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CEEIEIRS » 2000 5 31) « PR o B2 (R0 £ 02 2R 15 -

CETEHIES S S ﬁwgﬁzwﬁkw ¢ﬂW#ﬁﬁf’ﬂnlﬁﬁF#¢*ﬁ
I % ﬂ SYRIF u,ﬁ?ﬁi%ulhlﬁ— Jygjgplg,pj 20% I'] o2 g @g{@glj’?ﬁ
s fﬁ%’iﬁf:@éﬁfﬂ ( Norbert Roettgen) {’5L FISLfiusk o ;ﬁﬂ— ffif TS paRS T

(ein grosser Erfolg) o [N FHEIE el BB S f VR AR AR B AT ﬁ[lr[

S (OT ) GRS T R - R SR A R 4

ﬁ'ﬁrsﬁgﬁﬁr SN RS RROTRR]  SEEHYNR [B (Freiburg) SE T
E'H\f‘ﬁ:ﬁ sﬁiﬁrﬂ?’EM [IRESETEN [ii"ﬂrmﬁﬂi@%éﬁfﬁ'ﬁﬁ”?‘}ﬁi Rl N7 Sk
AR T VR o RITEEY T e SR s e BRI 9

D OORERAIES T TV F R B CFIRE P 0.029% 5 1% HITED o i o Byl
Hlﬁ“*‘ﬂﬁ‘ﬁ FURC 3D RS EE (FdT 34.1% fv"*ﬂfﬁ 78% b & i 5.1% ~ ZURH i
20.2% ~ [ [’4798% . Bﬁ’ﬁlﬁl%’ﬁ‘*‘\ S 4.6% - AE TRV L] RE] RREIf
81.6% (FZPHI=FI - 2010 1 53)

* BB ACEURUETAAATY - 2011 5 8 ] 30 [IAEA

http: //www bmu.bund. de/pressemitteilungen/aktuelle pressemitteilungen/pm/47718.php °

< 128 -



\.:';?@%JF B R AR TRITR R — 1 RS T

/U‘Jl:"l[[

ii Al [ P PIORYR o g BR Pipiiosss - SR 2 IR pgpo s -
RURLARH{ PO Py o 71 i SRl o SHPELRL 2 S0 RS & g ol
B KSR RAL O@IﬁﬂﬂWfbwﬁﬁwﬂwdwﬁiﬂa_ﬁ
o PR J?lﬂﬂ*ﬁiﬁl’g[@@ﬁﬁ uf% IR o 0=t s Ak - BESRLT ) N B
ﬁé?%’ﬁﬁ%fﬁﬁfWW—*ﬂ”%WFﬁﬂﬁﬂéﬂ?ﬂ”ﬁﬁ&* P RS )
RO R AR IS PP BT S RIS TP
BT S G ARV S PR <

Al  SBIREXZREEFEIIM &

— ~ HZREERTR e R I

I R N PRV EER T ] R r%[a&"fli L= T ERL = SME R o AR Y
J\ﬂﬂﬁi;ﬁﬁiéﬁwiﬁ EZ= 2009 F E| > Pl (R EET 15,000 2 2 AU
PREf-R 2RI ISMW U=k %Fkﬁ > ELH o PR PR 2 PR
kL 5,500 6t 2 [ 1— ok %X# Bk JJﬁTj* ( Stadt Frelburg im Brelsgau, 2010a:
32) o

FHh S A G708 Ry F[%;;'Jiﬁ ﬁﬁ > AL Fﬁrjlilﬂ?kywﬁt'r@‘tk T
2002 #Ef 4\{%7& A u—%} b 1,438MWh » |37 2009 F =152 < 8.7 |Sfﬁ

HE] 12,624MWh - 7J< Jjggrﬁ_ R S ﬁ:’g s P R
AL H s o)y BRI 2002 F 9 F SLEED 1L470MWh }yﬁ*u 2009 =y
1,346MWh - Jili[f} 8.4% » [ 2 FIFERGER % - (§-2002 5 [0 FEFEE] 18,343MWh [
£] 2009 £ 19 12,885MWh » JRS{Fi i 29.8% ol Jo 5 FRUA F TRl o ot
72007 R EEE éﬁ‘%ﬁ% 15,276MWh gsj@;ﬁﬁ» (17 2007 &F iz » fipe
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Fo FYE RN RO (17 : MWh)
2002 2003 2004 2005 2006 2007 2008 2009

