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1.

® 4 SClHp 7z~ %~ 42 P :TEvaluation of NOx, SOx and CO2 Emissions of Taiwan’

s Thermal Power Plants by Data Envelopment Analysis j# < » f’r—g CEl G 71 %E > Aerosol
and Air Quality Research > Volume 13, No. 6, 2013, Pages 1815-1823 (SCl) - 4 & : An
integrated environmental and operational evaluation model is constructed by data
envelopment analysis (DEA) to examine seven thermal power plants operating in Taiwan
during 2001- 2008. Inputs and desirable outputs along with undesirable outputs, including
CO,, SOx, and NOx emissions, were simulated. A slack variable analysis was conducted to
identify possible ways to improve inefficient power plants. In addition, three models are
compared to identify the actual magnitude of inefficiency. Results indicate that the integrated
efficiency and the production scale of some plants were inefficient during 2001- 2008.
Reductions in fuel consumption and CO, emission are identified to be the major strategies for
efficiency improvement. Other options include modifying pre-existing management measures,
installing pollution prevention controls and resizing power plant scale. Findings from this
study will benefit policy makers to achieve better environmental and operational
performance of existing thermal power plants.

% fﬁ;»i'?')’?c& AR E RS ERE dx};}’ﬁoﬁ TR & 73S
BRSNS R T R S R E—ifﬁ AR AT 4
» CO2 SOx 2 NOx = 5B 2L R 4n A I %l A7 7 5% { EJ» ‘r X RV R TR S
AR LE s IR F & TERE RO SR F,L T % Ao "\J;X]IFL;% VAR R R R 4 A
R AE B reF o wpR o e &0 N F i T P\?H"?%;{ A ISE M
FERLE g 2 P P SRV REME 74 T oS 2
L i A

# < %2 P @ Renewable energy and renewable R&D in EU countries: A cointegration
analysis > (& £ f- > #|% ** Asian Journal of Natural & Applied Sciences) - 4 & :This paper
investigates the relationships among the share of renewable electricity in gross electricity
consumption, GDP, the oil price as well as the R&D of renewable energy for EU countries,
using a newly-developed panel unit root and cointegration framework. We find that higher
income and oil prices in the future will help EU countries to boost the share of renewable
electricity in gross electricity consumption. Moreover, governments in EU countries could
use the so-called technology-push climate policy to persistently stimulate the share of
renewable electricity in gross electricity consumption and meet the targets laid down by the
EU commission.
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3. #m< AP '—Fea51b111ty and optimal production allocation of cellulosic ethanol from Taiwan’s
agrlcultural waste ;7 2 (B4R & 4 > e P 458 7 Applied energy,SCI) - 4 & : A bioethanol
production optimization model is developed and implemented to assess the feasibility of
producing Taiwan’s target volume of cellulosic ethanol. The most strategic placement of
biorefineries based on feedstock supply is also explored to optimize the allocation of
agricultural wastes. In order to simulate the different supply targets and the varying
maximum biorefinery capacities, the nonlinear planning model utilizes the following
information: ethanol yield, quantities of feedstock materials, potential refinery locations, and
transportation networks. This simulation is undertaken to satisfy a minimum cost objective
function and find out the most cost-effective factors of production. Sensitivity analysis
explores the possible effects of technological advancements in cellulose conversion. This
study estimates that a usage rate of 90% on two million metric tons of agricultural waste
would produce 410 million liters of bioethanol, enough to meet 40% of Taiwan's
transportation fuel demand.

) WA 'El,?éli. PR R FEAARL TR AR RS R T R EN t&]sﬁﬁs?] PR gy
Tt bed MITEL A RNATFEE - EXDRAGVIE AAEINIHEERTER 4 F
ToATEMY AARFREDL AN AEEERZ - B EIMTLFRAFFPW L A >
A E 2 3538 AR HEC FHE S AL T AR A LR R T 0
REREDL O Fek o FaEp T H AR AL LR R
oA A0%NEE F 0 BB i RS R BRSO L VS A R R R
bl I*{E—]’%WF\ 4O%mL$%Jﬂb/);l7rﬁ FE

4. #~ % p T Policy target, feed-in tariff, and technological progress of PV in Taiwan | # < -

(B EE A > & F a7 Energy policy,SSCI) - 4 & : It is widely recognized that solar
energy, a major renewable energy source, can strengthen a country's energy security and
reduce CO, emissions. For this reason, Taiwan aims to develop its solar power by promoting
photovoltaic (PV) applications. In order to meet its PV installation targets, the government
considers adopting Feed-in Tariffs (FITs), offering subsidies on capital, and funding research
and development. At present, there is a wide gap between the country's installed capacity and
the long-term government targets. Therefore, this study uses a PV supply curve to
demonstrate the potential contribution of PV power to Taiwan's electricity requirements.
Based on this curve, an assessment tool is developed to show the relationship between PV
installed capacity and cost reduction under an FIT scheme. Using this assessment model,
policymakers can simulate the adoption of PV projects at county level and anticipate possible
challenges to the project. Furthermore, it is also developed to measure the required cost
reduction for PV technology in order to reach specific targets under the FIT scheme.
RERTRR © AP AGHIRERA T R 22 SR B LT BAE S £4F
T R AR (1);4/%#\ Rens 15k TR ES (2) r%%*’;\iﬁ = A B FAME iR it L
P2 QRFEHET IR ZEFH - T EEMN SR RN FORER -

