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On the basis of provincial data on carbon dioxide and sulfur dioxide emissions, GDP,
and the energy price index, and using modern econometric methods, we examine the
benefit (carbon dioxide emissions reduction), collateral benefit (sulfur dioxide
emissions reduction) and related costs (reduction in GDP) of carbon taxes. We also
offer an assessment of the scale and burden of environmental taxes on economic
growth, as well as what strategic premises underlie the deliberations about carbon
taxes by makers of policies regarding taxation and income distribution. Building on
the basis of research on these two topics, and borrowing from international
experiences in carbon taxes, we put forward four options for carbon dioxide emission
reduction policies. And through comparison among the four, we suggest that carbon
tax reform start with that of the consumption tax.
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It would be a tall order for China to reduce its GHG emissions by as much as has been required
internationally. First, from the point of view of the relation between energy and carbon dioxide
emissions, China is currently experiencing rapid economic growth, and as such has a large
demand for energy. This means that mitigation efforts would necessarily affect employment,
investment and economic growth in China. Secondly, carbon dioxide emissions in China are
characteristically unevenly distributed across different regions and different economic sectors,
compounding the difficulties of any mitigation efforts. From the point of view of industrial
structure, the metals smelting and rolling industry alone accounts for 30% of the country’s total
GHG emissions. Indeed, the top emitters are all upstream industries that are economically
foundational, providing input for other industries. So if the carbon emissions by these industries
are restricted by means of the imposition of carbon taxes and higher electricity prices, it would
have a ripple effect, with large consequences for not only these industries themselves but also
those downstream from them. From a regional point of view, carbon dioxide emissions in China
tend to be highly uneven among provinces, with the three largest emitters accounting for 33% of
the national total, and the five largest for 50%. Thirdly, in terms of the structure or energy sources,
the representation of coal in China’s total energy source package is larger than in any other
country. Coal is both abundantly and cheaply available. If we shift the primary source of energy
from coal to oil or natural gas, it would entail the need to import large amounts of energy source
from other countries, which would threaten the energy security of the nation.
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Overall, the optimal emissions reduction strategy is to transform China's highly energy intensive
model of economic growth through domestic institutional reform, without too much negative
impact on domestic economic growth, employment and investment. This concerns issues such as
domestic policy reforms and international negotiations strategies. From the point of domestic
policy reforms, critical to reform of the relevant institutions is energy and resource price reforms
and reform of associated tax system. From the policy perspective, it would be helpful if the impact
of carbon taxes on carbon emissions and on economic impact can be determined, for then the
government can better decide what energy and resource pricing reform measures to undertake,
how to tax (through carbon taxes, for example) highly energy intensive businesses, and to send
signals directly to businesses in general so as to encourage them to reduce their carbon footprint.
[We need to] study what some of the different compositions of tax reform measures are, such that
on one hand resources taxes can be used to supplement the government tax base while on the other
hand the receipts of these taxes can be used effectively towards investment and R & D in energy
conservation and carbon emissions reduction. This research, along with the suggestions and
recommendation it issues in for institutional reform and policies will facilitate China’s shift from a
"black economy", to a "brown economy" and then to a "green economy". As such, it would have
great significance for China’s efforts to shift towards an economically, socially and
environmentally sustainable developmental path. So far as international negotiations strategies are
concerned, concrete knowledge of the impact relevant policies and institutional reform measures
would have on emissions reduction and economic growth such as would be obtained through such
studies is most helpful to the government, which would be steadfast in its own stance, proactive in
its negotiations strategies regarding mitigation, and by doing so, establish the image of a great
country that takes its international obligations seriously.
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I. Current Status of Environmental Taxation in China and International
Comparison
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Even though nominally environmental taxes do not yet exist in China, existing tax items do
already include some that implicate the environment. Through these, the tax codes contain
considerable number of measures meant to help protect the environment. According to the
definition of environmental tax adopted by the OECD, these tax items and measures fall into the
category of environmental taxes.
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In 2007, receipts from environmentally-related taxes accounted for 2.41% of GDP, which was
higher than the average for OECD countries (for which the weighted mean was 1.71% and the
arithmetic mean was 2.36% in 2006), and closer to the figures for Germany (2.40%) and France
(2.05%), and much higher than the US (0.86%) and Mexico (0.58%).
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From the chart showing the proportion of receipts from environmentally-related taxes out of total
tax receipts, it can be seen that the percentage for China, 12.04%, is almost twice as much as the
average for OECD countries (the weighted mean being 5.38% and the arithmetic mean 6.63% in
2006), much higher than Germany (6.74%), France (4.64%), the US (3.05%), and Mexico
