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Abstract

The 3rd Congress of the East Asian Association of Environmental and
Resource Economics (EAAERE 2013) was held in Huangshan city, Anhui Province,
China, on February 20-22, 2013. EAAERE 2013 was sponsored by East Asian
Association of Environment and Resource Economics, hosted by the School of
Environment and Natural Resources, Renmin University of China, and
co-organized by Environmental Economics Division of Chinese Society for
Environmental Sciences. The congress theme is “Environmental and Resource
Economics in East Asia: Innovation and Development” .Themes of the
conference were : 1. Sustainable Development 2. Food and Agriculture 3. Air
and Water 4. Energy and Climate Change 5. Environmental and Resource
Valuation 6. Circular Economy 7. Biodiversity and Eco-system 8. Policy
Instruments 9. Governance 10. Others. Institute of Nuclear Energy Research
(INER) actively developed national science and technology program of
energy.Thus,INER assigned Mr.Zeng,Meng-Feng to participate 1n the
conference and published papers: The Assessment of Emission Allocation
on Carbon Risk Impact for Energy Intensive Industries 1n Taiwan.
He also conducted extensive exchanges of views with the local researchers
during the conference. And share recent research result with foreign
scholars and experts in energy,environment and resource economics
field.Especially,he exchanged the latest 1nformations and
policies which related energy,environment and resource 1ssues to
develop cooperative relations with foreign research units.
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China Japan Korea UsA World

Production 4.751.8 397.1 143.6 4167.5 18.066.8
International
Transport as 80.5 71.3 113.3 9924 22,2338
an Exporter

Ocean 46.4 21.1 36.9 170.0 830.6

Rail 0.0 0.0 0.0 2.0 13.7

Road 2.1 0.0 0.0 201.8 4356

Aldr 32.0 50.1 76.4 618.7 948.0
International
Transport as 172.8 203.5 o7.0 227.5 2,2338
an Importer

Ocean 104.6 106.0 46.4 46.4 836.6

Rail 0.1 0.0 0.0 1.7 13.7

Road 32 0.0 0.0 12.6 4356

Air 65.0 97.4 50.6 954 948.0
Production 4.832.3 468.4 156.9 5.159.9 20.300.6
+Export (1.7%) (15.2%) (44.1%) (19.2%) (11.0%)
Production 4.924.6 600.6 240.6 4.395.0 20.300.6
+Import (3.5%) (33.9%) (40.3%) (5.2%) (11.0%)

Note: The numbers inside parentheses represent the shares of international transport CO; enussion in total

ENNSS10M.

%2~ I HEE FTA Z AfEEEHSE 5

Agreements

Scenario 1

Tariffs on agricultural products and manufactured goods traded in
the zone are removed
Tariffs are lowered gradually and evenly for 7 years

No free trade of services

Scenario 2

Tariffs on manufactured goods traded in the zone are removed
Tariffs on agricultural products traded in the zone are reduced by
50%

Tariffs are lowered gradually and evenly for 7 years

Korea’s MMA for rice is maintained at the current level

Japan maintains its current rice tariff

No free trade of services

11




%3~ BRENEEMRPR R R 2 b H R A LRI =R (B © %)

Production + -
China
Transport
. BAU S1 S2
Period . - B-A C-A
(A) (B) (@]
2007~2013 7.50 7.35 7.31 -0.15 -0.19
20132019 7.20 7.14 7.16 -0.06 -0.04
2007~2019 7.35 7.25 T7.23 -0.10 -0.12
Japan
. BAU S1 S2
Period (A) (B) (©) B-A C-A
2007~2013 0.65 0.98 0.99 0.32 0.34
2013~2019 0.45 0.51 0.51 0.06 0.06
2007~2019 0.55 0.75 0.75 0.19 0.20
Korea
. BAU S1 S2
Period . - B-A C-A
(A) (B) (@]
2007~2013 2.82 2.75 2.76 -0.07 -0.06
2013~2019 2.69 2.54 2.64 -0.15 -0.05
2007~2019 2.75 2.65 2.70 -0.11 -0.05
World
. BAU S1 S2
Period (A) (B) (©) B-A C-A
2007~2013 3.94 3.90 3.89 -0.04 -0.05
20132019 412 4.09 4.10 -0.03 -0.03
20072019 4.03 3.99 3.99 -0.04 -0.04
4~ T HE=E] 2007 H£~2019 £ —E biRE(LE
_ Composition
Scenario Country Total effect Scale effect P
-/ effect
China + + -
Scenario 1 Japan - + -
International Korea - + -
Transport China + + -
Scenario 2 Japan - + -
Korea - + -
China - - -
T . . 20072012 - -
Scenario 1 apan 2013~2019 - +
i 2007~-2011: + 2007-2012-+
Domestic Korea |l 5612 2019 - 2013~2019: -
Production :
China - -
: + +
Scenario 2 Japan
2007--2008 -+
Korea - -