<] 1,470 904 1,398 1,362 1,407 1,666 1,687 1,346

ER U 18,343 | 18,557 | 20,102 | 16,515 | 14,496 | 11,108 | 12,632 | 12,885
NP ?ET—’ 1,438 | 2,234 | 2,631 5,122 | 5,997 | 7,899 | 9,761 | 12,624
Gl 10,666 | 14,331 | 15,276 | 14,792 | 12,052

eV 1Vf : Statistisches Jahrbuch 2010 (p. 188), by Stadt Freiburg im Breisgau, 2010, Stadt
Freiburg: Breisgau Freiburg.
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Wt]ﬁ”ﬁ“”*ﬁ @ﬁ’tﬁmﬁzﬁit “prﬁw 10% [Usig ) - Al
7 6.5 [RUE T U i~ 12,000 lﬁﬁ‘ﬁi)ﬁk%& J% 2,000 %] 2 Fi| (Stadt Freiburg im
Breisgau, 2010a: 54) -
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s BT R LDE AN RITKE G RICSR T

050 24 15 & ORHIIE S S5 108 1 - RO
9t B ’\ﬁﬁ’éﬂjﬁ@@ﬂlﬂj N o 1994 &F I/ i F[ﬁi},j\< 7 1994 #Eﬁ BT f| 152
Fy S5 B0 2009 F 0 EE] 385 £V ITREE] 153.3% o (Stadt Freiburg im
Breisgau, 2010) S §I0RLS IV AR AR 2
[T B EJT&E lﬁi‘f[ (Green City) [V EIJJ ELJ\FJ%“,I %H“i_ U e s PR
R 8 LY (5 B R PR %&&%%@’qﬁﬁ:ﬁ
Y ORI B -

T OF11979 F I ,ia]ﬁjjipuﬁ“ﬁ*ﬁ}iﬁ TR AVIE R~ W

&0 TEd 1@& kT
G ) SR (%) [T e - R (%)

1979 456,115 97,166

1984 519,614 13.9 129,784 33.6
1989 551,606 6.2 155,119 19.5
1994 605,300 9.8 152,081 2.0
1999 801,442 32.3 197,233 29.7
2004 958,841 19.6 266,138 34.9
2009 1,254,502 30.8 385,203 44.7

R 1Vf ¢ Statistisches Jahrbuch 2010 (p. 10), by Stadt Freiburg im Breisgau, 2010 Stadt
Freiburg: Breisgau Freiburg.

(=) BNt AFEAD - RIHEEEREH

2008 F 192 SR R W B0 ET FTISEAL > S ¥ 2000 Ffomp -
[ 1E=2008 & 7p7 29,000 * - [FilRE D 3.39 [T [ o (ERL - SpERIIA A by
T B (NG o2 IRy - T 1,031 gk S [ 1o (Stadt Freiburg im
Breisgau, 2010b) - ¥ K = AU Eﬁ'g?f i 353 b (Bundesagentur fiir
Arbeit) PURRE o 7 #2009 F 12 £ Iﬂgﬁf A E £] 6,253 GRS "‘E.:Ii;;i
A T g A 2005 RO kﬁ)ﬁﬁ ~H9668 . gm
ﬂ“dt}?ﬁn%ﬂ i o ﬁ[%ﬁi’\@[ﬁ)‘«[lﬁé\*@ (SEE & »ﬁ}zjt 4 7-12% VR (gl%p ) o
U 5-8% > RLpL2I A RRLOER! S 0 ] (IR AT LR b ] -
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ME R B4 Fr Lz 2101£97
ES VR NS Qe VIE= SN S5

