FHRERTPELE CLET TS AR

pEBRYZORDFE L2 BN RRRE A
G G N RD)

C ST IR YR

% s %1 NSC 99-2410-H-216-008-

#oF W R 199087 0l p 100087 31 p
N B e L ERIEE L

o TEIE R A
LR AL jREE
FEHE LB AR D AL s-LEeE AR L ER

F Ao E D NAREERFLCERLIEF AR

P& % K 100# 107 26 p



BAL ¢ - 4318 5 34 (B % 4]) (2010.8~2011.7)
piTB T 2 NK AT k2 &R E A 17 (NSC99-2410-H-216-008)
FEFEFEL

AR aF

PRI G AIN hh 2011 # TRl e CO2 kst 2 A 45 o 5 b d
WAERF AL EHI R E R F R4 0 2010 & CO2 el
34,565 + oo f P g 1 13.6% 0 FlHtF A GO A R £ 0 Ry B
BT F i (mitigation) 8 #5357 COp 4 3%

piFE s kﬁf{#”{mw FEE CFERCEHRA P FEUBRRARATHE 2@
(fjri‘;ﬂl’«u‘%?‘és IMGN) 5 A B4R fnﬁﬁﬁ B AL ED E R P
piTd @Y 5 iEferax o PRATHEpEFIRY Z 1022 p > Bk
AT AFETALTRET ST BRI RS LS AL FERN O BTE
FE FP TR E BRI RY > HE LRI E T o
j‘lﬂi‘gf?—?%’ﬁ' SIS PSR Y RN R T
SRR F S A KRN AP M E e 2 p 7 E Rk kg

1 {78 3+ % (Public Bicycle Scheme) & > zh#cde — S h i o s L 2 4
P fitedad o DR P FEE R A P 72 4 % (bikesharing) » E_-
< BF§; _J ) Js ﬁﬁg,}a\‘ DR R B i s 4 FK'H S EM BB
z

A"

CHBHRARAT L EPENE AN E P TR K (B H T 20 AR
RERET B B A S FF BB A T AT R A R LR 4R A
BRI F L FFETRaE XD f’f’ mﬁ&g &R R T F 0 TUHP R R

o "&J}/{f‘;r’gi *# DEPFED REESO E PN FAR R RSB RS
R A AL . 1
1 e O R I SR S ) o O S SR [ ’]33(‘_ Brfgp (72 Kok ehds g

R~ BEGUREHE ARG  BERP S E
2. HRIERFIVEMELL LGRS 77*:"4'5\1‘?% % 3R
TAREE % FADH P LE ’fﬂbr"séﬁi&\?r'ra;}ig[-g];ﬂap, iz %ﬁ
HESRPFED AR ETH  RERATE R T8
Bk 2t M BEE SRR o
CIONE N - W\Eﬁi&]ﬁg@ G b v BRI A S Ttk BE i vk
AR o AP ARt R R L (R (7 RS
BAggie ¥ J (28 HAE)S F H RO E 2 Tk

O
N o

3. =
&

e
I
A



e SRR AR

Tl i AT BT E R 0 BB AL g 4 BB p 7 8

B 5 Rt AL o d Q;I;errg FH ?ﬁ:qfi%fy% S
AP R Ep YR LS :
Ao AEAR @R T FR A R 3

CEL BN FLIERE ]‘ﬁfgﬂ ek g o
Z2vd T ‘\(K“’ Kaya |z & ;4 =4 @ i)h ML
CO E vkm
CO, =—%x X x pkm
E vkm pkm
CO L - s , . g ow
A E2 REEH R TERDCOE & ﬁv&@ﬂiﬁ%fﬁfﬁ A R
E = A s
’]3%‘_3}.3':]“3‘_(?'- BRI %d;;{;;mggr DB AT g R~ 0 K phid gz;lgrs i
% vkm
W ie * p (N FE M 22 E > Fuel Economy) ; ” SR BB A T 2 (T
pkm
ﬁﬁ%?ﬂfuﬁ@ F OB ﬁibﬁﬁi‘j 4 s pkm R RE
AAR(s 0 R2)0 0 ST IR A BRI COupte s T TR E
@%JM i .“L’]‘%(J_J e @ﬁ%ﬁ g AT s "H® 3 Lﬁgj,,‘ «u%?iﬁ 1 Fe =
CHER e BEG FLEFA TS S ERE IR L &L RGBT

}é.’lﬁcﬁguﬁ’{o

PEERT TR TR RE L E A FROTE AT HE R AT AT
002 E vkm

0. = E Vkm>< pkm pkm\ B3k %, P T ARH

7N

&JH&J;Z;}%E}I\ f‘f%ﬁnb LT 3k i\.’i—rﬂg(gﬁ

(RR D gpa(egpp 2 ERECRT)
COMFL L) grmmmin)

FU B RER T ROTRT O F R FERE R AL PEE R H R
IR KPP FE R ERL F RS R R B TR R
2ZTERERETRL Sehp FA RSB LB RRE G REH L P A
= TR S AMEp D ;,Tk;;}.tjp' 78 ksm g o Pl Ak
B EYERE) KA o TJ‘EI]"T Hijp*mz » Horg Bz 188 ¢
BEFULE Fmfee) o Fa e MRy o 2 - HRAE
2T R M e s L - L Kk (p 7B+ BaFH 0 Bikeand Ride)z & it R