2009~2019 : -
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Environmental Fiscal Mechanism and Reform in East Asia
Akihisa Mori
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%

100

year
0 |
1980 1982 1984 1986 1988 1990 1992-1994..1996 1998 2000 2002 2004 2006 2008
—
=50 ; -
100 | — Japan = Korea, Rep. China
Indonesia - Malaysia Philippines
= Thailand Vietnam = European Union
United States
-150 *
%5 OB = RAGEE P H A
Nation Target Obligation
Japan 25% reduction by 2020 compared with the year 1990 Conditional
South K 30% reduction by 2020 compared with BAU scenario (4% NAMA
outh hored decrease from the 2005 level) )
, 40-45% reduction per unit of GDP by 2020 compared to the
China ) . g . NAMA
2005 level (8.5% reduction compared to BAU 1n 2020)
Taiwan 0% increase i 2025 compared with the year 2000 level
Malavsia 40% reduction per unit of GDP in 2020 compared with the NAMA.
i level
Indonesia 26% of GHG reduction target by 2020 when compared with NAMA.

BATU scenario
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A Model- Based Econometric Assessment of Japanese Carbon Tax Reform
Soocheol Lee (Professor, Meijo University, Japan),

Hector Pollitt (Associate Director, Cambridge Econometrics, UK),

Kazuhiro Ueta (Professor, Kyoto University)
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| Carbon tax

I Impor‘l;;d fuel |

| Fuel prices inc. tax |—)I Fuel demand |—)-IC.D?_ emissionsl
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| Trade effects |(—| Industry costs

L

I Consumer prices I

| Output |<—

Domestic

consumption

Employment |

[ 5 - GRS

S1
S2a  To reach 25% GHG reduction
S2b  To reach 25% GHG reduction

SUMMARY OF SCENARIOS
Carbon Tax Rates Revenue Recycling
FY2012 Reform None

S2c¢ To reach 25% GHG reduction

MNone

95% of revenues used to reduce income
taxes, 5% used for mmvestment in energy
efficiency

75% of revenues used to reduce income
taxes, 25% used to reduce employers” social
security contributions

Yo Difference from Baseline

Change in Energy-Based CO,Emissions Compared to Baseline

25

[l 6 ~ FH#E BAU Zfe 2 AR S (B PERUEE GDP Sk 2 TRkt

000 W13 2014 005 W00 T S8

$2a,82b, 82¢

Loty

Source(s): E3MG, Cambridge Econometrics.
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%o Difterence from Bascline
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Change in GDP Compared to Baseline
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Year
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WY ) N5 2006 1201' 018 2010 20
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Policy conflicts and underperforming emission trading markets in China
Bing Zhang, Jun Bi
School of Environment, Nanjing University
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Introduction:

GHG and Global warming

Potential Climate Change Impacts
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Research motivation

SIS ARINGHINE - \ost emissions concentrated on
industries energy intensive industries.

I ge=Tde sl B « Carbon risk has become a new
. form of risk faced by the
cost and risk industries these years.

* Industries and governments all
G=1 ol e i over the world paid much
attentions to carbon leakage.

EAAERE 2013

{ﬁ» The impact of industrial o

carbon risk and carbon leakage

EU ETS
Cap and Trade scheme

. v
Encrgy Intensity %::'3::20:: electricity cost
. ' .

