the future structural adjustment and
reforms of the public budget, energy efficient inputs should be emphasized in terms of both

policy supports and financial supports.

(2) Directions and priorities of fostering industrial energy efficiency in government public
budget

The industrial energy saving investments arranged in government public budget should target

the following four areas:

» R&D on energy efficient sciences and technologies;

»  The demonstration and popularization of energy efficient techonolgies;
»  Education and training on energy efficiency; and

» The establishment of a supervisory and regulatory system for energy efficiency

promotion.

V  Several issues to be handled with care in fostering industrial energy
efficiency in current China

1. Fiscal policy measures to encourage the industrial enterprises to sign “voluntary
agreements”

(1) Tax incentives: In foreign, especially the market economies, energy tax or energy-related
carbon tax is levied to stimulate the industrial sector to improve energy management by
shifting the behaviors of the managers and by increasing investments in energy efficient
equipments. Normally, for the enterprises that sign energy saving voluntary agreements or

those reaching designated energy efficiency standards, tax deductions would be offered.

(2) Fiscal grants and subsidies: Both grants and subsidies are normally targeting those very
relevant users, and those equipments with long period of return but very sound energy saving
effects. Sometimes cost-effective evaluations on the projects are conducted. The subsidized
enterprises should be those in highly energy-consuming industries or those having signed

energy-saving voluntary agreements.

Conceptions and fiscal policy recommendations for extending voluntary agreements on

industrial energy saving

»  Overall planning and extending the pilot scope.
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We suggest that the state should formulate an overall plan for popularizing voluntary
agreements on energy saving in industrial sector. Specific policy measures should be taken to
ensure planned objectives for various stages be actualized. The current top priority is to
extend the experimenting scope of the voluntary agreements: Firstly, energy-saving voluntary
agreements should be fully extended in the steel industry. Secondly, experiments should be
carried out in such highly energy-consuming industries as non-ferrous metal, construction
materials, and chemistry. The general objective is to popularize energy saving voluntary

agreements in most industrial sectors or major highly energy-consuming enterprises.

»  Fiscal incentives should be worked out to promote the effective implementation of the

energy-saving voluntary agreements in industrial sector

Tax incentives: The foreign practice is to exempt or reduce energy tax or carbon tax for
enterprises signing energy-saving voluntary agreements. In China, it is necessary and
inevitable to levy such tax instruments directly related to energy. By then such tax reduction
or exemption measures can also be exercised. Currently, we suggest that all enterprises
signing the agreements should be offered the incentives of accelerated depreciation, augment
deduction for R&D expenses, investment deduction, 50% off for income tax and etc. In
addition, import tax incentives should be offered to those firms importing technologies for

higher energy efficiency and lower energy consumption.

Fiscal supports: Fiscal supporting policies play a vital role in promoting progress in energy
saving technologies and urging enterprises to sign the voluntary agreements. When
enterprises signing voluntary agreements invest for higher energy efficiency and lower energy
consumption, we suggest the financial authorities should provide some subsidies. Moreover,
the government should consider offering discount interests for loans on energy efficient

projects.

2 Earmarked funds for energy saving activities

This calls for further in-depth studies.
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A Study on Policy Options for Enterprise Income Tax

Incentives
[Executive Summary]

Research Institute for Fiscal Science, Ministry of Finance
&
China National Institute of Standardization

I General framework for enterprise income tax incentives
i. Enterprise income tax incentives to promote the production of energy efficient products
a. Direct incentives

Currently, China’s hi-tech enterprises and those comprehensively utilizing resources are
offered great incentives in terms of a lower income tax rate or income tax credit within a fixed
period of time. Enterprises producing energy efficient products can strategically promote
higher efficiency in energy utilization. Meanwhile, most of their products have advanced
technological contents. It is necessary to also offer direct incentives to enterprises producing
energy efficient products, with reference to preferential fiscal policies for hi-tech firms or

firms engaged in the comprehensive utilization of resources.
e Lower tax rate

The enterprise income tax for firms specially engaged in the production of energy efficient
products should be halved. For firms not specially engaged in the production of energy
efficient products, the tax rate for incomes deriving from the production and sales of energy
efficient products should be halved. Firms not specifically engaged in the production of
energy efficient products should separate their business accounting for incomes deriving from
the production and sales of energy efficient products from other incomes. Otherwise they

cannot enjoy this incentive.
o Tax credit within a fixed time period

Enterprises’ incomes deriving from the production of energy efficient products should be
exempted from income tax for three years time from the first day of production. If an
enterprise starts to produce more than one kind of energy-efficient products in different time
frames, the incomes deriving from each product should be separately accounted and the

corresponding tax credit period for each of them should be calculated

e Tax rebates for reinvestment
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If an investor in energy-efficient products uses his/her after-tax profits to directly re-invest in
the further production of the products or to start a new firm producing other energy efficient
products, and that firm will at least run for five years, 40% of the income tax already paid for

the re-invested proportions should be returned to the investor.
b. Indirect incentives
e Investment deduction

If an enterprise purchases equipment for the purpose of higher energy efficiency production,
10% of the invested funds can be deducted from the taxable amount for its enterprise income
tax. If the taxable amount for the current year is not sufficient for the deduction, taxable

amounts for the following years (within 5 years) can be used as the deduction basis.
e Accelerate depreciation

For key equipments used for energy saving production, the depreciation period can be duly
reduced, but the minimum length should be three years. An alternative would be to use an
accelerated depreciation method for the equipment. The firms can choose from the two

options, and report to tax authorities for approval before execution.
e Augment deduction
Specifically, this involve:

Firstly, if R&D expenses spent for the development of energy efficient products have not
formed intangible assets, 150% of the actual R&D expenses would be deducted from the
taxable incomes; If they have formed intangible assets, 150% of the actual expenses should be
accounted into the original value of intangible assets, and be amortized afterwards in line with

relevant regulations.

Secondly, for employers specially engaged in the production of energy—efficient products, the
total wage bill covering salary payment to employees can be deducted from taxable incomes.
For employers not specially engaged in the production of energy—efficient products, the
proportion of the wage bill to be fully deducted can be calculated by referring to the

percentage of sales revenues from energy-efficient products in the firm’s total sales revenues.

Thirdly, the actual expenses on advertising and promotion of energy efficient products can be
deducted from taxable incomes. Enterprises not specially engaged in the production of
energy—efficient products should separate advertising and promoting expenses for
energy-efficient products, from those of other products. Otherwise they would not be able to

enjoy the full deduction incentive.

Fourthly, for R&D expenses funded by other unassociated firms through non-profit
organizations or government agencies, the expenses should be deducted in full from the
funding firm’s taxable incomes. If the taxable income for the current year is not sufficient, the

deduction cannot be carried over the following years.
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il. Income tax incentive measures to stimulate utilization and consumption of energy

efficient products

a. Actual investments can be deducted by a certain proportion from the taxable income for
energy-efficient products or equipments purchased by firms to help reach the national energy
consumption standards. If the taxable incomes for the current year are not sufficient for the

deduction, the deduction can be carried over the following years, but not beyond five years.

b. For business trading firms that do not produce, but trade energy efficient products, a certain
percentage (90% for example), rather than the full amount, of the sales revenues from energy

efficient products are to be taxed.

iii. Income tax incentive measures to promote the popularization and utilization of

energy-efficient technologies

a. The firms’ incomes deriving from the technical services for energy efficient production
such as technological transfer, technical training, technical consultancy, and technical

contracting should be exempted from enterprise income taxes.

b. The firms’ expenses on the purchase of technical services for the production of energy

efficient products can be deducted by an augment of 150%.

c. If the firms purchase energy-saving technologies from outside and form intangible assets
afterwards, the amortization period for these intangible assets can be shortened by no higher
than 40%.