@ e g e
=T
._\/‘

\

Il \f“b N

&
&

-

P



PR PR K- ROE G % ZHB RS PP ESTERY AT MRS E R
HE AT o

METHELT LB 2o TR A& E A apar 11 e CO2 0 EHINF L
13.6% o (FAL kiR @ SAItahh » 2011 £ » AR BELE CO2 izt g o
F6) o & F0E (B30 AL A% B B Al B sk 5 15km/L)E o 2 a4
150 #F TSR SR AEwATAE FE P A APEERL 05 22 0 FA kg
F*op(TH+4 g»\s‘@:](Blke and Ride)™ ;¥ % st %e=t @ &S kp 78 222(9
10 ~d) > 4T 75 22 gk 28 (kR 05 5 20 + > i e 5 2.8kmiL) >
BEA 42 L@ e 5 75950 6 2 iR 7 R 2 Azt ) 1202 ek
oot o B is]dg)* 15/2.8( %% i p ot o B ig)di)* 20.2/18.9(3 /3T b 4 it o TR
WA AR s 189 W/ T i axrfic i 20.2 ¥ ad/TJ)=0.226 > %1 p
78+ %@ (Bike and Ride)™ s' 2 B E & o A1 2 TR R S RApRE R 2
22.6% -

GE R CO s ~ 208 B MRE(FERE FRL)ES BFZ

AP E G R L TR ﬁi:3~ QErS%f'—f\;ﬁ\%ffﬁ“i%%ﬁf ’
%’i’(ﬁnff} ERETE A o Rm 0 p AR B"Txf!.;ﬁ_ﬁifi - TALR P W Ap
FHEERIAEFINO6L(HFRI04,48) ERERETRE- KRNI R A
105% % + - p (78 ++% BiF %J\/ﬁ%ﬁi T dk T R AT o

I CAR | #2228 : 100% (20700)
J 9521 '

22

v
1BIKE BUS | paz§ 1 23% (7250)
bl 75218 '

422

v
| BIKE I BUS | g : 10.5% (4690)
PPN ! 3522

Db R A AR R T A R R+ RAE g 2 BTk 2 NI
CHAF AT ERE IR 0P (R e A RER AN I AT TRE
chE A I EARY D BFARET L KA - gt TEwA S 6 Hf
ARG R R P T OB AR T 2 o B (R R R ) o 7]
P B A *?‘N"* B TP i3k BaEH A {5 — 9 (Last Mile)2. ¥ % 4 (Availability)
R N It L

‘&m?m

Hr2op EIHA R Rt L BAER R Y R F AR R
AR LR E RSN PR e AT AL RE . B Fp TR0k
ZE R RRRE TR YR RS RO T RARCEZ AT o R R



E;ﬁﬁﬁLﬁ Mkt 2 CO, £ 2. % B F]SF o g 7B +X FiF ﬁﬂdﬁﬁﬁ T S 22?

R EE ¥ 4?'5/5% + ﬁ?:‘jf% R R A
e > ,—B— f‘" A ' & BAE RS T SR B
SRR (pisd ™) (C SN2 1) GRS TR
b N = ;’L' = E

AFFEZ R FRRY FLAERIE G Edp s R T2 A R

Tl  JWN LT CO P EFFLEF - AR(T-ER)F L4 r p (78
AEFWEAPMTR Fp FR AR TA L 2 BB LT g p TR
2R R AeBl 1A 2 L 29T o

| ALEE B R R R Rk At Kayale % 5% ~ 45 #ich fi2 i
- |
T 1 78T 73 a5 R
asenwm ||t TORT TR
] PR P IR W
Ir_____________________l
iR B (Y i/’
I > — s |
i LEE >~ K /5&52) }
b
v
WP I & * FFE
] EARCRC S| Eeait

PR R R ETREES

BlL A5 5200 & %W

22 EHRD

Bk iR
ip WA f202 (Index fee Kayale & 547 » 241 L FIZ R CO 2 g d 42
Decomposition) R = 'J‘ C R R RO E R e Thoo
gt ket A 4T ERRREI A 7B RF 2B 2RI p TR/
Fa i LR




T~ HE%

AFTHRDIEEF DL FE g TR PR S oA 2R

My

e XE B AR FRER W RGR doT o

S X H # YouBike

% 22+ C-bike

ALK R oAt R RPN

LHiE | 2009# 3% 11 P 2009 # 37 1p B4 g
57 10p Bofcd ¥ &

PRI (LTS eRRSEL REHRD | LR T 1527 4
-2 EERAE 248 % 4 BGE | 208405 fiiE 1536 % 3 o 2
WA p AR FB | 3@ % 4 fe L & 2 30,400
DR o Ha R AR A [ BEB R LE TS 28 0583
FHREELERS O EHEIF
EERAPT L EHR 58 R
R el g B d B

En &g | 237 F Velib?