5. # < 4L P : Techno-Economic Assessment of CCS in Taiwan - (% 4k & & 4 » 2 £ 3% |AEE
2013 Conference) - 4 & :The analysis result of the study shows that because natural gas
import prices into Taiwan are much higher than into the United States and European Union,
IGCC/CCS is more competitive than NGCC in Taiwan. For the sensitivity study, the high
uncertainty of fuel cost projection makes it critical for LCOE. Therefore, in performing the

comparison of the economics of different technologies, it should pay attention to the impact
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of the uncertainty of fuel costs particularly. When compared to the economic feasibility of
IGCC/CCS, the carbon price also significantly affect the feasible timing for IGCC/CCS. With
high constrains and 3% discount rate, carbon price higher than 95 $ / t- CO,, IGCC/CCS is
competitive than IGCC. In comparison with NGCC, IGCC/CCS basically is superior in
Taiwan, but NGCC will be more economical with 10% discount rate in 2020-2025.
e ﬁ)}?e)i DAFE A B A 4748 31 2020-2035 & g T FTES L Ak o B4 B
Tl ITE SHEL S 2 EEL T A AERTOEREFRAF D N RS 2 D
R A AT 4 61 P ABRRE > 23K 2020 &2 KRB BEIF G4 ECCSE R
2R T RT ARG BT R AREARFS X CCS A > BAERREIKT
B AR eni®iE o

6. #m<4LP : The Assessment of Emission Allocation on Carbon Risk Impact for Energy

Intensive Industries in Taiwan.(% g > = 4 % >* East Asian Association of Environmental
and Resource Economics B *##7 3t ¢ ,EAAERE,2013), 4# & : (1) In Taiwan, most energy
intensive industries prefer one-stage allocate(only by Environmental Protection Agency) than
two-stage allocate(by Environmental Protection Agency and Industrial Development
Bureau);most energy intensive industries prefer to separate by direct and indirect allocation
than only direct allocation; most energy intensive industries prefer to adopt benchmark rule
than grandfathering rule. (2) According to the simple calculation formula of carbon risk, we
assume that if carbon price is €30/ton, then in Taiwan, the carbon risk of steel industry will
be 14.67%; Petrochemistry industry will be 13.74%;Paper industry will be 11.35%.1f carbon
price is €20/ton, then carbon risk of steel industry will be 9.78%; Petrochemistry industry
will be 9.16%;Paper industry will be 7.56%. If carbon price is €10/ton, then carbon risk of
steel industry will be 4.89%; Petrochemistry industry will be 4.58%;Paper industry will be
3.78%. Moreover, in Taiwan, carbon leakage-sensitive exports to the EU which the exports of
all sensitive products to the EU as 9.63% of total exports to the EU in 2010, in 2011 is 8.14%.
And particularly high values of the following sensitive products to the EU: iron and steel
(3.26%); Petrochemistry oils and oils from bituminous minerals (2.59%);organic chemicals
(1.25%) the average of 2010 and 2011.
FEEFRR D AR 0 bR X R R e & LR e v L Bt
PRFFIFER O ARAERIS A FOIDPE DT REFRS AR 0 B RS AR
BERAL e T SR E A E G o A 0T S s (DB LIRS R A
IR - QFHARRBBIRAS2ZEN T FHEFE AL Hul 2448 73
AT A2 (R F) 2 F AR S e HET I S R
Af e Q)ERFFE A FIMMELEW EFAR G2 AT E A F RO SR
ek o AR AR BB R o (A)F] AR e s R R > TR 6 TR RS AL
THGE R AR A E I NI A R ARA TR S o P g g Ay 2 BT
PR R AR E L TN ST E R AR R RS TGRS ] S
5 j_igu YHEPM SRR AT 2O H L B R E i £IFR R 3
AP RF LN RBEETREAE R RAAB LR BT LR -

7o HD TP R ART S A Hpd 2 R P, (TFY TR R R R
) e g 102 & 9" BREARFTIN PR FLSETAIFP I - RNY L ¥
AR R FHEAEAG RS NEEFEFEE A e A N E S TEA,
REER AP P RETL - BPREDEG L RAPRORR T Ep T
CERARERFAE > FHARLAEREN R IR EFRAE S SR 4 T e
?.‘ff’%)?.éi’ B A2 AT R SAF (New Institutional Economics) g2k » 4573
AFEPRE A LRETA B RT M G XA R R SR RS
O EMoEREEERY R LT -
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<~ 42 P : T The relationship between CO2 emissions and financial development: Evidence

from OECD countries; (% & F ~ & £ v > 345> Singapore economic review (SSCI) -
Poe -3 %vh ) BREAFTHIYEREFELNE LB S T3 ERT
1971-2007 # 25 3 OECD W %= ¥ “A %~ it hid * ~ GF;h £ U2 fﬁﬁ:%/% 2R
SR B R KT AR OB RA R BARGE 2 Bt H 2§ i e b
[ ,ﬁ"?)f’c)i PTG T AL AR AR AT F PRFET T A
GFrs4 2 LEgERA47 > - § M pn $,§¢%f¢% R IRE B 0ueH ) o

21 EHF R FEER T

Test Statistic Model 1 Model 2
Coefficient P value Coefficient P value
Panel v 0.213 0.416 2.140 0.016
Panel rho -0.273 0.392 -1.738 0.041
Panel PP -2.585 0.005 -3.969 0.000
Panel ADF -2.868 0.002 -3.623 0.000
Group rho 1.079 0.860 -0.318 0.375
Group PP -3.489 0.000 -4.068 0.000
Group ADF -4.230 0.000 -5.033 0.000
Kao test -3.713 0.000 -3.703 0.000
10. 5% 40P TRA & W72 B S HIR A K % 30y (m CHERERET

A 2013 # 127 52 S0 A)) o & Ad FATRRER A& FRL T i%%## a3
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