= 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009

S Mg (M) 7,155 7,468 | 7,495 | 7,840 | 7,544 | 9,668 | 8,239 | 7,504 | 6,640 | 6,253

LHF (%) - - 68 | 70 | 69 | 7.8 | 63 | 56 | 51 | 5.1

ePR VR - Statistisches Jahrbuch 2010 (p. 9), by Stadt Freiburg im Breisgau, 2010 Stadt
Freiburg: Breisgau Freiburg.
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[y O.717 » » E[W 1987 FE 17 § 8,672~ 7 2000 FHE] 22 4 H s 1
2000.1.1 #[ 2009.9.30 iF;ﬁ F U ST IRy R 8.7% (Stadt Freiburg im Breisgau,
2010b)

<132



SHEG TR L O 2R R R RS T

B [ ISR Y
250,000 - 220,031
202,455
200,000 162022 178,672
145,016
150,000
~ g 109,717
100,000
50,000
0
1950 = 1961 & 1970 = 1987 = 2000 2009

qfaﬁ': EIE I n;k;j%[ﬁ%
AreRRIRES ] 2

%

 BRERGEERER ZNIDERIRET

RIS P ] AR RN K IR T RS s
Mt ERBSES R SL P H - o ST RSP S oy I 2 ARy PR - (e
m’mﬁﬁiwﬂ @%%wwWiiwa?%ﬂﬂw[wa%hwﬂww“mﬁ
W’WEZ%~WWWWﬁ@ﬁ © S OB A RS E %wﬂﬁm%gmm
By~ 2 BT ORI [ RGERTS  TTITORE SETR .
g

— ~ IR Y A £
BRI A T 5% PR @iﬁ“ “I?JJ?F‘JE[J?H FRLIVRECE] ~ Spt o -
iR - ?E—iﬂfﬁ_ﬁﬂlﬁﬁ —L%E?[ﬂw s DI STHIE o

(—) EESEIE
L ) S T BRI T 1991 S (FLS iR %7

HAleE ) (Gesetz tiber die Elnspelsung von Strom aus erneuerbaren Energien in das

+ 133



e 0L FFER . Fur Lz XN101£9Z

ffentliche Netz » JiP8 (Ji PGS ) ) Fifflfen: 2 1171 2 FURRIE) % fovper
FHVE] 0 Y 2000 FREF | F fj=TFiiR (Emeuerbare- Energien- Gesetz /
Renewable Energy Act) I;,/ii 5y fEHIRE S MR 2010 F Eij‘ F1 4 —":?F*quf};l’]ﬁ
%}%ﬁi?ﬁf‘]uﬁ"’a'ﬂj’:}‘igu 12.5% ; “HIEF| 4 H SYRIE B U %lg[%ﬁ%ﬁ - o T 2008
Fo FIE R oY VS 2009 1 AL PUECRG > BT [RETC «FIEFEL" e dliE
TIPSR > UTRRLEEERE 2020 F Vo SRF]E FEYRAY AL L,E,;fﬁﬁ *UF’?‘ s
Tapui b 30% - B 2010 # 4 1] BRI ﬂﬂ 12050 F=YRAHIE
( Energiekonzept 2050) ; - §7 Tt 2020 &+ VH }HH flﬂj“ FH|7J|FF’5“F‘ YR
IISE 18% (2009 & 1 - FLIEE 10.3% > SLH 3) je;;%lﬁ[ﬁwﬂ,i 2030 F 3%
E[ 30% > F[ 2050 ] 60% 5 [iF| E {ERVIE R T 2050 R E A
[ 80% (Bundesministerium fir Umwelt, 2010a, 2010b) © *JHiERLTE fif[ES«If]ET T
WEJ o TIE] % R0 P A ) SR ASAS SRR © 2010 5 o]
I - BRI g TR R BB 2020 ) R RGOSR R
B E |} wﬁﬁ*ﬁ?% %2009 TRV 16.4% L E]35% -