Lp 78 grepesd kg
PRCHE ZBNIPE - SN B T -

2% kR

ZAAEAE 1250 A
FpE 250 g ~

=
FE ? o

11 BAe Feb 5004w & f f7
# > & =hpEgt 200~500 2 ¢ o
TOMApd o BB

24 -] Eﬁﬁ A E 5 1L RG> > ﬁﬂ%
GR e a

£ 450042 £ p 72 50 B >
poAe el 3B A PRGE
ARz 2mafraiga

MK A

i@ R* RFID & %
fx 2 OneSizeFitsAll » = i
By omie p B BLE R E
HopitEipEg Ty 2
(- INVE EEENEEE
F) MR KBRS

PRI
=k (Kiosk)

e i

ERBmEZ L E0(r 69 3
BAaciER R AB N AL T
PR s B e FebFag
FE I CE <l T




%

N Y N U LA %, e
oM aHpFD A

2E 57

&% 2009.3.11 (< * ~2010.8.31 1+ : g~ 1 H
£#E 41194 6484 & = + Bk 7843 4~ 4k - MM SR
PR 2% 9399 4 =% 19327 » 48> B PR 57 % 3
Tiak p & B E D 0.925 =% o EpSERELSTP 3R
B F e~ £ ERTHI0H ~
® % F(EE+)y 108 § ~
LR BER AR R 833%; X HF 0 | M LD Fs L AR
i | 06%iR % K304 fFd s | BOYRRAEE AL TR R A (T
Lrbig ot oo g g g T EH
BBk 41% - 720 % 32% - A | T7%in s Bk = 20X p 78 &
% 20% >~ KA/ E 7% MIT G EH m:fp’f?r-
Top Mg PEE > - | TH%WIRLE SR p TR et
-y A fEr0 GlEF o | 38 )%
ERSELETLPE 7%zl £ p (FHEF ED D
T L IFEN Jé;
58%:% 5 kS & P iT
88%:n i N H p {78 B A LT
FrigiE
78%:% s ¥ vE€ R s3I
A ko B | FE3 2011~2013 & 0 A EAE | 83%E P AFHFA 2L
3 R OEpFAEF k| A AR
fex P FREREFFFE | FRBAREI D0 BLT
* 150 3 ~ 50004 f 78 ; | BEFMUE xR Lhp (78
EFEEXE RPN Bp 72 | BBWHEAL LR FE L RH
oA RE £
HBERTE LR U BT BE BN PG P W 50
BPEAHEAER R FRALET | BOoXA FE TS
FToFRFH P EE AP | 76%D RGP LERIEAR B
s ik B3 REAES | 3200400 o M R ETY 5 X
AAHTE S 2 BRI o RRAEFELD AT Y
RFREZE 2 500 = = 5 B P




= R K-

APETEHEAT R G B FRE L FE 2L RET BB RE Y p
FEFEZ2Z AR NEERSEPFIRGIRIIBP 2 MR GFAERT B2
L AR AT ERRZ AT  FEEREMEIRASLSETRY D LS
2 > 12 T{‘}F{,\P{*w PRARIE P > i A R E T H % IE(Market Segmentation)
74 % pamg AAPFR LT P 2B S HAF B 24 FAPHTRE B

297 20p 1t mwde B E AR 5d FHAEAIT R EBALERP
4o L FERAE 165 P F R i B B v R T Ao o
ié#“f"vﬁﬂ}%’?‘ﬁ" » 5Ot 33 ﬁiﬁ“%lxt\?ﬁ%mhp ﬁéj“%«kﬁ
%L A o I ITNR T Y o B L I P 1 9%
i L 6% it“%i“éfv’ﬂ%’f*ﬁ > R B apal 100%5 § ¢ LK 0 1 & £F)
LA J}/’tfl\"rﬁ’& f‘_]_gk«‘h,éc P'ri,}/f‘-]— H1F AL 'fr”;\é*l » = B & Wxﬁﬁ% K
BRI ot KD ‘i‘g'flj\ir-‘ g°i—bbb"&¥"‘m’:)%j’uj‘¢‘ﬁi‘#m
Bede b i 40% - H=v 5 g R B0 24% *F B 0E 12% - v 24% -

oM RR T RERP FD A B 5 4%~ F g e Bk 56% o
B EENEPH T NP G SR 70 Y e i 26K~ T4
;B?ﬁéﬁﬁéﬁzlﬁé\'":’)’?jﬁﬁ ,57%61”M"]‘\§§f P%%pm
Pe o fb % 5B AN BRI SR TR F %

‘m;lF_

Bt
‘-‘:’)%i T]
i

B s P E Y LG He T8 A At A F o ik 35%:;
By 2 K 0 (b 33%; ARG T B F G 20%; T hG 12%% ¢ E 4
LER SRR TR E AR S SRS S AR S T BT
b 100% - 2 #F #c® S 5 0 O5%:nE 3 K Hef - dpts R - 4 S R D s
PH 5%

AR F]ﬂ AR PRSI R BRI E S8 5 (E46% H SRR
BT 5 ¢i1§—1—*ﬁ’lé’~ 19% - H 4 35%% 2* H;iﬁﬁi’ TR o JTH AR
wm o Hig@ 11~20/w\ﬁ_—*ﬁ’:§§;»"5 ik 34% 5 H Az i¢ * 21~30 4 454 31 4 45
J—“‘F‘]’L“L’NHEFE ik 33% B R AR ST e > HAzg + 21~30 Au\éﬂﬁ E
it 43% ; H Az * 11~20A\ﬁ_z’1"!§:)’?—*‘1é 25% > H fzig * 5~1O/w\§’r1’1”“%—"ﬁ i3
18% > @ H 471 * % & 47 & i 31 /w\éf:_.lf_} £ ik 14% -

