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Figure 3. Growth Effects of ICT Infrastructure
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percentage points

fixed mobile Intemet broadband
technology
[- high-income economies [ low- and middie-income EEJ”ETJES]

Source: Qiang 2009.

Note: The y axis represents the percentage-point increase in economic growth per 10-
percentage-point increase in telecommunications penetration. All results are statistically
significant at the 1 percent level except for those for broadband in developing countries,
which are significant at the 10 percent level.

EYUM A BRI TRIFRAERE, tIIHnE B E R B ERAREMSHIRANIEN NN, TF
B LEB/NEIE B, BB BENETIRSKE, BERARTSE, HEEEFEHTSIRS
( “Broadband’ sBenefits)o R, | ZMEHEMIZHEHEE LIENEMES BER ARBEM,

E30]]
G FE R INBOB N 2 ERI T H NS

W — B AR . FINEM S EREMEIME AR rTIA, 99%MIINEER
BEEEIBEENE, EHENENBRE “EMNEET I — M ERERN— UEEBEIR
BB (Infocomm Development Authority of Singapore), ” REGTEKERMH TR
FE. BIEEMMRS, AMEEEREEMISHETNRIEE, BUNAERNEHEMIZIENRER
N2512%m, RENMNEZNEDLTEMLIFER, el LUFEMEERHML (Cisco
2014a)s

B NSEMIZHEIBE R =MRIEREN R EE5:

RNE]: MEFHAEMIGHENIZIT, BISNEE, SEMIEIRETEs
ERE: ATRHAMRESAEMISEINNERSS, SERIMERISES
ERSEER: ARAKXWRAFAN ZIEERS, NEBRKMNANEESMNGES (
VoIP) (Infocomm Development Authority of Singapore 2013)
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BE 2014 F 6 B, HMKERT 55 FRAEARERME, 52012 F 1 BELEHTME, %
MR =K 1 Gbps (TIKELEFET)) BIRERUUSORESA 500 Mbps B9 (B IKET)) BITE
BE. XWTHIKAER. . TR, SIEROMBERERZTLY, SREESLNESR.

e

g5

BRI R E R EEEMIGHRA T B S E = MR BAEE ), BaTiaHm
BRI ESIRMEARSS, WHFARSS (Software-as-a-service) FMT7EARSS (storage-as-a-
service) MABFEAIBREEHAE(E (Infocomm Development Authority of Singapore
2012), EWhEEmehERIAIER, R#E T SEMISHEESHNARETT G, 1FAMM
W B LR HBE R —EB 5, BAEREERIEH TR R, BT AR ABREERES B
XN, BREERSNT IR BT EHRE A A 2SI INMEZ &,
SIERU NS REN—IARERA, BERARMISHENKEEERCISAEMIIE, NES
AR A] LLE)E 28 5PN TIERL (Liebenau et al. 2009).

iR

NEEWHA R N BEE A T L RS EFH X INT MO RN FI R E R
MWL RFTRE, A BMEI X EMIgHHEITIRE, FIASHIKA, BJUBRMENET R
£, BANRMB A

S RETRAMI R U QIR R R D 3R . BI BRA BIHINE. = SREMRERF AFR
&, TIERFAAHER AP LU & BT RIS AR RBERIM R R, HEEFAHTL
5o BINEZINS, FEHHENSHABMITE T —KEZ Spothero VAT, ©REFEEIA
FHEIZEEEN, MAERRAR LSRR T Z M.

H=

garath REOFN RGN B] : AR Y —EMARS%, zRERBERANT RIS
MBS IR, XERFRBEIBIOMEH AL TEE LI (Microsoft 2015)o
BEMAHMRSHMHAN . BEHEMIZEIRI T ESRATEREMEE MR, fla, PR
PR EEWIERRATL T A, HINnE=12M R (Dini, Milne, and Milne 2012),
RENREES]: XERAME TS BFSARNES), Bm T MEREE M
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2. ’fﬂf‘%/\ﬁ