Abllity to Pass Cost

. . w—r Increases through to
A Prices

! '
—— Market share
< Carbon rlsl;/) - Output / Sales
!
(4 Carbon Leakage

P > Source: Oberndorferet al., (2006)




' Research Questions

* How to lower down Taiwan’s carbon emission
and carbon risk in the matter of energy
intensive Industries

“

= How to upgrade the competitiveness of energy
intensive industries

* How to overcome the problem of carbon
leakage, have become the world’s matter that
need immediate action to be solved

EAAERE 2013 T

The methods used

1.

EAAERE 2013 =




Carbon risk model

1. Basic model
1.1 Production function : ¢, =f(E,, E)

Total emission divides into direct emission (fossil fuel-
combusting emission) and indirect emission (electricity
emission).

Suppose the production function ( q; ) in industry 1 only
affected by electricity ( Ejp ) and fossil fuel ( Ej4 ), and IS
a concave function of electricity and fossil fuel, that is

5:}';' [6Enw>0, 5{-‘. [6Eqn> 0, and th'r fﬁfzm <0, Ezq; f&E'?n =0

EAAERE 2013

Carbon risk model

1.2 Emission behavior

suppose the carbon emission (e;) In industry 1 derived
from electricity consumption (E;y) and fossil fuel
combusfion volume (Ejq).

e; can be obtained by e = agEjg+ a4k,

Qy Is electricity emission intensity (kg CO; per kwh) |,

a4 Is fossil fuel emission intensity ( kg CO» per unit of
fossil fuel)

EAAERE 3013 b ]
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Carbon risk model

| 1.3 Abatement behavior

Suppose all industries are faced the regulation of
total emissiontarget and emission allocation by
government.

Industries should act carbon dioxide abatement (4)) ,
the abatement cost functionis ¢(A;), suppose this
function is a convex function, therefore

65:!514:}0_, 531':'.*1’5;43}0

EAAERE 2013 11

Carbon risk model

| 1.4 Purchasing behavior of emission rig.hts

When industries restrained by carbon emission, they will
compare the advantages between self-abate and buying
emission rights.

Assume the emission volume of industry | 1s Z; | then

[Zi —e;-A, - Ei]_ Thus, Z;=0(or < 0) shows the volume of
buying(or selling) , equals the gross emission ( e/ ) minus
abatement volume (Ar) and free emission allocation ( g, ).
This research assumes ( g ) isfixed, P7is the price of

emission rights and it is also fixed.Thus P7Z;=0 (or=0) means
the cost for factor i to buy (or sell) emission rights.

EAAERE 2013 1z
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Carbon risk model

1.5 Carbon risk behavior

Based on EC Directive 2009/29/EC, carbon risk is defined by
the following formula :

_o(A)+rRE + nE + P'Z
VA

R

(1)

Where R is the carbon risk, VA is the industrial value
added because this research excludes other
primary input (such as labor, funds and land cost), Therefore,

assume the industrial value added equals industrial profits
(VA=)

% Max E-E =Pg—c.(A)-r,E, -1, E| —PTEI-
Ey Ky A,

=

EAAERE 2013

Carbon risk model

1.6 Industries’ optimal decision

To sum up 1.1 -1.5, the industrial profits { ) equals sales
income minus all the relative cost, that is

= Pq-c(d)-rEo—rE - PTZ

Where ry is the electricity price per kwh, which assume fixed;

ry 15 the cost of fossil fuels (energy price), which also
assumed fixed.

Then the optimum decision is as followed :( the following
context omit signi)

EAAERE 203 12

28




a
P{%siwz. =n+Pa, ()
oq
—— =MRP:, =1 + Pty (3)
GE‘L
cc
P )

> ZJJm the formula (4), obtain marginal
batement cost equals price-of emission

rights, which indicates it will reach cost
effectiveness under the emission trading
scheme(ETS).

EAAERE 2013 B L

&, 2. Comparative static analysis of

carbon risk factor

# According to formula (1) , defines carbon risk factor
which includes price of emission rights (PT) ,
emissions intensity (agand a4), electricity price
(rg) and fossil fuels price (r4), and have a
comparative static analysis as table.1

Table.1 [T arative static analvziz| of industries” optimal decizsion

|Exugcnn:uu5 variables & s v dE 1 dX A/ dyY dZ /X
(X
B =i i) =) =i
oot ) <0 <0 =0 o
fy <0 -0 “0 <0
EAAERE 2013 F ={) <0 =() =i} -
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Result 1 :

> Improving electricity emission intensity will influence
industries” demand for emission, and the impact
depend on electricity demand elasticity.