R EY RS 3L asm b ik 31%5 kS AR 5-10 &
4% ik 25%4 0 #F RS L 1120 /w\ffuz.[h 24% > B 3§ 21~20 A 4 ik
20%° FER R p FREEHRE S 5 o FEHR S }E.ll_l it 30% > E4E 3~5 }f!”_—*lnh
25% > 5 A=k SEREEH 1~3 22 ik 24% 0 B SEEE L 22 up o

19% -



ZPEEY oy BAPEFIIBE 5% LG p T XA 43% -
EdEF BAp R ARPEY By hp 78 84S S EGITHE 5 35%

A
B 5357 8 (b 28% 0 SERE B LARTT B it b2 5 13% e 15% ¢ + § el

pe

g_,;-_-%]_z 7}_"_;}?@‘_'? B' f‘rﬁrﬂl% ]ﬂ;— :j-;uj',{—f ’ f‘._h 62%7}_"_,/;\‘%—~ﬁ ;j-;u’ 1&21%7
Bz A 10% w AR %

foid £y g;.w@g G A A8% A Y P EAE A
B ki ik 52% e EEFE LD FE kAL ’ﬁ 76%miﬁ*'ﬁgl)§7;"€f§3’f » 1b

“ ,"Zﬁt’24%’\'}*;g‘2),€é"jgn%4* .

G EY 2P RREH AL HERERER G 1T%N L E R R
R46%:4 R 3% A nh R R EEE D LR R ER
21%% T 2% P R 0 B1%EA 7 R R 0 220 EH H W bR 0 WG 2% 3 F%T’FZ
& °ﬁ'i'f:§’3i3rf’rr’\ﬂiz?2~ ER ia@-ﬁim—?’%imﬁp‘; 25k 57% > 4

2% 2 H L 22K L 0§ 15%% ’?—"Ff%&fﬁ%{'i}%,& v ¥ b3 2%en 3 —’ﬁ
AAARRL o EA IR (ARIH) REL > BWE AT RSN

18 0 48%% T & ’15%£€’?—"Ff§%t" RiATHER -

BTN R AR R T BT A a(sg%)é: Bop 72
HL GIIRATH R B (55%); ® EF G S P (72 Y AP R TR (28%) -
SARIG 26%%F % 6 o £8P ﬁ;,aﬁaw (78 3 5 Gk RS B (67%) ~ -
MEET% FHRFIE BSR4 RERRATA IS o p a0 D

- 4
r}i#\E j‘ B ATAE RN D ki

L bi

‘-\\1-

A
2 )
7*

W RAT E'LTQ A 4
AP K L 28% A5

Ru'™3

W

HE
&
£
A
i

7 10% o

HREREE FHUMERMBESTRRETEDE
i

ogE
B oz
oEE g
oER

HE
35%

19%

A T dEF - IR B gt B F aE 100% - AT 0 84% 5 FEp B b 6B
i me e 95/00%% PE R R T D O S (22%0) 5 - A B (19%) 5 i F 4B g
F o (46%)§ AT F (44%) -



DRV D 30 AT FHEF 0 AR ST E R A
Lol T @ B 709 &??,%%E FR R A0 AN ST BT
PoFRABEOEp FREE PR AN FHEE RS

EHE SR TEAYR EEHRETENORE
TAHER
510434

] ) 25?73-@ SRERL %

3l B 30%

3%

2510548 OLAERA
ol ~P05E a3 H
021-304%48 0358
031 5L 1"32%/_1 ass b
0
112058
2N-305548 % 3SR
20% 2%

AT R T 22%,;)%—’5.% PO E R FE ks SR R BT 48%; 7
i+ £ IFYOU BUILD IT, THEM WILL USE IT 32345 - % i 91% % *
Jﬁ/;v;ﬁﬁg,.f% POEAFE AES SR R F OT6%NRFE R 5 S f I ded PBS
di- s g

e T
—
R
'+
= A

RTHEARLBITEAR TiheREAEOTERL - ESHEEA
?ST‘
24%
a5 oZ
% az aT

6%




RY 78 MAEE | oM EE
N=165 N=54
TR PR ER YRR D 55% 59%
TN ER G SR AR VR 28% 26%
FERFEFHLp T2 LT 5% 67% 57%
G e by 10% 35%
Fed - 2L E et ) 84% 100%
Fe - v B et by 95% 95%
% T B g 22% 19%
R L 44% 46%
g rd 304400 T /H AR 78% 69%
@r D 3004 T/H iR 95% 86%
FERSEF p (78 ehpE R A 30 A 40U 74% 69%
BABRA (78 uEd B 522 P 5% 0%
#pBApFE 62% 57%
Pt pEE - F AT 67% 62%
T PN I R 22% 48%
FRARY X P78 ki 91% 76%

10




R FL A%

AL FERT LATAE S SESS R A T2 RS R

Bﬁﬁmﬁhﬁﬁﬁw*oEWEiw+gg&ﬁﬁ¢mw4Q@C@b
45&}5 #x 4288 + e CO2 5 Mz i77 Fho] £ 2 150,010 4% ~ 48 & 264,697 4
AroE AT B FhB H (342 ca/l000 p) 5 3 P WA 4T H 13
Fropmaapafy 5K n&}_m U4 Fp ol o £ 8 E 2z 107,567 2
#E CO2 ~ #52 # ptax 19,728.6 2w CO2 » r|f you build it, they will useit ;> %
R ‘&f?“ SEpEREHTELHBEL P I A a0t 6] 5 20%( E
M 10%) 5 3F B 5 gk 20%0 0 e e B E AP b B R(RE R 5%
ol ’AWR) » Hejk b 25460 2 #E/F & & 4% 381,900 B~ o