248 Navigant Research 12 {HEMVEHRE, FEIZEAESNK 7 BAEFNA, AFEE 2B
BRI R FEANEZEEDHZ— (Woods 2012), REES THR FREZMNARTH
g, WRAEEHEE, MhmEMLERESEMNEM (2012)s ANTHFREILITFEAR:

o HEEERBEIENIBEEN
o NREIBMEREZ(TRS

o BWREAHBTHEHERS
BE

o &

o  MIEIRE|EBMBIE AEFT BN

BERR, SERBRRHE-MERVESAHTAIN, BNEINENARRSEEN. il

KGRV EERAKBTERZNEEILAPEERBARER, XESERETELITHERAE

BEMAHZBEA RS LTIHE, NMAZEZNENM, EEXBERANAZ—PEER
R E, EBE=MAI BN SIRIEEMURINE; REIAMSENERBHTT; 25
NHIBRIHTTH

HWEFRRAR

B @ EEM P E N

o
D
rv

%

EENBEEN SEEREMIERES, hSAR], WEENBANQEHIERER

BB EEMMEE N BRI SR S KRB AR R R VRN BT B XIECARRE RV
REEN S iE, BIENMIRE—EWm, FERREERY KIEBMBYAE (Bradley et
al., 2013),

K&

# R

e BEEMFEE A B R IG. BRIHBEHTIHRAMIFRN =D
ﬁo%%%%EMEﬂMﬁfWA,Wﬁf%%mﬁtﬁﬁk%@i& EMANBEZIHZIF
(DE. SENBNIFSIERER. RANMMIRKRA) o 20Kk, CHEMEsERELD 10%095
AL 2 2= TBIWN (Litman 2011), 3@ SREUAEE M /5 I8 INURN,  LURZST AR
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RIFEEMRRRIINEDIE )R, EEAS IR, (BRI SR IR, 823 @A it 14%
R ANBIEEEEAE,

AMBEEERSIRRARNIETT, ©F. MIEMETES/RENEZHRRAE, BIWEEEN LS
eI A HITERRRERAZ . HAMBEBEEFAERsERANRY, RANMBEFTE
AHEMMBERIT . Bt SV AE WA DV E LI THSNE, KEO2MNismMERE
AR T R AMIE ( “How to Solve Traffic Jams” 2014)

BREMEE AR BARIR A LR, ARRARSHTEHHRIBENRS ™ L B,
TEEANELORANANEERE, HE~ LA S GDP B 8% (Lobo 2014).

E31]]

ATHNRAIAREZER T HH EEMENEARES, SEE/REEEESWERELE,
HrE s/ REN S MU PR TIREE BB A, ANTEERSBNNETR, UNE/RAKAELE
H8TH,

BE/RERELHG R RSN RS ZFLR, SRR B[S SRR E R NIFF
BT R ERTER L RRERE, BXFROBHIENIIENRER. BRAH T MR
2. 122012 &, I 25000 BEAESINTE GPS AR MRS, XIMBRALURK/ LD Z
—BINMS AT IR P RV E BB R EUIE. EE RN EREREE Jong-Sung Hwang /143,
B/RNZRHEM D HEEE LRI EMIZHERRTR NMERERERAFMAR (Smedley
2013)

e SRR BB SRR . BfESREEET R RSN 7 —IH IBM RASRFBER SR 1T

o XTUAHIF BB A 2R G EMHAITIHR, FRANNLTRELHIAHE. BUFR
EAMTIBIEEREM AT ERULENZE . BNITBRIUELD T 20%RV3@EIRE, FIRT 12%A93HF
B, FIELEAHIBAYER B IR &,

ALHHRORNZBEERS: XERFAELTRMENAIALRRER L. BERKREE 160
F%E7t, ERHARBASN 100 H3E7T, FRBUFM 60 H3E7T (Office of the Mayor, 2011),
PMMEZRET 100 MUREREBRNENR, F 23 MFROZE 7B FREZBESRNIER
B AN TR HTTES ], R T 32 PRBEGISHITRN B, Al TR ERIE L
LR, IE KRB HITEEEF T 10%, HITFEHRERS 10.5 FK/NRSE 11.6 FK//h
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BY (Siemens2014), XERZME f HEESERENMANRBRIEAR, ALYHRAER
Hh 270 MEXHT XERS (Solomon and Mosquera 2012)o