In practicing these incentive measures, assessment and approval for the firms’ eligibility for
the incentives should be tightened. Taxation supervision should be strengthened, so as to
promote energy-saving production while avoiding taxation leakage. The preliminary
examination should be tightened. The appraising and examining standards and procedures for
energy efficient products, energy-saving technologies, and equipments needed for
energy-saving production should be determined. Both taxation authorities and other
authorities should work together in checking and approving the firms’ eligibility for various
incentive measures. Additionally, the follow-up management and supervision should also be
strengthened. The products, technologies, or equipments no longer categorized as
energy-efficient as time or standards vary, should be excluded from the tax incentives, so as to

ensure the incentives do effectively promote the energy economization in real terms.
iv. Enterprise income tax incentives to be carried out in near future

In line with current basic requirements of enterprise income tax reform, as well as China’s
realities in the production and utilization of energy-saving products, we believe the immediate
incentive measures should focus on “investment deduction” and “direct incentives”:

a. Investment deduction. 15% (or 30%) of the firms’ investment on the purchase of energy

saving products (equipments) should be deducted from taxable incomes for the firms. If the
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taxable incomes for the current year are not sufficient for the deduction, the deduction can be

carried over the following years, but not beyond five years.

b. Direct tax reduction. Direct income tax reduction should be offered to firms producing
energy-efficient products. Income taxes for firms specially engaged in the production of
energy-efficient products should be halved. Firms not specially engaged in the production of
energy efficient products should separate business accounting for incomes deriving from the
manufacture and sales of energy efficient products from other incomes. Otherwise they

cannot enjoy the incentive.

Supplementary measures such as accelerated depreciation and augment deduction should also

be used.

Il The Catalogue for energy efficient products eligible for enterprise income
tax incentives and its evaluating indexes

In line with the basic requirements of China’s medium and long-term energy development
strategies, and the realties of the energy-saving production in China, the state needs to be
selective in determining the Catalogue for Energy Efficient Products Eligible for Enterprise
Income Tax Incentives and its evaluating indexes. The basic requirements should be:

e The Catalogue should reflect reality.

o The data should be precise.

e The selecting principles should be clear.

e The determining basis should be rational.

e The policy standards should be legal.

¢ Both the Catalogue and indexes should be scientifically based, simple, and feasible.
1. The definition for “energy-efficient products” eligible for enterprise income tax incentives

The energy-efficient products (equipments) refer to those products meeting the relevant
standards on quality, safety and environmental protection, the Energy Efficiency Standard I or
the Energy Efficiency Assessing Value, reaching international competitive levels, and those

having reasonably long periods during which the users can increase their investment returns.

ii. Principles in deciding on the product (equipment) catalogue

e Products that meet current or future market demands and requirements of the energy
economization strategy, and have broad development prospects.

e Products used in large volume, and that have obvious potential for energy economization
and higher efficiency of energy utilization.

e Products with mature and reliable techniques, and conditions for popularization.

e Products that have marketing difficulties due to price.

e Products currently accounting for a low market share (10%).

e Products that have high technological contents and potential to promote equipment
updating and technological innovations, the optimization of industrial structure, and the
economic efficiency of the firms.

e Products with low incentive implementation costs and and greater comprehensive
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economic benefits.
iv. Energy saving potentials and efficiency analysis

The analysis aims to forecast energy-saving, environmental, and economic benefits of
implementing the enterprise income tax incentives in the coming 10 years (2006-2015).

a. The analyzing steps

Analysis of the energy-saving potentials and benefits gained from implementing the
enterprise income tax incentive is based on the collection of key parameters, as well the

modeling estimation.

Step 1: Data on the products’ prices, annual production volumes and operating length, energy
efficiency, and subsidizing rate should be collected and processed

Step 2: After the preliminary analysis on prices, forecasts on volumes, and energy to be saved
is done, then the estimation on production cost increment, annual electricity saved and fiscal
expenditures can be calculated.

Step 3: Through efficiency analysis, estimates of electricity cost savings and emissions
reductions, the benefits of implementing these incentives, and air pollution reductions can be
calculated.

b. Input data for analyzing the model

e Major input data

---annual volume of the product.

---the market share of the product included in the Catalogue.

---forecast on the net annual volume increase for the product.

---forecast on the volume of the highly efficient product as a share of total volume.
---average annual operating length for the product.

---average life expectancy for the product.

---growth rate of electricity price and yearly electricity cost.

---annual energy consumption per unit product.

---cost increment per unit product.

e Determination of common data

---electricity price in 2006: RMB 0.6 / kwh.

---annual growth rate of electricity price in the following 10 years: 2%.

---ratio of investment deduction: 15%.

---direct income tax reduction ratio: 50%.

---The emitting coefficients for CO, and SO, are quoted from the emitting Coefficients for
Analysis on the Energy Efficiency of Key Energy Consuming Products in China: 0.953kg/kwh
and 0.053 kg/kwh respectively.

iii. Basic descriptions of the products to be included in the first group of the Catalogue and

the computing results

In view of the enterprise income tax incentive policy effects, and the specificities of

energy-efficient products in China, we further select a group of four products to be included
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in the Catalogue. The calculation and analysis results are as follows.
e Medium and small-sized three-phase asynchronous electromotor

Electromotor is the driving force of industrial society. In China, almost 70% of the industrial
electricity is consumed by electromotor. Medium and small sized three-phase asynchronous
electromotor is a kind of energy-consuming equipment widely used in such fields as industry,
agriculture, commerce, construction and telecommunication. To improve the efficiency of
medium and small-sized three-phase asynchronous electromotor can save energy in great
quantities, thus having significant implications to the energy economization of the whole
country. Moreover, a medium and small-sized three-phase asynchronous electromotor
normally can work for a very long time, and the cost of operating it during its whole life circle
will usually be 50 times as much as its initial cost of purchase. Therefore, to improve the
energy efficiency of electromotor will bring substantial benefits for the firms.

In China, the GB18163 Energy Efficiency Limits and Energy Saving Assessing Value for
Medium and Small-sized Three-phase Asynchronous Electromotor was released in 2002. Now
the key problem in the market for medium and small-sized three-phase asynchronous
electromotor is whether the high price can be reduced. Many firms have the capacity to
manufacture high-efficient electromotor, but the high price for this product seriously affects
its marketing. The firms began reluctant to manufacture or to develop this equipment. In the
meantime, the firms using electromotor will hesitate to buy the costly highly efficient
electromotor. Statistics shows that currently the highly efficient electromotor only accounts
for 1% of the electromotor market share. We therefore would suggest that the medium and
small-sized three-phase asynchronous electromotor be included into the Catalogue, so as to
vigorously develop the market for highly efficient electromotor.

e Transformers for electricity distribution

Electricity transformers are the most widely electricity equipment used in the industry sector.
There are two basic kinds of electricity transformers: transformers for electricity transmission
and transformers for electricity distribution. Given the widespread and large volume of use, as
well as the long operating time of the equipment, there are great potentials for energy saving
in the selection and usage of the transformers, especially those 10kv medium and small sized
transformers (for electricity distribution). To reduce the loss of transformers and to improve
the efficiency of electricity distribution is an important issue being addressed worldwide. It is
also one of the top priorities of industrial energy saving work for the Chinese government.