> If the electricity demand elasticity is flexible, the
electricity emission intensity would be higher, and the
Industries” emission demand would get lower.

&z = Es dE: Ei (n B

-I:Jr'ﬂl'. -} dﬂ (1 ﬂrﬂ'. e :- n
) (=) )

+
=
)
+

> |f there i1s a positive relationship between the electricity
emission intensity and the amount of emission rights
allocated by government, based on the grandfathering
rule (as emission right allocation which is based on
historical emissions) , then the impact on the profits of
high emission intensity industries can be expected fo

be reduced.

EAAERE 2013 iz




Result 3 :

# The higher the electricity emission intensity of the
industry, the easier for it fo become a demander in the
emissions trading market. The higher the price of
emission rights, the greater the impact on the
industries’ profits

»> Conversely, the lower the electricity emission intensity
of the industry, the easier for it fo become a supplier in
the emissions ftrading market. The higher the price of
emission rights, the greater the magnitude of growth of
the enterprises’ profits.

EAAERE 2013

Result 4 :

» Energy intensive industries are more sensitive to
carbon risk , however, if government adopts lenient
policy on emission right allocation method , the carbon
risk in energy intensive industries could be decreased.

dR/da, =[r,(dE, | da,)+ r,(dE, | da,) + P (dZ ! da,) - R(dx/ da,)) =
(=) (=) (?) )
dR/dP" =[(a,P" + ,(dE,/dP") +(a, + , \dE,/dPT)+(1+ R)Z)/ =
(<) (=) (7
dR/ dr, =((dE, ! dry)r, + (dZ | dr,)PT +(1+ R)E,)/ =
-) (-) (+)

EAAERE 2013 20
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%, CarbonRisk evaluation on

energy intensive industries in Taiwan

» As mentioned In above sections, energy intensive
industries are high sensitive to carbon risks.

» EU has defined three threshold value of high-risk on
carbon leakage, including:

(1) Cost burden of carbon risk higher than 30%.
(2) Trade dependence level higher than 30%.
(3) Cost burden of carbon rnisk is higher than 5% , and

trade dependence level higher than 10%.

EAAERE 2013 Z1

\Z.  Carbon Risk evaluation on

energy intensive industries in Taiwan

_(@E, +a,E)xP" x
’ V4

+ R.Is simple carbon risk value, B is the emission right
purchase rate of manufacturers, § always between
0~1 and decide to the government's emissions right
policies.

+ if the government adopted a free allocation method,

then [=0. On the contrary, if the government adopt
behavior of 100% auction, then B=1.

EALERE 2013 iz
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Carbon Risk evaluationon

energy intensive industries in Taiwan

» Evaluate the carbon risk and potential carbon leakage
level of Taiwan's seven major energy intensive
industries (including : steel, petrochemistry, paperand
pulp, cement, artificial fiber, textile, electrical and
electronics) by below formula.

I Export value + Import value
~ Gross domestic product (GDP) + Import value

= N
v+ World Bank report (2012)
1000 50

800
i oo ol
§ 5 "
= 400 )
ig 300 o g
-
100

Qo

2011 l

Average Price of EUA front Dec  Prices and volumes

for EUAs, CERs
I CER volumes Average Price of CER front Dec o,
A - B el and ERUs in the
. ' ront
e Ll secondary market,
Source: World Bank 2008-2011
| EAAERE 2013
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Carbon Risk AVG
B=0.75

carbon risk value AVG(%) carbon msk value AVG(%) carbon risk valee AVG{%)

o @) E) €n)
Steel 1467 9.78 459
Petrochem 13.74 9.16 458
Paperand pulp 1135 "5 3.78
Textile 10.74 .16 3.58
Cement 7.58 505 153
Artificial Fiber et 4.9 248
Electrical and Electronics 174 L16 0.5%

EAAERE 2013 =

‘____-jj;z."