ﬂ; VS D) 4 VR + B ILRL PRS0 it = 2 gl M6 - 1%
S (DRI 128 PITSTART I > (I I ) aismar ® i
%Jéé 20 L X e FR R R PR [y P R SR
HE ”f‘ﬂ%??fﬁﬁ@f AP ~ S I HERPRE T [F > F) % RS
TGRS o o2 SR AR R LRSS R, - g
PRI (AR (Lalrd& Stefes, 2009: 2624) = I'} 2006 & £Lf5] » 1 -7 5 i (kwh>
PUNPRA TR T > PR S1.8 oY (FJREER 140 FRET TE[F{ i 20.74 ot F[
B S TS kLRI (B T I 10 ) (Frondel, Ritter, & Schmidt, 2008:
4199) PRI S BRA FRTE O R
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12.0
10.0 * 103
*95 493
8.0 * 8.0
X
% 6.0 *59
eqs *50
4.0 e3g *4l :
¢32 ¢34
2.0
0.0
1998 £ 1999 5 2000 F 2001 £ 2002 F 2003 F 2004 F 2005 F 2006 F 2007 F 2008 &F 2009
e fllﬁs‘ RN Kl F5H
By SRS I"E?ﬁ?%
(Z) &

Bl | EF S NE TR RN S S UN R N iﬁ e e "I#EEJ[??E“ ?ﬂ
%T’%lrﬂﬂ J B R F“[%‘i 1] BB PR = A ufﬂﬁ’ﬁkdfixﬁﬁ‘* fi# f51=" - 1990
& f%i]ﬁﬁﬁ'?fﬁfﬁijfﬁflEfﬁ%?’ﬁ@ﬁﬂ"- b AN A %ﬁ%l
( Bund-Lander- 1000- Dicher- Photovoltaik- Programm - {F#i @ 1000-Décher-
Programm) ﬁﬁﬁ'ﬁﬁ ERiiZE f[ﬁ{iﬁﬁéﬁf@?%i o =FFE T 'F‘fjﬁiﬂﬁ"ﬁﬂgﬁ?f’ﬁfj G
BN PR R R 2 (A e B SRR > 1 JEE R IHRE LSRN R
W o AR 2 B 2,250 [WRTD £ ET 0 AR TR IS EANEE) 13,000 HHI%HJ
A o I (5% > DAL IR OL R S5 25,000 Rﬁd (54 50 Pyf ) > Hl 70%
H1Ef ) (Hoffmann, 2008 » = ZH - [J%f Wi~ BE% - 2005) © S TIET
a— et AR PRSI [ L F A e ir%Q‘:F'JILPF'J E[‘“Fgf?f%i’?‘}ﬁfé'{f  FP
[FH Fﬁ—r@r’?i@kﬁ”;ﬁ_ [URNE: k= 51 EAEk Fumﬁff FEpE T 1999 FAY 110 fl (= "
RIE S o 1999 FE] 2003 F o BB RO T 10 @ﬁ %]fp fEt
F‘EJ[P‘ HEF VR 5%, (= HETE S 2005 ¢ 107) o [P N qu&tqﬂ/%{@ iy
Ezs«létﬁ%)n,_
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e 0L FFER . Fur Lz XN101£9Z

(=) BASEBERR K

BRI A 0 AR SE] VRS SRS W TP
I R R (L -

%4 2009 F fﬁ[ﬁl[gylﬂ:\j‘H*LFJ (V%‘[fp Y57 1 Fﬂr‘f‘ : _' f [EKTL )
FIE ] T | e #Wﬁﬁé@ﬁwéﬁﬁﬁ 0 A e
e 70 1,000 1,250 1,350 2,100 2,650 12,000 | 20,420
FU‘J\,PL 0.34%| 4.90% | 6.12% 6.61% | 10.28% | 12.98% | 58.77% [100.00%

©PR VR - Entwicklung der erneuerbaren energien in deutschland im jahr 2009- grafiken und
tabellen (p. 40), by Bundesministerium fiir Umwelt, Naturschutz und
Reakorsicherheit, 2010, Berlin: BMU.