Despite the gradual improvement of energy saving technologies for transformers in China,
there are always a few highly efficient transformers whose market is constrained by price
factors. In developed, and some developing countries, such transformers usually have a large
market. In 1995, there were already 700-800,000 energy efficient transformers in the US, and
100,000 in India. Currently, the volume of highly efficient transformers manufactured in
China is only 1% of that in India in 1995. The Energy Efficiency Limits and Energy Saving
Assessing Value for Transformers for Electricity Distribution has been formulated and will be
released soon. Therefore, the transformers for electricity distribution can be included in the
Catalogue. Compared with other products, the transformers for electricity distribution are
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costly, and have longer usage life. The net benefits from offering it tax incentives can only be
observed in a few years.

e Unit-type Air Conditioner

Unit-type air conditioners (so called cabinet-type air conditioner) are a type of product widely
used in crowded places like hospitals, schools, dinning-halls, meeting-rooms, drawing rooms,
and cinemas. As living standards improve, the unit-type air conditioners have gradually
penetrated into to ordinary households. Statistics in both the US and Europe show that the
electricity consumed by air conditioners and heat pump refrigerating equipment is about 30%
(Europe) and 40% (USA) of total electricity generated. Statistics conducted by China’s
Association of Refrigerating and Air-Conditioning Industry reveal that, in China, the newly
increased capacity for unit-type air conditioners was about 3.75 million kw, and the volume is
expected to reach 150,000 sets by 2005. So far, electricity consumed by air conditioners and
heat pump refrigerating equipment is about 20% of total electricity generated, and is growing
at an annual rate of 10%-15%. If energy efficiency for refrigeration and air-conditioning
products can be improved by 5%, the absolute value of electricity saved will be astonishing.
The national standards of GB19576-2004 Energy Efficiency Limits and Energy Saving
Assessed Value for Unit-Type Air Conditioners was promulgated in August, 2004, so the
pre-conditions for including the unit-type air conditioners into the Catalogue are mature.

e  Water Chiller Set

Water chiller (heat pump) sets for centralized conditioning are mainly used in hotels,
restaurants, hospitals, schools, halls, and exhibition centers. Since the mid and late 1980s,
these sets became widely used in China. The refrigerating air conditioners and pumps heating
equipments in China consume more than 20% of total electricity generated, and consumption
is growing at an annual rate of 10-15%.

In August 2004, the national standards of GB19577-2004 Energy Efficiency Limits and
Energy Saving Assessing Value for Water Chiller Sets was promulgated by the Standardization
Administration of China. The pre-conditions for including the water-chiller sets into the
Catalogue are thus mature.

The analysis and calculation details are omitted.

It can be seen from the analysis and calculations that, if the four selected energy-efficient
products can enjoy the incentives of “investment deduction” and “direct tax reduction (tax
rate halved)” in the coming 10 years, the tax losses for the state will be approximately RMB
6.337 billion, while electricity saved would be accumulated at 96.2 billion kwh, saving
electricity cost of RMB 65.8 billion. The emission reduction for CO, would be 91.81 million
tons, and SO,, 5.09 million tons. Please see the following table for details.
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Table: The Catalogue for Energy Efficient Products (equipments) Eligible for Enterprise Income Tax Incentives

(The First Group) and the Computing Results

Forecasted Policy Effects

10 years’
Fiscal Total Total
10 years’ o o
Name of the . Energy Current . Revenue Electricity Emitting
Evaluating . Code of Energy . Energy-saving
Product Index Requirements . Efficiency Market Losses Cost Saved Reduction Uses
. Indexes Efficiency Standard potential . .
(equipment) Level Share . . Forecast Forecast (in Forecast (in
forecasting (in . o
o (in RMB 100 million 10 thousand
100 million kwh) o
100 million yuan) tons)
yuan)
Medium and
small-sized The Assessing Value in International o .
. . . Total electricity to CO,: 6573 Electrical
three-phase Efficiency Energy Efficiency GB18613-2002 competitive 1% 21.26 474.4
be saved: 689 S0O,:365 towage
asynchronous Standards level
electromotor
The no-load loss should
Transformers for | No-load loss, be 64% lower than the International . Electricity
o . . . Total electricity to C0O,:208 .
electricity and at-load Assessing Value in To be approved competitive 1% 15.08 15.1 transmit and
o . be saved: 22 SO;,:11 o
distribution loss Energy Efficiency level distribution
Standards.
Level I in Energy .
. . Energy . International . .
Unit-type Air . Efficiency Levels, as . Total electricity to CO,. 382 Commercial
» efficiency . . GB 19576 - 2004 competitive 1% 18.5 28
Conditioners i stipulated in Energy be saved:: 40 S0,:21 uses
ratio . level
Efficiency Standards
Level I in Energy .
. Energy . International o .
Water Chiller . efficiency levels, as . Total electricity CO,: 2018 Commercial
efficiency . . GB19577-2004 competitive 1% 8.53 145
Sets X stipulated in Energy saved: 211 SO,: 112 uses
ratio . level
Efficiency Standards
. CO,: 9181
Totaling 962 63.37 658
SO,: 509
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A Study on Establishing An Energy Conservation

and Renewable Energy Development Fund

[Executive Summary]

Energy Research Institute, National Development and Reform Commission

Energy conservation and the development of renewable energy are significant policy issues
related to both public interest and the building of a harmonious society. The Energy
conservation and Renewable Energy Development Fund (PBF) is a public fund sourced
from energy related activities and specifically supports energy conservation and renewable

energy development.

The far-reaching significance of energy conservation and the development of renewable
energy for constructing a harmonious society include: promoting sustainable energy
development, supporting the energy required for quadrupling China’s 2000 GDP level,
upgrading overall competitiveness of China’s national economy, supporting a well-off
environment so as to reduce GHG gases emissions, improving the general energy service

level, and creating new job opportunities.

To reach the long-term national development goal of building a harmonious society,
conserving energy, and developing renewable energy, the government must formulate and
implement comprehensive energy conservation and renewable energy development policies
relating to finance, pricing, taxation, and investment. In terms of necessity, effectiveness, and

feasibility, the best policy option is to set up a PBF.

With respect to its necessity, the lack of powerful incentives supporting policy is a key barrier
to energy conservation and the renewable energy development. At present and in the future,
China will still be in the initial stages of a market economy. Promoting energy conservation
will be faced with such market barriers as investment, technical risks, and information. Due
to market barriers and failures, it is difficult to realize the huge energy saving potential in
China. Policy intervention and guidance, especially powerful economic incentive policies are

required to promote energy saving investment. In recent years, the government has explored
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meaningful attempts on establishing and perfecting energy saving policy. However, there is
still a lack of incentive policies compatible with the domestic situation and the socialist
market economy. In comparison, renewable energy is in an even more difficult position.
Compared to conventional energy projects, renewable energy projects do not usually have
stable investment sources over long time periods. Although long-term and annual
construction plans have been formulated, there is no funding to support them. The key factor
constraining renewable energy development has always been lack of funding. Renewable
energy development in China is in a critical period. The key is to provide powerful incentive

policy in order to achieve breakthroughs and form a economy of scale in future.