B LB G 16 FiR o B 26 FiR G F AT 2 K A (342
car/1000p) » #7+ % % v 40 F 4o #7443 | T B & $c 456,400 2 ¢ CO2 - 45
# & 3% 79,600 2 CO2 » jft 5 107,200 2% » & & 7 & 4 1,608,000 % =~ -

MRTH B R LM ISR T FRE R
1% - FFE T HBp 72 B ?J’* Garmin TR FIp 72 BRI % EARHF
PORGLITRIA, 0 J GPS2E 2 RAATIZ R AR - BB R FAPM L

o

GPSHEEN R RS T S e R

: Reereational cycling Route planning

5 | GPSE MG &

nam G =

|1, GPSEE I @ GARMIN BOCSx
oy 7 B SonrBIiL A

¢ ¥ GPS-CS |
5 3, MR . Hap Snurze GPS Image

| ePSEmE Y

Wcmmwﬂﬁze B R |

F7HE « GARN N ]2 38A0 LI BIATE A T |
H[m gRLEERuURAR AT

L ElIGPSEBEI Sony 6PS-CS1
|GPS-CS1 A— 0 {EW) (P #211E m*armﬁaa'
'Noﬁ o4 25 L1 2 RIS RR R 5 55, - B GPS

| Image Trockor &M« 0 o348 0 (0 BOWGR B M EIRE A sh E :
Mt Picture Mot ion Browser BEES » W LLEM Google
Map ¢ filFEHME i

woaRun

ELLUEET San [T I
- BlnFriendly Environment Pianang Studio

11



SoPREB iR TR B YRR N )
?Vﬁiﬂiiﬁﬁmﬂﬁﬂw%%$ﬁ%~‘ﬁ% HEFRF~I3F R~ ¢
HATA LS FEMT SRR AER R o o PRI E S P esE
oD -

TR S Y R R U i LA

PARESE FBETFCRILBF 2L 0 A 2FHER 2 3iFEkE o £
ﬁwéﬁéfﬁﬁoéﬁpﬁéﬁ’ﬁ“ ﬁé#ﬂﬁﬁﬁﬁﬁ

IR /R g ==

L CIEE
I RS

+ FE, S Ak

-——

# 7 gL T 200 F

KT AAEH G =

25 1 | FB & 2 (2~3 .

P fARET H 30004 £
=

12




4

1. Beswick A, IMP Consultants, UK. International Conference on Green Transport
Development. Taipel, Taiwan, Nov. 26, 2008.

2. Gatersleben B, Appleton K M., “Contemplating cycling to work: Attitudes and
perceptions in different stages of change”, Transportation Research, Part A 41,
2007, pp. 302-312

3. Martens K, “Promoting bike-and-ride: The Dutch experience”, Transportation
Research, Part A 41, 2007, pp. 326-338

4. Schuett, M.A., and Holmes, T.P. 1996, Using a Collaborative Approach to
Development a Regional Bicycle Tourism Plan. Journal of Hospitality & Leisure
Marketing, V.4, N.1, 83-95.

5. Sun, J. W. (1998), “Changes in Energy Consumption and Energy Intensity: A
Complete Decomposition Model,” Energy Economics, Vol. 20, No. 1, pp.85-100.

6. Tilahun N'Y, Levinson D M, Krizek K J, “Trails, lanes, or traffic: Valuing bicycle
facilities with an adaptive stated preference survey”, Transportation Research, Part
A 41, 2007, pp. 287-301

7. Walsh C, Jakeman P, Moles R, O’Regan B, “A comparison of carbon dioxide
emissions associated with motorized transport modes and cycling in Ireland”,
Transportation Research, Part D 13, 2008, pp. 392-399

8. Weinert J, Ma C, Cherry C, ” The transition to electric bikesin China: history and
key reasons for rapid growth” Transportation, 2007, 34, pp. 301-318

9. Zahran S, Brody S D, Maghelal P, Prelog A, Lacy M, “Cycling and walking:
Explaining the spatial distribution of healthy modes of transportation in the United
States”, Transportation Research, Part D 13, 2008, pp. 462-470

1056 % > FAF 53 EH~F TIAPT T LU PR TR ACE

Rabl o PBZ A 78 FRBfH1 ¥77#E ¢ w > 200912

1L FEf G F2  TARERIF R FEA AT ERETFITES
2% > 175208 F » XA ® 94 &

12203 % kg T AR 2T ﬁﬁiﬂ RS R RS S AOE R CR LR b
257 % 3745 % 44 >363-380F » AR 97 &

13. g3 s ik o v RT 4 > 2005 &

G

14, &A% a kb > T A Fueplseide CO2 #acsiit s 445 > 2011 &
15. % i ¥RiF E%JF" oL SRR B A TEMGAE S 2(X %) aiﬁrr@%]%”
> %, 2008 &

13



Building Slow City by Public Bike Schemein Historic Old Town
CHANG, Hsin-Wen' HSIEH ,Hung-Nien? TANG, Pei-Jyuan®

ABSTRACT
Theaim of aglow city isto build a sustainable city designed with consideration of environmental
impact, inhabited by people dedicated to minimization energy consuming and air pollution with
promise and environmental friendly living style.