FH AP GBI NS e Ry ROV R R 0 1) 2009 &
EBIy] - S RE 1ﬂuﬁﬁﬁlU‘ﬁ&ﬁ%*%FP}ﬁﬁ5J&4%ﬁfﬁfﬁ@¢¢}
W99 F A FI I RESE TR 3 5y ) |FH’FrE F HETRE T RREERY 58.8% o H [ 1Y
RLEGEZERY o HIERL IR S FSORNEE R R R o R N R Fj“T
ISR ] P E R ?%Efﬁ*ﬁﬁrﬁﬁllﬁﬂf@ ’ ?zéé}ﬁ[ﬁ%?ﬁf
18 > B = ] BB FErr Rl ] | o > P S ORS g )J ’ ‘PE
TR A PUFRE o AT ,ﬁzﬁ:”n‘_m{@ﬁ&t o3l E#F’?g’fJ ﬁjjtﬁ P IETE T
PP I PR o NN R A BB 2000 F WL AR ﬁ@ u
3,800MW - iy ] P 2T

F 2009 5 ) B i BN BA AL B
R | R BCA) P | S| g || | H P ) R
PV%EHF[E}
(MW)
ER (%) [52.78%(10.14%| 6.72% | 6.63% | 5.71% | 4.06% | 2.57% [11.40%]| 100%
THRIIR ¢ (e

3800 | 730 484 477 411 292 185 821 | 7200

PRI E T P e TP B R PO SN IS A
© o BB E 3 ] RSN R R o S F e TR E}%iﬁ%
S I FUBIK 2 LR RN S GO o (R > TP i
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AR o SR T Y S R
() REREFER

BRI 1991 F I CRPERRE ) o RPN ER TN T R
Bechberger #[I Reiche (2004: 50) #F’[Hl‘ : r?[IEjJ: I Pt PR s [ LS (7] N[
AR HE F AR 10% o BFNELEFVEESISTTRE o I WM e
1991 & P Hrigg= 1999 & & 1 » g & AUl BRAEE T SE Y 32MW
(FLRL > FIFE- 2000 & 5pp3if | < fedfink > ffgeiaiae b s BRI HoA it
B [T R T 2009 F R RV LEN R 9.800MW o #1F Y SRLE R >
AEREEFE I BRI RIERLSEEN -

MWp
12000 -

10000 2300

8000
6000 * 5994

4000 Lo
e 2812
2000 + 1980
* 1074
0 1 6203656068 e 1le (8 23¢ 32e 761869296% 439
& K kK &k &k ke ke & &k &k & & sk & ke &

P AN H H HXH HT A HF D AN DO HOH OBV O
SURSURS SO UGS OIS U AR AN IS NEINSIENIENEN NN

%l DY A A ?‘ﬁr{ ?rgkfﬁ',' &l 1990-2009

©PR[ V5l ¢ Statistisches Jahrbuch 2010 (p. 11), by Stadt Freiburg im Breisgau, 2010 Stadt
Freiburg: Breisgau Freiburg.

OSSPSR E ORISR 0 T [ PIE ORS¢ T B L
Flfjﬁ FegevRRT &Iﬁﬂ SYPSEET qﬂ]‘ HUJ%L_?'[ E%(j T HTEH N RSP (Solar Energy
Research Institute ) ~ 5% Fr B9 1= - %,:’Tfiflflflﬂﬂlei i i}i]ﬂ@[ﬁﬁ'ﬁ“ﬂ?fﬁf s ik
SRR ARl 2 IR o G2 Tl B PSR FORL T SRS R
gy ™ R R E AR AR B D R IR -
AR = PR A O PO MR S (SRS 2009)
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i 2000 2 OF) 2 EIRRE I USSR 20
IJEf AT ﬂ%ﬁF Atk A f u;i JI S - EFNY [f' Egj‘tﬂjn_ Y BT g g
’%—gif”?fjfj B R I U@*Eaﬁ'*"} (feed-in tariff) JHF ~ CEFEES S (FL
FA ) o VAR EEIE ljriﬁéf‘?ﬁfﬂig? T i B I/E_J{Elgk},—_lﬁ_ [ (% 3%@
EI’EJ}W’F RIS E LJ’_%?FX”'JJ]E[JI?EHEJ_‘\ }UF:&j B e £ I WH
[ BB - E%Eai}ﬁT\“':‘%V D=3 I PR Fﬁ;ﬂ (Laird &
Stefes, 2009: 2624 ) © [ F{ﬁuﬂggg'&} L IS 2009 J\Bﬁ%ﬁlgfa#‘{
[ > = 2010 7 - G FE e S > = o A
VP%HET‘?UFKJT‘K o TN RLEERETS E T 2004 5 ) pUEMET Y- T