Secondly, restructuring the power sector creates a new challenge for energy conservation and
renewable energy development. The ongoing restructuring focusing on a competitive
electricity market creates a new challenge for promoting energy saving. The key stakeholders,
power companies, are not active in energy saving investment. Energy saving projects will
reduce electricity consumption and tend to decrease electricity price. In the current electricity
price regime, the income and profit of power companies are directly linked to the amount of
electricity sold. Reduction in power consumption and electricity price is not in the interest of
the power companies. When economic incentive policy is not provided, there is no motive
from power companies to invest in energy saving projects. Power sector restructuring puts
renewable energy development into a disadvantageous position. The feature of a competitive
electric power market is that the income of power companies is dependent on electricity price,
rather than power generation cost. In terms of time, the renewable power technology has been
developed far behind that of conventional power technology, with generation cost obviously
higher than that of conventional power. Renewable power generation is still in its initial stage
of development in China, characterized by weak market competitiveness. In a competitive
electricity market, without proper and incentive policy support, it will be difficult for

renewable power generation development greatly.

In the view of its effectiveness, there have been many years of verified international results
using of public funds to support energy conservation and renewable energy development.
Special funds for supporting energy conservation and renewable energy development have
been established in developed countries such as the US, UK, Japan, France, and Germany,
and developing countries, such as Brazil and India. The practice in these countries show that
the establishment and use of the PBF have provided effective support and produced
considerable economic, environmental, and \ social benefits. Especially in the UK and US,
where the power sector has been reformed, PBFs have achieved success in supporting energy
conservation and renewable energy in a competitive power market. A significant amount of

energy is saved and renewable power generation capacity has been increased. On the other
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hand, analysis and projected results made by a study team show that if an energy
conservation and renewable energy special fund is established and properly operated in China,
it could strongly promote energy conservation and the development of renewable energy by
leveraging investment in energy conservation and renewable energy, promoting energy
conservation and renewable energy technology development and application, promoting the
industrialization of energy conservation and renewable energy, promoting the establishment
and development of energy conservation and renewable energy, and realizing benefits to the

economy, environment, and society.

With regard to its feasibility, the proposed concept of establishing the fund to promote energy
conservation and the development of renewable energy is easily reachable in a short time.
First, the government already has the practical experience to channel various funds via the
surcharge of an electricity fee, so it is easy for the government to control it. Secondly, the
targeted objectives supported by the proposed fund are related to social welfare, making it
easier to be understood and accepted by the general public. Thirdly, it reflects well on the

government to implement the fund.

Learning from the fund establishment and management experiences of foreign countries and
domestic projects, and considering China’s domestic situation, the project group proposes the

following policy recommendations:

(1) Study the establishment of a PBF to promote energy conservation and renewable energy

development.

The government agencies mainly responsible for energy conservation and the development of
renewable energy should prioritize the establishment of the PBF on the agenda. They should
start to organize and carry out relevant research, strengthen the coordination among financial,

tax and legislative departments, and advance the process for decision-making.
(D Research and formulate the renewable energy development fund design

The “China Renewable Energy Law” has been released, and will be enforced on January 1,
2006. Article 24 of Chapter Six of the “Renewable Energy Law” clearly provides that the
national finance committee set up the renewable energy development. The government
agency chiefly in charge of the development of renewable energy should, according to this,
coordinate with other relevant departments such as the Ministry of Finance, and organize
relevant departments to do research on the formulation of a design scheme for the renewable

energy development fund.

2 Integrate the establishment of the energy conservation fund into the “Energy

Conservation Law”
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International and domestic experiences show that an energy conservation/renewable energy
development fund should be established on a legal and regulated foundation. This legal basis
can reduce initial resistance from the public, and also guarantee the source of capital and
stability. However, the “Energy Conservation Law,” includes no specific provisions on
establishing an energy conservation fund. Government agencies involved in the management
of energy conservation should strengthen communication and cooperation with related

departments, such as the legislative department when “Energy Conservation Law” is revised.

(® Organize relevant departments to implement the study on sources of funding for the PBF.

Researching funding sources for the establishment of the PBF is a priority. The department
responsible for the management of energy conservation and renewable energy development
should coordinate with financial, pricing, and taxation departments to implement funding
studies. Considering both international experience and the domestic situation, it is

recommended that coordinated efforts should focus on two possible funding-raising options:

1) Surcharge electricity fee. This option is the most widely used approach at home and abroad.
China has had similar experiences in implementing a surcharge electricity fee for
multi-purposed funds. According to the preliminary analysis made by the project group, this

is the most rational and practical option.

2) Special government finance allocation. This method of collecting capital is also commonly
applied in China and foreign countries. Using this approach, research will focus on the
feasibility of taking out a small proportion of capital from newly added annual government
revenues to put in the PBF. In the first 4 years of the “10™ Five-year” plan period, the annual
average growth rate for total financial revenue of the government was nearly 20%. Newly
added financial revenue was approaching about 500 billion RMB yuan in 2004. It is feasible
for the government to take a minor percentage (for instance 1%) of the newly added financial

revenue for the financing of the PBF.

(2) Recommendations for the design of establishing an energy conservation and renewable

energy development fund

@ Objectives

The objectives of the fund are aimed at promoting the progress, application, and
dissemination of energy conservation and renewable energy technologies; reducing the social
cost of energy use; and supporting the establishment of sustainable energy conservation and
renewable energy industries and markets. These objectives will guarantee the realization of
the 11" Five-year national energy conservation and renewable energy development goals,
2020 and beyond goals, and the long-term development goal of building a harmonious

socialist.
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2 Application

The fund will focus on two significant public causes: energy conservation and renewable

energy development. In principle, areas to be supported by the fund include:

e Support the application and dissemination of existing, well-established or good
commercial prospective energy conservation/ renewable energy technologies, while
emphasizing its support on the spread and application of electric power saving and renewable

generation.

e Support the research, development, demonstration, and application of new technologies

of energy conservation/renewable energy.
e  Support the development of energy conservation/renewable energy industries.

e Support the establishment and development of energy conservation/renewable energy

products/service markets.
3 Size

Based on preliminary considerations of national macro objectives for energy conservation
and renewable energy development, investment and operational costs of energy conservation
and renewable energy supply, possible fund raising channels, stakeholder attitudes, the
impact on relevant industries, and the application and arrangement of the fund, it would be
appropriate to keep the size of the fund to be ranging from 3 to 3.5 billion RMB per year.
Over time, the size of the fund can be adjusted. The final decision on the size of the fund
should be based on the above-mentioned factors, and coordinated and decided by the

government agencies with stakeholders.
[J Funding sources and collection duration

A surcharge electricity fee is an alternative fundraising option. The fee establishes a special
surcharge for electricity that is considered a public product according to energy use per kWh,
and collects a surcharge imposed on all electricity users. It will also gather a pollution
discharge fee from thermal power plants. A special financial allocation will change the
allocation method for the existing power fund. For instance, it will take out a certain part
(10-20%) of the agricultural power fund, and use this percentage as a funding source. Based
on research of different elements such as feasibility of fund raising, stability of the fund
source, possible scale of the fund collection, and impacts on related industries and
departments, it is suggested an electricity surcharge fee be the priority in financial channeling

for the PBF. The other three methods can be used as alternatives.
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Since the support for energy conservation and renewable energy development should be long
term and sustainable, it is suggested that the fee collection period for the fund should be 10
years. After 10 years, the effect of the fund and whether there is more need to support energy
conservation and renewable energy will be evaluated to decide if the fee collection should be

extended or not.
® How to use the fund

In order to achieve the fund objectives and efficiency, the fund can be used in three ways: 1)
to support energy conservation infrastructure/technology renovation projects with large
energy saving capacity; 2) to support large quantities of small-scale energy conservation
retrofit projects with extensive sector and geographic coverage; 3) to support the energy
conservation industry and market development. The former two are the main targets that
should be supported by appropriate incentives such as discounted loans, discounted transfer,
and partial/full funding.