Carbon Risk AVG
3=0.1

carbon risk value AVG(%) carbon nsk value AVGI%) carbon risk value AVG(%)

“ e @ @
Steel 1.97 1.3l 0.66
Petrochem 1.584 1.23 .61
Paper and pulp 1.51 L0 0.50
Textile 145 0.96 .48
Cement 102 0.68 .34
Artificial Fiber 10D 0.67 0.33
Electrical and Electronics 0.23 0.16 008

EAAERE 2013 2
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. Carbontrade dependence

assessment of energy intensive industries

*> The ICTSD (2011) simplified the trade dependence
formula of EU Trade Dependence Assessment
Formula is as shown as below formula.

X,

Z:'ra

»> Where, 7, isthe export dependence Index of industry
I product | also represent the carbon trade
dependence index. X, is the total export value of

industry i1 product. Z:'l Is the total export value of the
country.

Tr:

EAAERE 2013 T

\“. Carbontrade dependence

assessment of energy intensive industries

> Follows the practice of the ICTSD (2011) to assess
the level of dependence on EU trade exports of

Taiwan industries.
Carbon trade dependence of energy mtensive industnies products export fo EU
AVG of 2000 and 3011

Industry

010 2011

(%)

%)

(*)

T 1 S ) B

[Fearochen

Lis

|54

166

Paper and pulp
Textile

Cement

<0.01

< 0.01

< (.01

<0.01

<0.0]

< 00l

<001

=0.01

<000

[Artificial Fiber

09

0.4

Q.12

Electncal and Electronics

EAAERE 2013

<0,

00l

< 0udl
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S“i:r:t A ((;é?)“
“d Conclusion (1/2) s

v'Faced with EU’'s Border Carbon Adjustment, the
carbon risk is gradually becoming an important
issue for enterprise operation.

v The emission allocation method is the most
critical factor affecting industrial carbon risk.

v High emission intensity industries will face higher
carbon risk and heavier cost burden in terms of
the compliance cost for carbon abatement.

EAAERE 2013 29

) é\.si?
\Q’T“’L GL\TJ‘)“‘

Conclusion (2/2)

v Found above conclusions to support previous
literature review,and also explain the reason EU and
other developedcountries adopted lenient emission
right allocation method when ETS was first
implemented.

v' Steel and petrochemistry industry has the highest
carbonrisk and carbon leakage potential, which may
be a reference for governments in the development
of supporting carbon reduce measures.
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The End

Thanks you
for your listening and attentions.
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The Assessment of Emission Allocation on Carbon Risk Impact for
Energy Intensive Industries in Taiwan

Abstract

These wears. the greenhouse effect and extreme climate’s phenomenon appear
persistently. The greenhouse gases emission problem 1s being viewed as a big problem
continuously, therefore. based on Cap-and-trade as perspectives’ policy and measures’
protrusion continually, every countries in the world are starting to limat the mdustry’s
greenhouse emission amounts strictly. Energy mntensive industries face carbon cost
and risk that are being raised. it even affects carbon leakage phenomenon. Especially,
the per capita emissions in laiwan that are the top ones i this world. And most
emissions will be concentrated on energy mntensive industries specially. hence. how to
lower down Taiwan's carbon emission and the value of carbon risk in the matter of
energy intensive mdustries. how to upgrade the competitiveness of industries. how to
get nd and overcome the problem of carbon leakage, have become the world’s matter
that need immediate action to be solved.

Therefore. this research analyze different industries face different carbon risks. and
we will do research 1in deciding different kinds of subjects regarding on how to face
different carbon nisks. Moreover, we will get through factory owners doing
questionnaires in order to understand Tarwan energy intensive industries. how will
they overcome a situation when they face the high carbon nisk and the main
motivation of emission reduction. From this thing, we can understand the factory
owners will choose what investment in reduction technology research or develop
reward measure and prefer what allocation method. Even. counting the value of
carbon rnisk of Taiwan's seven largest energy intensive industries in these years.
Finally, we estimate these emission allocation schemes and what kind of challenges
that energy intensive mdustrnies are facing on the effect of dangerous things that exist
on carbon nisk. In addition. we also finding out some measures and methods of
reducing the impacts. From this on. we will provide some low carbon transition

strategies.

* email: mensfenszensl107{ smail.com ; cmlee{@mail nptu.edu. tw
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