(3.18%), and slightly lower than Turkey (14.89%).
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In regard to the collection of environmentally-related taxes, the Chinese government has offered
matching policies and reduced tax rates, plus some related compensation policies. However,
having to attend to other policy goals at the same time, while some of these tax measures do
benefit the environment, others have turned out to do quite the opposite.
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I1. The Mitigation Effects of Carbon Taxes
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Unlike carbon dioxide, whose effects tend to be global on scale, sulfur dioxide is a pollutant
whose impact is largely confined locally. Since reduction in carbon dioxide emissions helps bring
down the emissions of sulfur dioxide as well, the second can be considered a collateral benefit of
the first. Therefore, when the direct benefits of mitigation efforts aimed at carbon dioxide fail to
materialize, the implications of these efforts for the collateral benefits may nonetheless be of great
significance to Chinese policies makers.
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Due to the “co-dependency” between carbon dioxide and sulfur dioxide, that is, since reduction in
the emissions of one correlates with reduction in the emissions of the others, it means that policies
intended to reduce carbon dioxide emissions would have the effect of reducing the need for fossil
fuel. This would in turn lead to a reduction in sulfur dioxide and related emissions, which are
collateral benefits of mitigation efforts nominally targeting at carbon dioxide. And these collateral
benefits constitute an important incentive in international policies to reduce carbon dioxide
emissions.
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On the basis of estimates of the size of the collateral benefits in terms of sulfur dioxide emissions
reduction, the Chinese government can improve their mitigation efforts both economically and
substantively by adjusting their strategies for the two kinds of pollutants respectively. For example,
carbon taxes and carbon trading can encourage businesses to improve their energy use efficiency
through technological improvement. The results are reduction in carbon dioxide emissions and
concomitant reduction in sulfur dioxide emissions. This implies large amounts of savings on
desulfurization technologies and government investment. The government can arrive at the
optimal target for carbon dioxide emissions on the basis of analysis of both the cost of reducing
carbon dioxide emissions and the benefit of reducing sulfur dioxide emissions.
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With the new model applied here, we have performed an estimation using the data for China, and
the result is that for every ton of carbon dioxide emission that is reduced, the concomitant
reduction in sulfur dioxide emissions is 0.0006 ton in the short-term, and 0.01 ton in the longer-
term. In monetary terms, the collateral benefit of each ton of carbon dioxide emission reduced is
RBM 11.77 in the short-term and RMB 196.16 in the longer-term.
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Mitigation measures tend to be more costly in regions that are economically more developed, and
less so in regions that are economically less advanced. In the interest of cost minimization,
therefore, regions that are economically less developed and those with a large presence of heavy
industries should be chosen to have mitigation measures implemented. But this would lead to
inequity, where the costs of mitigation are borne by regions already poor, and avoided by those
already richer by comparison.
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With respect to the issue of effectiveness, in order to minimize distortion of the economy (that is,
to minimize the upward pressure on energy prices), the choice of location for implementing
mitigation measures should be those regions with the greatest emissions reduction potentials,
namely, regions that feature a large representation of the energy industry or those with a high level
of base emission rate.
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Therefore, the best strategy should be to do a cost-benefit analysis in order to determine the least
costly and most effective places for implementing mitigation measures. The cost of implementing
these measures at those places would be, however, spread out across the country. This would
ensure a proper balance between the pursuit of low cost and that of high effectiveness.
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I11. The Fiscal background for Carbon Tax Reform
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For a long time, there have been constant debates about the appropriateness of the size of the
public sector in China, as well as the tax burden on the macroeconomy. For example, The Bureau
of Taxation, which is a government agency, contends that compared with other countries in the
world, tax burden in China is on the low end of the spectrum. However, by OECD’s criterion,
China’s public sector is much bigger than is officially claimed, and the tax burden heavier as well.
Take the year 2007, by our own criterion, China overall tax burden was 20.1%, but 27.2%.
according to OECD criterion. While this the latter number is lower than what it is for north
European welfare states, it is already higher than the numbers for South Korea and Mexico, and is
very near those for the US and Japan.
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Compared with other countrie, income structure in China is also unique. Indirect taxes (Value
Added Tax and Corporate Tax) make up for the bulk of the government’s tax receipts, of the total
of which personal income tax accounts for a relatively small percentage. For example, in China
VAT and corporate taxes together account for 48.3% of the government’s tax income, which is
much higher than in the US, which is 18.3%, or 32.2%, the average for OECD countries. By
comparison, personal income tax accounts for 34.7% of the US government’s tax receipts. That
number is 4.7% in China, which is lower than not only the US, but also the average for OECD
countries, which is 24.6%.