For renewable energy, the fund can also be used in three ways: 1) to support the development
of large-scale renewable energy projects and the application/ installation of distributed
renewable energy equipment; 2) to support the development of industry and infrastructure,
such as business development, marketing assistance, resource assessment, R&D, education,
and demonstration; 3) to support the investment of enterprises and projects. The first category
should dominate the fund distribution, combined with appropriate incentives such as direct

subsidy, discounted transfer, discounted loans, equity input, and partial/full funding.
®) Arrangement

Arranging the application of the fund should follow three principles: 1) give consideration to
both energy efficiency and renewable energy. Given energy efficiency needs a relatively large
quantity of the funding support, it is recommended that it take 60-70% of the fund as an
incentive fund to support energy efficiency. The other 30-40% should be used to promote the
development of renewable energy; 2) provide equal consideration to the central and local
governments. A certain proportion of the fund should be allocated by the central government.
Due to disparity in economic and social development levels between regions in China, the
centralized application of the fund by the central government is beneficial to energy
efficiency and optimization of the development of renewable energy within China.
However, consideration must also be given to local governments for fund arrangement and
application, allowing for greater flexibility and effectiveness; 3) Give consideration to both
equity and efficiency in urban and rural areas, insuring the inclusion of a competition

mechanism in the fund.
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The application of the fund can also be based on a competitive bidding process or a “first
come, first gain” process. Bidding is beneficial to improving energy utilization efficiency, and
mainly suitable for projects that demand large investment and financial assistance. The “first
come, first gain” process is when the fund management organization provides a fixed amount
of financial assistant to projects eligible for funding and the first projects applying will be
funded. This manner would tend to favor projects that need relative small investment and

small financial requirements.
(@ Framework for fund management

In order to achieve the objectives, monitor of the fund, and ensure efficiency, it is
recommended that a government agency act as the management body for the fund. Since the
fund comes from energy charge and supports a public energy cause, it is suggested that a
government agency engaged in energy, electricity, or energy conservation administration
should be the fund authority.

Under the circumstances that resources in the government agency are limited, the framework
will suggest that the government only perform the overall management of fund use. Financial
agencies will monitor the fund operation and utilization, while the routine management and
operation of the fund will be entrusted to a social intermediary organization. This proposed
framework allows for effective macro-adjustment and control, and avoids micro-management
from the fund authority. This structure will mutually support, constrain, and monitor the
organizations involved in the management and operation of the fund. Thus, equity and high

efficiency of the PBF will be insured.
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A Study of Electricity Tariff Policy for Promoting
Energy Conservation and Renewable Energy

Development
[Executive Summary]

Economic Research Institute, National Development and Reform Commission

Ever since reform and opening to the outside world, China’s electricity tariff policy met the
requirements of national economic and social development, attracted investments in
conventional power generation, highlighted energy conservation, and boosted support for
renewable energy. The existing tariff policy, however, cannot avoid the supply and demand
imbalance in conventional energy-based power generation. It does not have well-defined
measures to regulate short-term supply and fails to single out energy conservation as the core
objective. Until now, there has been no systematic policy framework in support of renewable
energy-based power generation. Therefore, there is still necessity and scope for further

readjustment and refinement.

The electricity tariff policy framework for sustainable development includes:

1. A guiding principle for increasing sustainable energy while maintaining
national economic competitiveness

Chinese economic and social development has entered a phase of mass energy consumption.
Given e scarcity of domestic energy resources and the growing complexity of international
politics and economics centered on energy, we must support renewable energy. Only by
focusing on renewable energy can we reach sustainable levels and methods of energy

consumption.

Promoting energy conservation does not mean the fewer high energy-consuming industries
the better. “Energy waste” and an “energy-consuming economy” are two different issues. The
former refers to low energy utilization efficiency that can be measured in such indices as

“unit product energy consumption”. The latter refers to an economic structure that needs to be

163



bolstered by more energy consumption and measured in such indices as “unit GDP energy
consumption.” Therefore, while alluding to energy waste and the extent of waste in China, it
is fine to use “unit product energy consumption” to make international comparisons, but it is
inadvisable to leverage the difference of “unit GDP energy consumption” between China and
developed Euro-American economies. The difference of “unit GDP energy consumption”
between China and developed Euro-American economies can be used only to prove our
economic structure consumes more energy than theirs. First of all, the high energy-consuming
economic structure in China is ascribed to our low technological level and poor labor force
quality. For an economic structure like the US, dominated by high-tech and service industries,
the unit GDP energy consumption is low. But does China have the capability to match the US?
Secondly, FDI and foreign trade primarily drive China’s economic growth in the present
phase. The impressive performance of FDI and foreign trade is directly related to the low-end
labor resources that are ample in supply and cheap in price. However, foreign investments
and export products are concentrated in the manufacturing industry that unavoidably raises
the “unit GDP energy consumption” in China. Therefore, the high energy-consuming
economic structure in China is an outcome of natural selection in the current condition of

international division of labor, and has its own historical necessity.

The current electricity tariff policy in China must promote energy conservation, support
renewable energy, and make energy consumption sustainable. Moreover, it also must pay
equal attention to the sustainability of the national economy. It is imperative to respect the
historical necessity of forming a high energy-consuming economic structure in China in the
present phase, and it is inadvisable to pursue unit GDP energy consumption minimization in a

blind manner.

2. An overall consumer tariff level reflecting changes in electricity cost and
demand

In the past two years, the overall consumer tariff increase has lagged behind and failed to
inhibit the upsurge in fuel price rise and demand. This is primarily because i) the NDRC
sets a tight ceiling on price hikes across all localities for fear of sparking excess inflation, and
ii) tariff adjustment rules, and rule on how to determine the extent of adjustments, are

defective.

(1) It is imperative to overturn the traditional concept of keeping the overall consumer tariff
level relatively stable. From the perspective of minimizing social and transactional costs, the
overall consumer tariff level should be kept relatively stable instead of making frequent
readjustments given the lack of marked changes in electricity cost and demand. However, in

light of the fuel price spike and demand upsurge in the past two years, the overall tariff level
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must be adjusted on a timely basis. If we still pursue tariff stability at this time, the inevitable
upshot is to cause a relative contraction in short-term supply, a more burgeoning market
demand, a further decline in power supply reliability, and an increased instability in the
overall power system. Additionally, macroeconomic instability reflects problems in the total
economic volume relationship, while the electricity tariff policy is intended to resolve local
imbalances. Even with frozen electricity tariffs, it is still unlikely to suppress the inflationary
momentum. The primary reason for investment control, especially since last year, is related to
the existence of resource constraints as indicated by the insufficient supply of coal, electricity,
and oil. If the overall electricity tariff level has to be kept stable in such circumstances, it does
a disservice to effectively stimulating energy supply and suppressing irrational energy
demand. The current practice goes against the macro-control objective. Evidently, we have to
follow the dialectic method instead of mechanical tariff suppression even if the electricity
tariff policy is required to fluctuate with macro-control. It is advisable to inhibit demand and

relieve resource constraints by means of raising electricity tariffs.

(2) Establish and refine the regulatory rules and methods for timely tariff adjustment. At
present, the key way to resolve complications in operation is to make revisions in linking the
coal and electricity tariff. According to the prevailing “Coal and Electricity Tariff Linkage
Proposal,” the power generation enterprises shall absorb 30% of the coal price increase. The
regulation works if coal prices rise by 8% or 10% in the short term (i.e., one year). But, how
can the power generation enterprises absorb 30% of price hike given a magnitude of 20%,
30% or several sessions of 8% price increase in a row? This is exactly how the coal price has
been moving since last year. The electricity tariff regulatory authority has unavoidably been
trapped in a dilemma. This is one of the major reasons why last year, the electricity tariff rose

by the largest magnitude ever, resulting in heavy criticism.