By applying the innovative integrated Public Bike Scheme (PBS) in the supply side of
transportation, the residents of a slow city can commute by cycling with minimal reliance on cars
and motors. It will create the smallest ecological footprint, and produce the lowest quantity of
pollution, transport within the city more efficiently, and citizens will be more healthy, thus the city
overall contribution to climate change will be minimal.

There has been growing interest in leisure and utility cycling, highline the importance of rising
environmentalism and increasing awareness of sustainability. Cycling is an environmental friendly
mode of transportation, especially suitable for historic old town with narrow alley.

Hsinchu is anideal location for promoting Public Bike Scheme and for aslow city, since cycling is
frequently cited by residents and tourists as a preferred method to achieve relaxation, aswell asa
mode to interact with heritages. With more than 180 years old history, Hsinchu is full of ancient
monuments and heritage sites. This study designed a dedicated public bike system within Hsinchu
historic city to attract not only domestic travel but also urban tourism.

The research will apply simulation method and the results will provide a set of valuable information
for building aslow city by applying an appropriate public bike policy for constructing public
cycling facilities. The overall goa of this research is to provide suggestions of areasonable public
cycling policy for recreational cycling, cycling commuting and cycling strategy to promote a slow
city in Taiwan.

Keywords. slow city movement, bike sharing, green mode
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1. Introduction of Slow City

Slow City (Originaly comes from Italian Cittaslow) is a movement founded in 1999 in Italy. It was
initiated by Slow Food Organization which is an NPO founded in 1989 in Italy too. The goal of
building a Slow City is to improve the quality of life in towns. According to slow movement
official homepage, slow cities are which “stand up against the fast-lane, homogenized world so
often seen in other cities throughout the world. Slow cities have less traffic, less noise, fewer
crowds.” (www. slow movement.com)Slow cities are characterized a lifestyle that supports people
to enjoy their life by slow movement. Traditions and traditional ways of doing things are valued,
such as walking and cycling instead of fast vehicles.

Slow city movement has expanded broadly beyond Italy. By 2006, nationa Cittaslow networks
existed in Germany, Norway and the United Kingdom; By mid-2009, 14 countries have at |east one
officialy accredited Cittaslow community. (Wikipedia). After 2009, Korea becomes first Asia slow
city member. There are over 16 countries, 114 citiesjoin the slow city movement.

Residents less than 50,000 can apply to be called a Slow City. As afast growing speed in cities life,
industrial development and traffic movement in Taiwan, can we make a change through Public Bike
Sharing as atool to meet the goal of slow city?

Slow city movement comes from another ideais that “time poverty”. According to Goeldner and
Ritchie, time poverty is prompting people to save up time to spend later. Thishas givenriseto a
growing trend toward “sabbatical” holidays, which can become “trips of alifetime”. (Tourism,
2008)

This research tries to apply the concept of Public Bike System into a historic city, in order to meet
the criteria and possibility of become a slow city in future devel opment.
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2. Implementation in Hsinchu, Taiwan

Since the Ching Dynasty, Hsinchu has long been a place of cultural center in Northern Taiwan. Itis
one of the earliest developed cities in Taiwan, having more than 170 years of history initsrich
urban texture. There are two core areas in Hsinchu city center: oneis centered in the God Temple
where four streets are cross section, the other is centered in The East Gate where 9 historic streets
areradically stretching out from the center. These two cores regenerate the Hsinchu old town and
turn it into a prosperous area where is the most important tourist activity center.

Hsinchu was upgraded from a county into a city in 1981, the population, economy and industry are
growing positively. The establishment of Hsinchu Science Industrial Park even creates more job
opportunities. Together with fast development of high-technological industry in the post 1991, the
historical building and modern high-tech park now decorate the city as two strong contrasts.

Outside the historic city center, there are six universities, research institutions, Science Parks and
other incubator organizations; therefore, the city is designated as a cultural and high-tech city under
the national development plan. Hsinchu science city aimsto combine its cultural and technological
charactersto create amodern international city where major headquarters are gathered and residents
are being therichest in Taiwan.

As home to the Scientific Industrial Park, Hsinchu science city has earned a reputation worldwide
as “Asia’s Silicon Valley”. Hsinchu becomes a city famous for high-technology, high education, as
well as high income, with an annual production value of 400 billion US Dallars, there are 130,000
employees in Scientific Industrial Park, with alocal population of nearly 400,000 in the city.
Hsinchu science city has a high population density and faces serious air quality issues; there are
110,000 carsin the city and twice that many motorcycles. Anything that reduces travel by motor
vehicleis of great potential benefit to the city.