2“7 W, W BUA RAECIE A TR I RN, 5 2 T AR
BT BN SN C LA SRR FIIE BIA ST VG e 2 . X = ANFTI R A 1 3k
IAEZS RE BUF AN IURBE . WG S IR AT S Sk, DR Ry 22
B BOR AR A TR IRl 0 SR A I BRI SR 7 AR 2 H bR
Z N REATRUA .

During the period covered by the 12th Five-year Economic Plan, the fiscal system is charged with



the task of not only promoting economic growth but also taking preventive measures in
anticipation for economic turbulence, as well as mitigating income inequality and preventing and
redressing environmental pollution. These last three objectives change our calculation when
considering the size and the composition of both the government’s income and its layout, and the
fiscal relationship between the central and the local governments.
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In this new environment, the function of the fiscal system will likely undergo considerable
changes. The centrality of the goal of promoting economic growth will gradually give way to an
approach in which economic growth, prevention against economic turbulence, income
redistribution and pollution management and other objectives all receive their share of policy
attention. During the 12th five-year plan period, the fiscal system will be subject to significant
adjustment with respect both to overall size and composition.
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IV. The Underlying rationale of the Carbon Tax and International Experience

WK IR EZK, RERERK P 1990 55 S B SCE, nf LRGN T Bl
Bz

An examination of what developed countries have gone through would reveal that, especially after
the green tax reform of 1990 in the EU, the following several paths can be discerned.
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ep 1 : Reconfigure existing tax items

Step 2 : Introduce carbon tax, enlarge the
tax hase, etc.
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Step 1 - Reduce subsidies
" incompatible with the low-carbon
' objective
1 Step 2 - Reconfigure govermnment
layout in accordance with the low
| carbon objective
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We can borrow from other countries’ experiences with carbon tax and energy tax, which have
tended to have the following features in common:
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(1) Carbon tax is but one of many instruments in a package of mitigation measures
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(2) Ttis a part of the fiscal policy, and substitutes for other types of energy taxes, and mitigates
the various kinds of distorting effects traditional taxes can have on labor and capital
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(3) The adoption of the carbon tax is done through gradual phase-in, open to adjustment to
accommodate inflation
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(4) Offer of tax relief or liability exemption to highly energy-intensive as well as internationally
competitive industries
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The experiences of European countries in their implementation of the carbon tax and energy tax
are of great significance to our own efforts to design a sensible and rational carbon tax system.
The right tax rate, the identity of the government agency to collect it, reform of other types of
taxes, and special tax privileges enjoyed by some agencies and industries must all be properly
considered so as to minimize the cost of the carbon tax while maximizing its benefits.
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V. Principles Governing the Design of Mitigation Policies.
(1) WA H P 7] The Principle of Revenue Neutrality
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Revenue neutrality refers to the fact that total tax revenue remains constant, that is, while the
carbon or energy taxes are introduced, the rates of other types of taxes are reduced accordingly, or
alternatively, receipts from the new taxes would be applied towards certain special departments or
sectors in the form of subsidy.

(2) g Jysgm P 5L The principle of neutrality with respect to
competitiveness
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One of the key issues concerning the carbon tax is the likelihood that it would hurt businesses in
international competition. This is the very reason the carbon tax and other environmental taxes
have faced enormous odds in their passage. Moreover, the more blatant a country’s mitigation
policies become, that is, the more reliant a country becomes on such direct measures as taxation,
the more opposition from businesses there will be.
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The impact of the carbon tax on the international competitiveness of businesses is a function of
many a factor, including the exact location in the economic materials flow where the tax is
collected. But also, should many countries agree to implement the same measure simultaneously,
then this implement in any country would leave their relative competitiveness unchanged.

(3) B H 1 J5U) The Principle of Income Distribution Neutrality
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Besides the low-income populations, the interests of businesses in the energy source extraction
and supply industries would also be affected by the carbon tax, which is a type of energy tax.
Receipts from this tax must be appropriately allocated, for this is critical to its sustained
implementation, and even to increasing its effectiveness.
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VI. The Design of China’s Mitigation Policies
(1) FEBFILAR Current Status of the Carbon Tax in China
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On the basis of the above definition of carbon tax, Chinese taxes that fit it include transportation

fuel, VAT for coal and natural gas, and resource tax, as well as VAT for liquefied gas. In addition,
there are also other forms of indirect carbon taxes paid by corportations.