Our recommendation for amendment is called: “keeping the road and bridge separate with
different functions”. The so-called “road” refers to the normal requirement by the regulator
for enterprises to ““constantly raise efficiency.” This requirement has been met through the
generally adopted practices of adding an efficiency coefficient in the tariff adjustment
formula in foreign countries (for example, X in the British price adjustment formula “RPI-X”
is called an efficiency factor). Currently, the Chinese government only adopts an electricity
pricing formula without any tariff adjustment formula in place. To regulate and legislate
electricity tariff adjustment, it is recommended to formulate a tariff adjustment formula as
early as possible. In our prospective tariff adjustment formula, we should also follow the
generally adopted international approach to set an “efficiency increase coefficient” or “cost
decrease coefficient.” It is advisable to resolve the general cost increase that enterprises are
required to absorb through this “road.”

The so-called “bridge” is a solution to special (ad hoc) cost increase. The cost increase after
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offsetting/deducting “the rate of efficiency increase” or “the rate of cost reduction” (mainly
referring to significant fuel price hikes for thermal power generators) in the tariff adjustment
formula can be considered a special cost increase. Such special cost increases are a price
society must pay to maintain the existing level of energy consumption. It is imperative to
keep consumers aware of energy resource scarcity. Therefore, any such cost increase shall be
completely passed through to electricity tariffs.

3. Establish a consumer tariff structure compatible with power supply cost

The consumer tariff structure refers to the unit price differential and proportional relationship
between consumers as a result of the difference in manner, time, and voltage of power usage.
The electricity tariff structure directly dictates whether a reasonable power consumption
structure can be formed. It not only has a bearing on energy conservation performance, but
also affects a series of resource allocation efficiencies. Consequently, the sustainable
development tariff policy structure must include “establishing a consumer tariff structure
compatible with the incurred power supply costs.” To fulfill this mission, we should do the

following work:

(1) Reclassify consumers and adjust their price differentials. In general, the present consumer
classification and price relationship is still out of step with actual power supply costs. Even
though the classifications different in all localities, it still results in excess ‘“cross
subsidization.” For example, cross subsidization is reflected in the similarity between
residential and industrial consumer tariffs. In addition, commercial consumers are charged the
highest tariff, which is more than 70% above the average rate. Apparently, this deviates from
the actual costs incurred by consumers on the power system. We should reclassify consumers
based on the voltage level and user load characteristics. Especially in the power shortage
areas, it is advised to raise residential tariffs and completely resolve the issue of excess

cross-subsidization between residential and other consumers.

(2) Improve the time-of-day tariff structure. In 2003, China fully implemented the peak/valley
tariff system. The system should be improved as follows:
e Further expand the scope of implementation for the peak/valley tariff system.

3

e Adjust time-of-day price differentials according to the “unique circumstances of each

locality.”

Implement “seasonable tariffs” in necessary areas.

Encourage the use of a “peak tariff.”

Fully implement “high water/low water tariffs” in hydropower dominated areas.

4. Internalize external costs

Power generation consumes approximately 50% of the total national coal production in China,
and coal fired power plants emit 56% of industrial SO,. As estimated by experts, the cost of
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desulfurization is approximately RMB 0.88—2.8/kg for installing fluid gas desulfurization
units in 300 MW coal fired units, based on the actual sulfur content of coal for power
generation. The state levied SO, emission charges, however, are merely RMB 0.21--0.63/kg.
The environmental costs are far from being included in the accounting costs of power
generation enterprises. As a result, power generation enterprises are reluctant to install
desulfurization units. Some installed units are even left idle. To decrease thermal power

generation pollution, we must adopt measures of internalizing external costs.

(1) Significantly increase emission charge rates. To fundamentally solve the emission and
acid rain problems in China and reach the government control target, the SO,
emission-charging rate should be set at a level in excess of the costs incurred by enterprises.
The emission SO, charging rate should be raised 4-10 times, to RMB 1—2.8/kg. China has
markedly different areas in terms of weather, population density, and cultural heritage.
Significant differences in the extent of SO, emissions results in varied SO, emission control
targets. For example, a relatively high rate should be imposed in the populous eastern areas,
and humid, yet acid rain plagued southwest China. The SO, emission-charging rate can be set
lower in Inner Mongolia, Xinjiang, and northern coastal areas with sparse populations and

dry weather.

(2) The power grid tariff must cover reasonable costs of desulfurization. While significantly
raising emission-charging rates, associated policies should be put in place to allow enterprises
to recover costs of installing and operating desulfurization units through normal channels.
This will encourage additional investments in environmental protection. In the current stage
where the government sets the grid tariff, the tariff should cover the reasonable costs of
desulfurization. NDRC has recently released the uniform 1.5 fen/kWh desulfurization cost
recovery rate in China. This rate is appropriate for newly built turbo-generators, but
insufficient for old generators. Old generator refurbishment is a key measure to reduce SO,
pollution. To this end, we recommend setting a separate rate appropriate for old generators
based on the higher costs of refurbishment, and allowing for appropriate elasticity in

implementation.

5. Gradually introduce a competitive mechanism

The market mechanism is the most effective means of saving resources in any competitive
arena. Based on international practice and experience in electric power markets, the
competitive pressure from “unilateral” or “bilateral” trade compels power generation
enterprises to employ all available means to minimize fuel consumption, directly benefiting
energy conservation. If the “bilateral” trade system is adopted, a demand factor can be
incorporated into the tariff formation mechanism to conserve more energy. Moreover, the
Chinese power industry has basically separated power plants from grids. Without introducing
a competitive mechanism, it will increase transactional costs while frustrating efforts to

optimize resource allocation. We must introduce the competitive mechanism, and employ
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market mechanisms to achieve sustainable economic and social development. The following

near-term measures should be taken:

(1) Speed up the “large account user direct purchase” trial endeavor. At present, Jilin Carbon
Factory is the only large account enterprise approved by the NDRC and the State Electricity
Regulatory Commission for direct power purchase. In the future, all large account consumers
for the big energy bases should be allowed to trade directly with power generation enterprises,
minimizing power transmission losses. According to the previous international experience in
electric power system restructuring, the supply of electricity from power generation
enterprises to large account users relates to the “bilateral” approach of electricity trade. In
essence, power generation enterprises trade directly with large account power users, most of
which are power distribution and sales companies. Therefore, piloting “bilateral trade” in the
power market should not be limited to the direct trade between power generation enterprises
and large end-users. Instead, for future development, it should be targeting the direct supply
from power generation enterprises to independent power supply companies. These
independent power supply companies may have many forms of ownership structures to
choose from, extending from the joint venture between an existing provincial power company
with other investors, to wholly owned private enterprises. The power supply operation can be
entrusted to the provincial power companies, or undertaken by the independent power supply
companies. Requirements for users in a “direct purchase” area should be based on those for
high power usage rate enterprises. As for the “direct purchase” approach, “direct purchase”
through grids is preferred, without excluding private line “direct purchase.”