F2004-2011 = gl e — IS5 g SEP AN BT (A T /AKWh)

VHEEE] (kW) 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011
<30 574 | 54.53 | 51.80 | 49.21 | 46.75 | 43.01 | 39.14 | 28.74

30 ~ 100 54.6 | 51.87 | 49.28 | 46.82 | 44.48 | 40.91 | 37.23 | 27.34

100 ~ 1000 54.0 | 51.30 | 48.74 | 46.30 | 43.99 | 39.58 | 35.23 | 25.87

> 1000 54.0 | 51.30 | 48.74 | 46.30 | 43.99 | 33.00 | 29.37 | 21.57

ORI (R

= WO BURRI A

\

TR Qﬂ@ﬁ[}bé\ Fﬁ 14]’:’_7(’?? AU SINES Se= SeaP N
= (Flavin & Lenssen, 1992: 251) - i’ E B Jrﬁﬂ‘tﬁﬁ"gﬁfiwﬁﬁﬁjr ’Fﬁf\iﬁja
ﬁ*é%ﬁﬁoﬂw’%wﬁﬁﬂlJ ﬁﬁ?iﬂf”ﬁ@‘wwﬂ&
ﬁ“[j ?‘UE"E‘“F @ﬁ&ﬁjﬁﬁﬁiﬂﬁ& J [ﬂtﬂ%‘ YFUJW ?lﬁ/ F‘YJ
—4%%ﬁﬁﬂf¢ﬁ%érﬂﬂﬂ ulﬁ@wwﬂww BT R
ko
?%@7%?&%%@Wﬁﬁ%ﬁﬁﬁﬁ@#@ﬂﬁﬁﬁo}ﬂwﬂ%%E1
%rﬁ’*ﬂiﬁﬁ{ﬁ* I AT SR TSR D F 2SI D R R
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The Urgent Needs of Forward-looking
Policies to Develop Renewable
Energy in Taiwan— the Enlightenment

from Germany

Ming-Te Liu, Yu-Chen Hsu®
Abstract

Energy in Taiwan is scarce. More than 99% of the energy in Taiwan is
imported mostly from the politically unstable Middle East. The emissions from
fossil fuel combustion gases have been recognized as the main cause of global
climate change. And the rising prices of crude oil have great impact on the
country’s economy and people’s lives. In view of this, most countries are
committed to the development of renewable energy. Among them, Germany
plays a leading role. Of the development of renewable energy in Germany,
Freiburg’s solar industry enjoys most outstanding success. The effectiveness is
not only salient in the provision of green energy, but also in the development of
related industries, which has resulted in the increase of the number of visitors
and promoting local population growth. Although this successful experience is
based on solar energy, it has potential to be applied to other renewable energy
development. This paper investigated the essential factors of Freiburg’s
successful experience, which can provide a useful reference for Taiwan.

The result indicated that, Freiburg’s successful elements in solar industry
include: supports from the federal government’s policy, people’s environmental

awareness and the public sense of crisis, promotion by both the local

* Ming-Te Liu, Associate Professor, School of Public Administration, SiChuan University.

Yu-Chen Hsu, Associate Professor, School of Public Administration, SiChuan University.
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government and parliament, public participation, complete clusters of
knowledge in the industry value chain, consistent execution and so forth. In
planning forward-looking renewable energy policies and strategies, authorities

in concern should therefore learn from Freiburg’s successful experience.

Keywords: Environmental Policy, Energy Policy, Photovoltaic (PV),
Renewable Energy, Sustainable Development
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