x: FEKRBLERL
Tablel. Current Status of China’s Carbon Taxes
Item
H % ik | Bi%k Tax Base FiFh Tax Type Fi % Tax Rate
Bl L& Diesel fuel H 98 Consumption Tax | 0.3 Jo/F+ RMB 0.3/liter
Direct B(E A VAT 17%
%:)r(bon TG HY YK W Unleaded | 71 2% %{ Consumption Tax | 0.2 y&/Ft RMB 0.2/liter

gasoline

FEAE L VAT

17%

& M ¥ W Leaded
gasoline

7 2% B Consumption Tax

0.5 JG/FF RMB 0.5/liter

FEAEBL VAT

17%

325 Light oil

7 2% B Consumption Tax

0.2 76/} RMB 0.2/liter

FEAEBL VAT

17%

9% Coal

FE{ERL VAT

27% (13%)

Z P Resource Tax

% Coke

FE{ERL VAT

17%

RARA Natural gas

FEAE L VAT

13%




%P5 F Resource Tax
i S Jet fuel W{EBL VAT il Exempt
£ WAL < Liquefied | #{E i VAT 13%
petroleum gas
J< Gas HE{EBE VAT 13%
&1 ] 200.77 AN RMB 20.077billion
Total
) #% B | K HE{EBE VAT 821.73
B Electricity Generation
Indirect | f{tHi Electricity Supply | Bi{EAi VAT 737.93
%:)r(bon W Y54 Car purchase | 444 %% Vehicle purchase fee | 876.88
BE{EPRL VAT 372.84
71 9Bl Consumption Tax 332.04
) STV FE HEBL VAT
Yacht purchase 7 2B Consumption Tax
W S PEFE 4 HA{EBE VAT 25.56
Motorcycle purchase 7 9t Consumption Tax 15.92
ffi FHAZHE T H The use | ZEMAL 68.16
of transport vehicle

(2) EUE5mEEIIsHER R Adequate mitigation effects
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Appropriate tax rate is important. When the rate is too low, it would be insufficient for achieving
emissions reduction targets, but if it is too high, it would excessively distort the market, dealing a
fatal blow to certain regions and industries.
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Careful selection of the taxed items. Here the issues to be considered include, so far as taxing
energy sources is concerned, whether the rate should be based on quantity used or price paid, and
whether it is production or consumption that should be taxed if optimal effect is to be obtained.

(3) FEARUFIHE ST EE R, B MEBTR A Minimization of the cost of

the carbon tax while ensure adequate mitigation effects
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(1) S X o
The cost of tax collection mostly includes the cost of advocacy and the cost of actual collection.
The cost of advocacy has mainly to do with what it takes to overcome oppositions before it is

actually passed and goes into effect. Obviously, because carbon tax reform can potential detract
from the competitiveness of businesses and has consequences for income distribution,
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stakeholders would certainly try to block it.
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The actual cost of collecting the tax includes the various costs associated with the identification
and design of the tax items. Generally speaking, when other taxes remain intact, the introduction
of a new tax item tends to entail a large tax collection cost. Therefore, to address this problem, the
following issues must be given due consideration:
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(a) When selecting the types of items to be taxes, we may opt for categories that
already exist, and make necessary adjustment in the specific items in that category to
become taxable. This way, the cost of collection is kept low. Alternatively, if the
introduction of the new tax item involves increase of the tax base, some recombination,
reconfiguration and simplification of preexisting taxes might be undertaken in order to
keep the total cost of tax collection from burgeoning.

(b) G MIBIILIEFE

(b) Proper choice of tax base.
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When the types of taxes are considered, government conduct must be subject to monitoring at
minimal cost. This is to prevent misuse of special-purpose funds.
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(4) Reform of the current system of government subsidy. A good way of maintaining the

competitiveness of businesses and to protect the environment at the same time would be through
appropriate subsidization targeting certain sectors or needy populations.
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VII. Comparison among different Mitigation Policy Schemes

(1) EPh RN LA LR Content, advantages and disadvantages of the different
policy schemes

Table2. Different schemes and their key content

75 % Schemes | 9% Content

1 B E B, ST R R 1)
BORIERL L, $mBiR

Directly increase the consumption tax rate, and
increase the tax rate for fossil fuels