Hsinchu old town center is the earliest developed historic area with 1 km squares and about
5,000 populations. There are abundant cultures exist such as religious centers, historic streets
and architectures, academic resources, public facilities and night activities, etc. Now the historic
areais facing the problems caused by modernization. Problems include traffic chaos, insufficient of
public infrastructures, lack of city image, etc. By means of slow city movement, Hsinchu is able to
carry out efficient plans to elaborate the local characteristics and resolve the issues of vehicle
crowds, and conflicts between the old town center and new development area. Figure 1 showsthe
geographic location of Hsinchu, and table 1 summarizes Hsinchu’s most distinctive features.
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Figure 1. Geographic location of Hsinchu
Table 1. Profile of Hsinchu
e Characters Hsinchu City and Hsinchu Science Industrial Park
e Area 104.0964 square kilometers
e Population 400,000

e Administrative districts 3 (north, east and south districts) / 106 communities
e Natural environment  Coasta area, Mountain area, Hsinchu Plain, Fishing ports, etc
e Education Resources 6 universities

e Historic town center 1 km2
population 5,000

There are two tourist attractions resources include 17km coastline, the 18-peaks mountain area
outside the downtown area. In addition to trying to improve the investment environment, the city
government is also working hard to improve leisure environment in coastal area. As home to the
biggest wetland of northern Taiwan, Hsinchu coastal zoneis fulfilled special speciesincluding crabs,
birds and plantsin the wetland, and the coast is protected by the law of special scenic and
environmental value from undesirable development. The city government has built a 17km-long
bike lane along coastline since 2002, which was completed at the end of 2006, involving an
investment of 17 million US Dollars. Cycling is often cited as a preferred way to achieve
relaxation and exploration, and get in touch with nature. In contrast to polluting
automobiles, bicycles are quiet, have no emissions, and have a limited environmental
impact to the sensitive coastal zone. The government has tried effort in combine the
tourism development with green transportation.

The mountain is another tourist attraction in Hsinchu. It was designed as a royal family’s leisure and
recreation park during the Japanese colony. There is aflower festival held every spring in the
mountain area, and attracts more than 100,000 tourists every year.

Under the slow city movement principles, the new ideology can help to achieve the sustainable
# Y04



vision. This research emphasizes the integration of local characteristics and tourism resources to
regenerate slow city movement. Furthermore, this research shows how can assist the local
community to revitalize local leisure and recreation resources by apply Public Bike System, which
isthe main goa of slow city.

Following the slow city movement’s framework, this research investigates the contents and goal's of
historic town resource and community development. It is not just about the conflicts between the
living environments; historic resources are not merely expansion; and community development is
not either just creating activities. This research seeks the possible opportunities and mechanisms for
sustai nable community devel opment under applying of Public Bike System.
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Figure 2. Hsinchu historic center during Japanese Occupation
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3. ThePublic bike system

Public Bike Schemes (PBS) has grown significantly in popularity over the last few years. Many
major European cities including Velib in Paris, Lyon, Bicing in Barcelona, Call abike in Munich,
Berlin, SmartBike in Oslo, Stockholm, and Washington D.C. and BIXI in Montreal have launched
extensive schemes that are helping to redefine the perception of cycling and create a new form of
mainstream public transport for short distance urban journeys, and also become an tourist attraction.
There are 135 cities with total amounts of more than 200,000 bikes existing in the world.

As Taiwan’s national economy is growing and the GNP isincreasing, the ownership of cars and
motorcyclesis popular in every household. There are 23 million people in the population, and 5.7
million cars and 14 million motorcycles. These figures demonstrate that motorcycles, owing to their
convenience in parking and traveling, are the most favored travel mode for short distance tripsin
Taiwan.

Fortunately, Taiwan is experiencing an increasing investment in, and popularity of cycling. Both
central and local governments have been trying to stimulate the development of bicycle activities
and recreational cycling since year 2002. By year 2010, 2600 km bike routes will be reached.
Furthermore, Taipei, Tainan, and Kaohsiung have tried to develop city-wide public bicycle activities
in year 20009.

There is an important issue of cycling behavior in terms of public cycling demand and cycling
facilities. The forthcoming Public Bike Schemes in Taiwan should consider the characteristics of
users (demand side) and the PBS’s |ocation and quantities (supply side).

Bike Share systems are booming in cities around the world, from Europe, North Americato

Asia. From the larger cities of Paris and London, and recently in Shanghai and Hang Zhou in China
to smaller ones, people rent public bicycles and cycling to their destinations, and then return to
public bike stations. Many more trips can be made without the use of a car by combing the PBS
with Mass transportation. There is more choice for people to walk, and bike on their journey.
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Table 2. The global PBS statistics

Country |City | Bikeno | stationno |Country |City| Bikeno | Stationno
City |Taiwan 2| 5,000 61|Belgium 1 1,000 100
N 33pan 4 810 38 Canada 1] 5000 400
ASa | Shina 11 118000  3.840/Chile 1 50 10
E%‘ﬁg 1 430 20 Finland 1 300 26
India 1 100 6|Ireland 1 450 40
The |France 33 41,483  3,567|Mexico 1 1,100 82
Other|gnain 21| 11,080 842/ Monaco 1 10 2
Y tay 16 339 361/Holland 1 — 200
Austraia 3 1,500 82/Norway 1 1,660 154
Czech
Recblic 3 51 16 geeal"’an | 1 175 11
Denmark 3| 2513 277/Poland 1 100 13
Germany 3 6,069 128|Romania 1 100 10
England 2 1,410 809|Sweden 1 120 11
Brazil 2 232 26/Switzerland| 1 120 11
Luxembourg 2 370 40/America 13 120+? 10+7?
Portugal 1 200 e 135 202,945/ 11,193

(SOURCES: Beroud etc,2010 ; Shaheen etc,2010 ; CHANG, UNPUBLISHED RESEARCH)

According an interview of J. Becker, “creativity is recognized for funding a Bike Share system

within asmall community by using all available lanes. Cyclists pay for the bike using would be
dictated by the reality of the community. Funding support from government and private sources
supplemented by job support programs would contribute to the funding package.”

