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(1) # =4z P : Renewable energy and renewable R&D in EU countries: A cointegration
anaIySIS » (% £4v > # 48> International Journal of Green Energy) -

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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E. §%ihe
(1) # ~ %2 p : R&D, Technological Change and the Rate of Feed-in Tariff » (&4 & % £ » #
% ** The East Asian Association of Environmental and Resource Economics Conference) -
Research and development (R&D) is one of the main driving forces of technological change
in many industries, including renewable energy industries. For this reason, governments intended
to promote renewable energies have inevitably engaged, directly or indirectly, in all sorts of
renewable-related R&D activities. On the other hand, to provide enough incentive to attract
renewable energy investment, governments have mostly implemented the so-called feed-in tariff
(FIT) system. Since technological advancement will gradually lower the cost of generation by
renewables, it is reasonable to adjust the rate of FIT from period to period, keeping it only up to a
level that maintains enough incentive for investing in renewable energies. This paper aims at
integrating renewable energy R&D, technological change, and the determination of FIT rate in a
computable general equilibrium (CGE) framework, and analyzing the potential path of
adjustment for FIT rates in Taiwan. Our results may serve as a reference path to the government
agency for making decisions in annual FIT rate adjustment. fp’ (104 ?)‘Je)i' R&D %= - B A&
R FL LR SES B s R NRAR o FI SRS T E IR g eng 4
i R F - B 7 a0 2 R E_feed in tariff (FIT). jx};,, 2 _q_’f | % - 3B iR 2 A
M R&D Hjirerze @i 2 FIT 2 B anhd o WAL B %V F5 A8 MAI 2 FIT 33§ 7 &

TER

(2) # <~ 42 p : Taiwan’s Base-load Power Option Analysis after the Fukushima Nuclear
Accident » (%4 & & 4 > 3 £ 3% |JAEE 2012 Conference) -

In recent years, much attention has been drawn to carbon dioxide emissions, as
industrialized countries have had to find ways of using nuclear, renewable energy and LNG as
clear energy in order to meet Kyoto targets. In terms of nuclear and renewable energy in Taiwan,
they are difficult to develop based on the Fukushina nuclear accident and the resource. Thus,
NGCC is an emerging option for Taiwan. However, in comparison with the EU and US countries,
the gas price in Taiwan is much more expensive as well as rises sharply. In order to face a higher
cost and risk in NGCC and reduce carbon emissions in the future, to develop the technology of
CCS are critically important for Taiwan policy-makers. In this paper we perform financial
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analysis to evaluate the viability of PC, NGCC as well as PC with CCS in Taiwan, using
RETScreen model. Furthermore, the overnight cost of CCS is significantly different (range from
3837.51 to 5287 US dollars / kW) from the projection of IEA and EIA. In order to take account
of data uncertain, CCS capital cost and LNG price sensitivity analysis are performed. From the
analysis results, with upward pressure on the carbon emission and LNG price, the technology of
IGCC with CCS instead of NGCC will play an important role for electricity generation in Taiwan
even without any carbon tax. f§ & & ?r‘k)i AR THFIRTRLG MRS T AR
IGCC+CCS et 7§ €+ NGCC i\mng & 2020 # 5 % 5 60~70($/ton)rF » IGCC fr
IGCC+CC #-¢ 5 2 8 zx IGCC+CC # B~ X IGCC # T Fy * 2 % ¥ M s * ki dl
WREDICCSH T ehgd -

() #H~ 3P - F M"RFESHGHFGAEG  (BREE A F 202012 3RS B F
iR N RATE EHRE)-

#E H@WERE®FH > o RF URAPHE TS Flt 2 % 2% IGCC+CCS & - i

LE@d e AT HEY IEA SR 282 2R~ 52 o #E§ # > 12 RETScreen i 7
ﬂ,iﬁv AV 4T 0 355 2020 £ IGCC ~ IGCC+CC(S)# NGCC 7 ez F % T ~ B gl %
ERT FoREE o %% ko7 2020 # NGCC ¢ 7 i (146.70 2 ~/MWh) 3 ** IGCC+CC &
% (111.60 % ~/MWh)£ 7 e AT 2R 7 = &1 [GCC+CCS(127 £ ~/MWh)» H % % 2
SiEp ARG R R T o IGCC+CCS & S i & Rg o fpf2 T > FRFL X RS
ERigw 2 IGCC+CCS & 2030-2035 # 4 7 #4 ¢ 5 NGCC- -~ #F#E~ x5 CO;
% & A 2020 £ % 60-70 USD/t-CO, » IGCC+CC # IGCC #c F gt 2 2 315 5 § 4 7 e AE e &
fF e s CO % 7 % iE 90-100 USD/t-CO;» IGCC+CCS 4 2| & - A8 7 2 3%:(1) #
CCS #Hjrp » DB AL 2 MR NK REI - (% 5 22 CCS 7 # 7T e Q)% £
IGCC+CCS 2~ NGCC - § EL TR AF L HRY 3 4 }ﬁiﬁ‘\@%] BiEw s~ COy .%
¥ 8 % i£ 90-100 USD/t-CO; » IGCC+CCS 4 | & » Agm @ik~ 2 ¥ £ » & CCS &
A2 GO E MR RN ER