(2) Attach top priority to designing an electric power market model in line with domestic
situations. This round of electric power system restructuring is centered on introducing a
competitive mechanism. The common international practice is first to determine an electricity
trade model and related rules, and then design the corresponding industry and corporate
restructuring options. Once power plants and grids are completely separated, the power
generation side or user side competitive market will be in effect. The practice in China is
quite the opposite. Over a year after “power plant/grid separation,” separation is still
incomplete: the power grid companies still own a considerable size of conventional power
generation capacity, and “core/supplementary operations” are still not separated. Additionally,
the related decision-making authority is still researching and debating core reform issues of
the basic electricity market form and distribution. Given the vast expanse of China’s territory,
the power grid structure and electricity market must be regional. Considering the uneven
regional, social, and economic development at the present stage, “competitive bidding” (a
“unilateral” market method) may not apply in all areas as an approach to introduce
competition into the power industry. It is required to design the electric power market model
well, and in line with the domestic situation, before being able to actually solve the

sustainable power development issue through market mechanisms.
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6. Regulate and consolidate tariff-based government funds

At the present stage, public funds are required to promote energy conservation (i.e., supply
side management) and support renewable energy development. Raising such funds through
tariff surcharges is in congruence with the principle of fairness and efficiency. China has
experience in operating the “Electric Power Construction Fund,” the “Three Gorges Fund,”
and the “Reservoir Area Immigration Support Fund.” These tariff-based government funds
can be regulated and consolidated to support policy for sustainable energy development.

Regulation and consolidation methods mainly include:

(1) Funds should reflect their name: Currently, there are many tariff-based government funds
raised in the public interest. To avoid consumer misunderstanding, these funds should reflect

their name and be uniformly called “Electricity Public Interest Fund.”

(2) Expand the scope of application by increasing the expenditure items of energy

conservation and renewable energy development.

(3) Change funds from price inclusive to price exclusive. Current government funds are
collected price inclusive and included in the sales revenue of many localities’ power
companys. This makes it difficult to regionally transfer payments or form a “social sharing”
mechanism. Such funds should be collected exclusive of price, and directly become

govemmental revenue.

(4) Funds should be borne by power consumers. Payments from power consumers are the
funding sources for promoting energy conservation and supporting renewable energy
development. Power consumers may have different responsibilities for fossil energy
consumption if they consume power in a different manner. Consumers consume fossil energy
primarily through the quantity of electricity consumed. However, a higher electricity bill does
not necessarily mean more electricity consumed. Therefore, from the perspective of fairness
and energy conservation, the major “payers” should be the actual electricity output consumers
instead of capacity consumers. It is inadvisable to link government funds for supporting
energy conservation and renewable energy development with total electricity charges. Instead,
such funds should be levied on a unit basis.

(5) Adopt a two-tier central and provincial fund sharing mechanism. Based on the central and
provincial renewable energy development programs, funds within the scope of central
strategic planning and subject to approval by the central government should be shared
nationwide. For funds under local planning and subject to approval by local government, the
amount of funds under the “target price” should be shared nationwide while the amount
above the “target price” should be shared in the localities. We recommend setting up central
and provincial escrow treasury accounts and keeping “revenue and expenditure separate.”
The energy regulatory authority should consult their electricity tariff regulatory counterpart in
reviewing fund approval, determining the funds allocation proposal, and disbursing funds
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after review by the treasury department.

7. Establish standardized renewable energy based electricity tariff
administrative measures

Given the vast expanse of territory in China, and the substantial differences across regions
regarding the reserve of and demand for resources, there should be a price differential for
electric power generated in different regions using different kinds of renewable energy. The
question is how to set a reasonable price differential. Recommendations for if the government
regulates the tariff on electricity to power grids:

1). Set a price differential for electricity generated from different kinds of renewable energy
based on normal cost differences. Normal costs shall be determined with technology
recognized by the project regulatory authority as a precondition, and considering: universal
equipment purchase prices, uniform equipment installation standards, uniform per capita

salary levels, uniform financial expenses, and ROI standards.

2). The principle of public fund efficiency maximization should be observed when setting a
regional price differential for electricity generated from renewable energy. According to the
requirements of the “Renewable Energy Law,” related government authorities are considering
setting the base price of electricity from renewable energy per region. Because most
renewable energy based power plants are small in scale, they are connected to the standalone
local power grid or low voltage distribution grid. If the central government directly sets the
base price for electricity generated from renewable energy, information support is absent,
workload is excessive, and it deviates from the hierarchical tariff management system
currently in use. Therefore, it is advisable to consider that the central government only
prescribe a uniform standard for the price differential between renewable energy generated
electricity and conventional energy generated electricity. On the basis of the uniform standard,
the local electricity tariff regulatory authorities can decide on the specific base price for
electricity generated from renewable energy in their respective localities.

8. Grant local government’s considerable latitude to raise DSM short-term funds

Demand side administration is in dire need of funding support. In the near term, the central
government does not have a policy establishing a stable channel of funds. Local governments
should be given latitude to raise DSM short-term funds. For example, in the areas where a
peak tariff is set, the revenue raised by the power grid company can be used to support

demand side administration.
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+A Study of Fiscal Policies for China Auto Vehicle

Development
[Executive Summary]

China Automotive Technology and Research Center

Since October 2004, the project group of the China Automotive Technology and Research
Center (CATARC), has researched and launched a Study of Tax and fiscal policies for clean
fuel and energy efficient automobiles, support by funding from the Energy Foundation.

On February 5, 2005, the initial meeting was held in Beijing. From March 21-22, 2005,
supported by the Energy Foundation and The William and Flora Hewlett Foundation, and
sponsored by CATARC, an international conference of Fiscal Policies For Promoting
Cleaner And More Efficient Vehicle Technologies was held in Beijing. More than one hundred
representatives from different government departments, research institutions, and enterprises
participated in the meeting. The experts discussed China’s energy and environmental

protection needs, and analyzed possible tax policies for adoption.

Combining research on China’s domestic conditions and new technology in the automobile
industry, the project group put forward short, medium, and long-term tentative schemes for
motor vehicle and fuel tax systems, and proposals to reform tax rewards and punitive

measures.

1 Adjustment of the automobile consumption tax (Short-term scheme)

1) Adjust the consumption tax to promote the popularization and use of cleaner and
more efficient vehicles

Adjustment principles for the passenger car consumption tax are as follows:

o The consumption tax rate will combine the vehicle in question’s fuel economy and
emission levels.

e Do not change the tax base, but slightly increase the total value of the tax revenue.

¢ Do not change the taxation target; i.e., continue to tax manufacturers.

o Differentiate taxation targets in more detail.
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o Utilize transfer payment to foster cleaner vehicles.
Adjustment proposals are as follows:

Levy consumption taxes according to categorization as a passenger car. A passenger car is
defined as a passenger vehicle with no more than nine seats and which complies with

international vehicle classification standards, including sedans, SUVs, and MPVs.

2) Adjustment scheme of the fuel consumption tax

Propose to reduce or remit the consumption tax rate for cleaner energy.

2 Adjust the structure and levying method for the vehicle purchase tax

Principles of adjustment are as follows.

e Keep the total tax base and enhance properly.

o The tax will be still levied during purchase of the vehicle, and before registration.

o Encourage the purchase and use of energy-saving vehicles.

e Levy a punitive tax for vehicles unable to reach the fuel economy standard, and for those

that the government has established an encouragement fund system for.

Reduce the tax to encourage the sale and usage of vehicles using new energy sources.

Adjust vehicle purchase tax in time to correspond with the consumption tax rate.

Vehicle classification should refer to the consumption tax adjustment scheme.