4. Theimplementation of PBS

Public Bike System has launched extensive schemes that are helping to redefine the perception of
cycling, create a new form of mainstream public transport for short distance urban journeys, and
also become an tourist attraction.

Public bicycle systems are a form of bicycle sharing that is available in numerous cities in Europe
and that is attracting considerable attention in North America. A public bicycle system is abank of
bicycles, with numerous pick-up and drop-off points, available to the general public for short-term

uses for free or for asmall fee.

The authors investigated different cases list as follows:

Cases studyl : Amsterdam white bikein 1964

A pioneering public bicycle initiative was launched in Amsterdam in 1964. Regular bicycles were
painted white and distributed across the city, unlocked and free for anyone to use (Transport Canada,
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2009). The program was created as a measure to reduce bicycle theft. It was believed that wide
availability of free, public bicycles would discourage theft of privately owned bicycles. The
program failed as virtually all of the bicycles were stolen.
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Case study 2 : Copenhagen Free Bike Program in 1995

In 1995, Copenhagen was the first mgjor city to launch a self-service, fixed station public bicycle
system, called Bycyklen (TC, 2009). Unlike the bikes used earlier in Amsterdam, these are custom
made and include many parts that were not interchangeable with regular bicycle parts and require
specia tools for installation. Following a coin deposit at an automated station, a bicycle can be
used and then returned to any of the system's 200 stations, provided there are available docking
spaces. The deposit is then returned. Theft and damage are ongoing problems. There were 2000
BIKES from 2004 t02006.

Case study 3: Oslo Smart Bike

In the late 1990s, a new generation of fully automated, self-service public bicycle systems with
sophisticated, electronically controlled locking mechanisms emerged. These so-called 'smart bike'
systems, unlike their predecessors, would require user identification - a major theft deterrent. User
would have to register to obtain a specia key card or use a credit card to take out bicycles. The
pioneering system, operated by the advertiser Adshel (later acquired by Clear Channel) in exchange
for advertising space in public areas, was launched in Rennes, France in 1998.
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case study4 : Washington, DC

One of the authorswas in D.C. during June, 2011. There was a meeting with the manager of
MetroBike, by interviewing Paul, the Capital Bike case study is as follows:

The originally bike sharing project in Washington, D.C. was known as SmartBike opened for
service in 2008 and operated by a private advertising firm, Clear Channel. The project was failed
due to low membership and rider usage rates, aswell as alimited number of bike rental which was
only 50. Therefore the project was officially terminated in January 2011.

Capital Bike was introduced to replace the failed project in D.C. and Arlington County in
September 2010. The initial schemeinvolved 1,100 bicycles at 100 stations. The cost of planning,
implementation and administration for Capital Bike totaled about USD 5 million. The project
planning, implementation and first-year operating costs was partially financed by a USD 6 million
grant from the Department of Transportation, U.S.A. The manager Paul stated that project revenues

reach 50% of annual operating costs, and it reached 100% in April.
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Casestudy 5: PBSin China

Bike sharing has also become popular in China. Hangzhou's bike sharing system has 60,600 bikes,
surpassing Paris Velib program which offers over 20,000 bikes. Bike sharing stations can be found
in Hangzhou every 100 meters compared to the 300 meters in Paris. During their first year
operation, no bikes were stolen and few were damaged or vandalized compared to the half that were
stolen or damaged in Paris. During the 2010 World Expo in Shanghai, Shanghai has launched a bike
share program which is accessible by RFID cards. Now there are 50,000 public bikes in Hangzhou
and Wuhan separately, and 100,000 public bikes in Shanghai.



5. Conclusions and Suggestions

Taiwan is experiencing growing investment in and popularity of Public Bike Schemes. Both central
and local governments including Taipei, Tainan, and Kaohsiung have tried to develop city-wide
public bicycle activities in year 2009.

The author has set up a public bike experimental 1ab in Chung Hua University which isthe first
university to provide public bikesin campus. The lab will have an experimental study to investigate
the energy efficiency and carbon dioxide emissions of bicycle usage and public bike schemein the
future. Different types of study areas are implied in Hsinchu Technopolis including High Speed Rall
Station area (recreational cycling and cycling commuting), old town city center (leisure cycling),
and Science Industrial Park (cycling commuting).

The research tries to suggest that provide public bike system will change the lifestyle of citizenin a
histroic area. An appropriate public bike policy should be prepared for constructing public cycling
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facilities. The overall goal of thisresearch isto provide suggestions of areasonable public cycling
policy for recreational cycling, cycling commuting and market segmentation in Taiwan, especialy
apply in Hsinchu historic town center to build a slow city. The layout of public bike stationsis

suggested as follows:
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Figure 3: Suggestion of 200 meters per station in Hsinchu historic center
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The feasibility study is aso focus on the management strategies and suggested as follows:

1. Fare differential of public bike
2. Flexibility of public bike layout

Apply Wircless or 3G Manigement ceriier L. PBS dataluase
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Figure 4. Adaptive fare by different Fi gure 5. System architecture
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