(4) #%~ 42 p T Techno-Economic Assessment of CCS in Taiwan - &4 k>~ 11 % 26 p 2%
i w3 4 %2 T 2012 Taiwan Symposium on Carbon Dioxide Capture, Storage and
Utilization | » ¥ = % 4 [ Techno-Economic Assessment of CCS in Taiwan | # <~ -
According to the analysis of International Energy Agency( IEA ), carbon capture and storage
(CCS) is an important emissions reduction technology, contributing one-fifth of the total
emissions reductions globally through 2050. CCS is the only currently available technology that
can allow industrial sectors, such as iron and steel, cement, natural gas processing, etc., to meet
deep emissions reduction goals. To date, no large power plants (i.e., hundreds of megawatts
[MW] and up) with CCS exist and progress in CCS is not as expected, so the CCS development
trends and the economic feasibility are critically essential to control effectively the global
warming. In recent years, the constructions of nuclear and coal-fired power plants are faced with
great difficulties in Taiwan,, resulting in the rapid increase of expensive natural gas
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combined-cycle plant (NGCC) with the proportion of 24.6%. After the Fukushima nuclear
accident, Taiwan government announced a new energy policy, that the existing nuclear power
plants do not extend their life. Therefore, the abnormal NGCC phenomenon will become
increasingly serious. The analysis result of the study shows that if energy prices continue to
climb, the integrated gasification combined cycle power plant with CCS (IGCC/CCS) would be
more cost-effective than IGCC plants when CO; price is as high as 75$/t-CO,. Because natural
gas import prices into Taiwan are 3.9 times and 1.6 times of that into the United States and
European Union, in the consideration of reducing carbon emissions without purchasing carbon
credit, IGCC/CCS is competitive with NGCC in 2020-2025. If LNG Price growth rate is lower
as expected, the IGCC/ CCS economically feasible point may be delayed for 5-10 years. It is
recommended that CCS technology can be included in the low-carbon energy options of Taiwan
energy policy, generating more positive benefits in the perspectives of the economy, low-carbon
emissions and energy security. i E & ?ﬁk)i MR I Fopr g A 748 31 2020-2035 &
FRPEMIEL AR BE D ITE ‘_—»ﬁf‘m—l AAFEI D AAELERT EEFRAF LD
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E R - 2 = COM-Petro(*# i ), POM(T 4 ), PDPM(*

15 e RS s 2

LNG
(GCC)

LNG
(ST)

Coal

O1l
Total

BN -

Consequential material flow model

(COM-Petro):
Simulate inventories of petrochem. refineries.

Total Consumption
TC-1: Lifestyle

Transportation
TR-1: Electric vehicles

TR-2: Fuel economy cars

/ Power Demand Projection Model (PDPM)

Energy conversion
Power mix optimization model (POM)!
Simulate power plant operations from demand
and capacity projections
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Alternative fuels
FP-1: Bioethanol promotion
FP-2: Biodiesel promotion

(Industrial Technologies
ID-1: Heat pump boiler
1D-2: Fuel cell CHP

Domestic & Office Technol.

DO-1: LED and T9 FL
DO-2: Air conditioning replacement
DO-3: Heat pump boiler

Capacity Renewal & Upgrading

EC-1: Enhancement, Replacement, and
Retirement (incl. PV & Wind Promotion)
EC-2: Efficiency improvement

GHG emission reductions are calculated in 3 categories

A \‘, ’f#'év “H’Eb/}%l

Eii‘;l HURE E Ak o

Energy Conversion Energy Consumption
o = Parameters Values |
!A) EV with !B) EV with no Travel Di
infrastructure | infrastructure 80
at Mall & outside {k/day)
2l ICEV Milcage @2020
Company (km/L) 16 20
+1.79 +2.15 Gasoline EF (kg-CO,L) 2.26
Number of cars 738.000
emission (Mt/year) &s.u 4244
+0.13 -0.001 (Lo ommgen —
Fuel Production
+0.60 +0.77 “'
+0.18 +0.03 Gasoline 1,346,850 -6.39 %
Fuel oil -59.336 +0.73 % (A)
+2.71 +2.95 -8.206 +0.10 % (B)
4 0.457 Mt-CO, (A)
Mt-CO, aiildl 3 0.472 Mt-CO, (B)
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