3 Medium and long-term adjustment scheme for the vehicle taxation system

The following medium and long-term vehicle tax adjustment scheme and related policies are
proposed after the fuel tax has been implemented.

e Adjust the consumption tax collection phase from the production to the distribution stage.
e Adjust the vehicle purchase tax criterion.

e Reduce the vehicle tax rate at the production and distribution stages, and increase the tax
rate at the purchase stage. To extend revenue gross income, propose constructing a vehicle
weight tax, instead of one based on vehicle type and use.

e To achieve sustainable development in the automobile industry, continue adopting polices

promoting energy-saving and environmentally friendly vehicles.

Subsequently, the project team subdivided the adjustment schemes of the consumption and
vehicle purchase tax. From March to May 2005, the project team proposed the following

schemes:

A. Consumption tax

1. Adjustment scheme of the consumption tax
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Change the consumption tax of passenger cars from the original three phases to seven phases,
and shift the respective tax rate. This scheme is in the last stages of confirmation. However,
each phase’s tax rates have not been finalized. The present phases divided tax rate scheme are

shown in the following table:

Displacement (L) | <1.0 [ 1.0~1.5 | 1.5~2.0 | 2.0~2.5 [ 2.5~3.0 | 3.0~4.0 | >4.0

Proposal tax rate 1% 3% 5% 8% 11% 15% 20%

2. Reward and punishment scheme for the vehicle consumption tax

1) Reward scheme
a) Levying criterion

¢) Rewards passenger cars that have reached the second stage fuel consumption standard

and the third stage emission standard.

d) Decrease or remove the consumption tax for vehicles mention above. However, still

levy a tax at the production stage.

b) Tax rate confirmation and application
There are four schemes proposed by the work team:

1) Halve the consumption tax for passenger cars which, according to the new consumption tax
rate, have reached the second stage fuel consumption standard and the third stage emission

standard.

ii) Apply the consumption tax reward to passenger cars that have reached the second stage
fuel consumption standard and the third stage emission standard. The amount of the reward
should be based on the percentage of how much lower the actual rate is than the standard (if

lower than the fuel consumption standard by 10%, reward with a 10% tax).

iii) Apply the consumption tax reward to passenger cars that have reached the second stage
fuel consumption standard and the third stage emission standard. The amount of the reward
should be based on the amount of how much lower the actual rate is than the standard (if

lower than the fuel consumption standard by 0.5 liter, give 10% tax reward).

iv) Give fixed taxation exemption to passenger cars that have reached the second stage fuel
consumption standard and the third stage emission standard. The amount of the reward

should be based on the amount of how much lower the actual rate is than the standard (if
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lower than the fuel consumption standard by 0.5 liter or 10%, give 200 yuan tax reward).
2) Punishment scheme

a) How to set the levying stage

1) Levy a punitive tax related to fuel consumption standards at the production stage.

i) Levy a punitive tax on cars and conceal it in the price of the car so that consumers cannot

feel the relationship between price and fuel consumption.
iii) The manufacturer should conceal the tax punishment in the vehicle price.

iv) Imported cars not complying with the standard should also be subject to a punitive tax.

b) Punitive tax rate

There are three schemes proposed by the work team:
1) Double the excise on vehicles not reaching the first stage fuel consumption standard.

ii) Apply a punitive consumption tax to passenger cars not reaching the first stage fuel
consumption standard. The amount should be according to how high the actual rate is as
compared to the standard. For example, if higher than the fuel consumption standard by 0.2
liter, apply a 10% punitive tax.

iii) Give punishment tax to the passenger cars that have not reached the first stage fuel
consumption standard. The amount should be according to how high the actual rate is as
compared to the standard. If the rate is higher than the fuel consumption standard by 0.5 liter,
apply a 1 or 2 % punitive tax.

With the aid of the project team’s research, in June of 2005 the related government

department brought forth the punishment scheme.

Apply a punitive tax to passenger cars not reaching the first stage fuel consumption standard
prescribed by GB 19578—2004. The calculating formula is below:

Punishment scheme 1: the additional excise rate = excise rate X 50%
Punishment scheme 2: the additional excise rate = excise rate + 5%
Punishment scheme 3: the additional excise rate = excise rate X 50% + 5%

The excise rate should correspond to the tax rate for the engine displacement of the passenger

car.

The total consumption tax rate = consumption rate + the addition consumption rate
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Displacement (L) ~1.0 1.0~1.5 | 1.5~2.0 | 2.0~2.5 | 2.5~3.0 | 3.0~4.0 | 4.0~
Tax rate 1 3 5 8 11 15 20
Punishment scheme 1 1.5 4.5 7.5 12 16.5 22.5 30
Punishment scheme?2 6 8 10 13 16 20 25
Punishment scheme 3 7.5 12.5 17.5 25 32.5 42.5 55

B. Vehicle Acquisition Tax
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1. Revenue encouragement scheme for the Vehicle Acquisition Tax
1) Taxation standard for preferential revenue

i) Preferential revenues will be imposed on vehicles reaching the limited fuel consumption of
the second phase ahead of schedule, and reaching the national emission standard of the third

phase.

ii) Preferential revenues related to auto fuel economy will be imposed in conjunction with the

vehicle acquisition tax. The former taxation system and phases do not need to change.

2) Preferential tax rate and ration Every limited grade of vehicle complying with its
weight zone is a given a percentage less than the limited fuel economy standard of the second

phase. For example, for 10%, the revenue will be decreased 10%.

1) Every limited grade of vehicles complying with its weight zone is given a ration less than
the limited fuel economy standard of the second phase. For example, for 0.5 liter, the

revenue will be decreased a given percent, such as 10%.

i) Every limited grade of vehicles complying with its weight zone is given a percent less than
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the limited fuel economy standard of the second phase. For example, for 10%, the revenue

will be decreased a given ration, such as 500 yuan.

iii) Every limited grade of vehicles complying with its weight zone is given a ration less than
the limited fuel economy standard of the second phase. For example, for 0.5 liter, the

revenue will be decreased a given ration, such as 1000 yuan.
2. Revenue Punishment Project for the Vehicle Acquisition Tax
1) Taxation phase of the punishment revenue

1) Punishment revenue related to auto fuel economy will be added and imposed during the
vehicle consumption phase. The former taxation system and former taxation phase do not

need to change.

i1) The punishment revenue is not included in the auto price. Thus, consumers will be able to

perceive the punitive effects of low fuel efficiency.

2) Definition of the punitive tax rate

1) Impose a punitive tax, such as 10%, on vehicles that cannot reach the standards of their
weight level, and if their fuel consumption is higher than a certain numerical value such as
0.1 liter.

ii) Impose a punitive tax, such as 2 %, on vehicles that cannot reach the standards of their
weight level, and if their fuel consumption is higher than a certain numerical value such as
0.1 liter.

In order to scientifically evaluate the effect of auto tax system regulation, the Toyota Motor
Company and Gendai Advanced Studies Research Organization will use the Computable
General Equilibrium (CGE) model to appraise and compare the projects. The CGE model
will focus on researching how the government applies the tax policies for autos and fuel.
Tax policies to research include, the Passenger Car Fuel Consumption Limit Standards, the
consumption tax decrease and purchase tax for environmentally friendly vehicles, the fuel tax,
and the cash allowance. Members of the team have finished designing the model and
dispersing related data to deputies of relevant companies. The results of the model will be
finished in November 2005. Additionally, the American National Nested Multinomial Logit
can also be used to evaluate the government’s application of the Passenger Car Fuel
Consumption Limit Standards and Tax Encouragement and Punishment Policy. In the next
stage, the work team will research the use of consumption tax rebates and vehicle purchase
tax reform to increase the purchase of electric- and gas-powered cars.
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