2 SO B BLAA R VAT reform
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3 FRAIAZ 5 I (cap-and-trade)

4 BRANAZ 5 il e 5 B A 1 4 15
The combination Cap-and-trade scheme and
carbon tax

AR HWER ik, A e R B S, B inebi 2 T 20
TS Z, RG22k, HAA 2R TSGR S & 3 S st
G, AR DA SE Ry AT 914 70 e, i AT K. Ik, @l
o AR i A7 SR AR R AT L N o B T SO E BRI MO ks,
MR o e R EIRINRIZE s 22 57 . S IAR B 0, R 2 A9 KW I
BN TR REWOT A, BB Brae AN s CBIIARED , XFE—oKk, mILIKY
IFTREEATI A IR SE 4 0, DAk M BOAE, ] RF S e b gk o

No matter which scheme is adopted, some measure of market distortion must be expected as a
result. For example, the carbon tax would increase government tax income, which would lead to
an expansion of the public sector, and is subject to the laws of diminishing marginal return. Cap-
and-trade, for its part, entails shadow tax, and if the initial credit distribution is done through audit,
it would also have the effect of enlarging the public sector. Therefore, it is necessary to establish
of good matching scheme whose purpose it is to correct the distortions that would result from the
implementation of these schemes. In addition to improving the rate of the value-added tax, all
other schemes would to some degree increase income inequality. To address this problem, the best
approach would be to invest the additional revenue towards the development of new energy
sources, or to apply it towards subsidy for the same (e.g. wind power). This would help make new
energy sources more competitive relative to fossil fuel. In the long-run, this would reduce the size
of the carbon tax, while registering sustained mitigation benefits.

(2) AR KAEL K7 Z L Comparison among different schemes Under
the Inclusive growth Framework

Table: Comparison among different schemes Under the Inclusive growth Framework

Schemel Scheme2 Scheme3 (Cap | Scheme4 (Carbon
(Consumption (VAT) and Trade) Tax+Trade)
tax rate) T2 (W FE3 (KT | FE 4 (Fi+
LE IR ER SR ) AT o)
Bl

Promote Economic Growth II I v III

PR K

Slow Economic Fluctuations | II I v III

TR B I B))

Improve income Distribution | I II v 11

HGERON 73 i

Promote Pollution Control 111 v I II

PRy Hevh

P M LILII 2] IV 43 51 28 75 250 5 ok ek 2=

Note: I represents the best result, while II, III and IV represent progressively worse ones.

A BB AN IR I BOR

DA IRHE T AN 2T R

PHEEOR BRIt AT GDP 2K ik, A 12007 ST BUR T E & HA H AR
S R H T2 AR 2 e C g I 25 I AR B RO i H AR 17 Bt
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PRI BRI AR b B2 A Hbr . BRI, RATE B ENE
PESG I AR S AR B3R AN Ty S AT DAl

Carbon dioxide emissions reduction policies do not stand in isolation from other policies. Their
evaluation must take into account not just the proposal’s projected mitigation outcome, its
collateral benefits and impact on GDP, but also its implications for the other policy objectives
policy-makers may also have. China has gone beyond the single-minded pursuit of economic
growth and has entered a new era in which a plurality of national objectives, including sustained
growth, equitable income distribution and pollution abatement are pursued simultaneously.
Therefore, it is necessary to evaluate each of the above schemes from the point of view of the
inclusive growth framework.

ERNUA T =EATI . B, BRI TS GRS T A
A SEEBCEA R BRI, %07 S0 B R ROR SO AN T %
MR IR ZE N INIRD A HE I i S WA 5 7 SR Bl (H R 1%
J7 RAEHAL =S HAR T, BORSOGR R B AR BTG R ROR AN el
(K1, Jrge 1 AEHAL = AR bR AN DATIR IR B B0, B T AEfedber it iy
KA KR TR shHE 2 o 2 5h, i 1 5208 il AN Fo el de i 18T
BORT R A, Prairsd, 55 12 NRIENAKEER, Bonlir.

Each of the above-mentioned schemes has both advantages and disadvantages. For example,
restructuring of VAT is best if one’s primary interests are to promote economic growth and to
check economic fluctuation. However, it is also the worst one in terms of its effects on pollution
abatement. In terms of carbon dioxide reduction, cap-and-trade is the best one, but it also comes in
last in terms of the other three policy objectives. Although Scheme 1 is not the optimal choice in
terms of pollution abatement, it does quite well by the other three criteria. For example, leaving
aside the fact that Scheme 1 ranks no. 2 in its effect on promoting economic growth and reducing
economic fluctuation, it offers a new policy instrument for income distribution reform. Moreover,
of all four schemes, Scheme 1 is the most feasible.

ek, FATAN TS 1, BVEAL 2B 5 50 i o T B .

In general, our research team deems Scheme 1, the restructuring of consumption tax, the most
feasible approach.

For full research report, please contact changcethinktank @ gmail.com.
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