FIRAFERBERS: E/RAM Transmax BFEESRRITHNSR AR LA IRERIM, HER
B Transmax BT HEBICRIBRECEBERBRS, BERBERK, BETEBLER
B AEEE, VicRoads. #FEEIRBM Transmax —BF LT  “HERO/ALINEA” [@iEis
H|EE, BB EENERERNT 30%, HiEEEMERKET 60%; BEEEE
BITEERBYBLRLD T 42%, BRERVTEERETBIFER T 48%; EFEAIREMNIEEARESE 50%,
BT IR BRI E M EE A,

TEIERTEKRMEEERET R (STREAMS) 5, EAIEMEVIE NN S IE6 BIRE AR

D
4 EEEREITX (STREAMS) B R
2000 2000 s
; 1800 g 1500
£
]
é {0 g 1000
%00 500
1] 0
o 10 2 0 “ 0 0 70 0 10 2 30 40 S0 €0 70
chv-mw%) ) | Occupancy (%)
Melbourne peak traffic row before STREAMS Melbourne peak traffic flow after STREAMS

AL ERSIENERIREEINE 10%; BIMERESELITH, FME %‘Eiﬁ’ﬂzi’ﬂﬁﬂ‘i@%
FEEIT 20 ToK/NBY. BRIVEFFMmEE 9.4 125%7T, AN ENBETENENEERHR. X
LBIERHRETERF 11 Xt 1 B AMmMB R E,

NRBIENE et R4

RN TBITENRERITHMNEEARRAFANARAZE @ . XERARENFITERHE
REANE), AEMNABEFMERZRAARZRS:, EERHELITHEERMGTT. /A8
IE)%IEE% | FAPFUER BIRVEIR LI BR 12 MR BB 2B BIEREA LR RS, WERS
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NES5EMRABE G, 20Kk, SREINTARERZWERINZHIE, RHKEARZIIER
PR LI E BT TR E AP ALK EN SR,

KR EEIR
BEZMBL R R ARBIENNRARI, RRBEHNA. 20KY, CFEIERNERN
WIRARSEIERAE LHE LAAHET, IAMNEMELRRIFEMASZNRY, AHREHE

NRAERo

BIRSSH AR BIEN BN RRLES, MHBNEBIH TRARRARFN AL EER. b
IHRTRAEEMMRE, EEMMERIRIMESMELZEAARR L.

MBNEEZEWESIR, BN RRBEETENRTEWE. WhmthaMAs—RRE(EE
RMPAEX. UALRG, TBRMNLEAREME, REHRHIEEERIEATRRBENR
EEMBEAAR L. XPMMEMERT 2020 FHIERY “Paypass” o WmEIBIBAEMEXZIRIT
REEAZEFRIFRN. TETE 2010 FFHIEERRNEETE, AR RIEANNHFAA
Paypass (Smart Card Alliance 2006), X RFAKMULRA T I B WA B AR RFA MRS
SBE (First Data Government and Transit Task Force 2010, Metropolitan Transit Authoirty
2010)o

NWFEHERBAGRE, RE—NMRNENRAFALHARAREE. 2FRiN, CHEFEE
25 1.48 {2 = ToRAEIPEIIHIRY Oyster &4t (First Data Government and Transit Task Force
2010) MM HELSERSTNVAEIRER FHZ2HBIMRAHBENEN) , HEEAREER
BYEN BRAEHHASERAARZENZENE, RSB DIE RS EIEKR-RENETE
IR REI AN = (2010)0

BB E MR R AR N ZE EV AR, thil, TEEEY RERWIKARLBATLIEN, HhH
R XS A REIS A AT T 2o, $HEE. HEMFIERERR I LA D LRBVEIBRFISZ I RS AE R SR (B1E
N ARZBENEHFE TR, HEBTFIHMEIWEZS (Tanga and Thakuriahb 2012),

E30]]
FTHRERHZRRTCHNB L RAZRFNAR LS.,

CHEE: CHMMR—REEL 2 A REANTRAREAS. B, BEAR EFEAIEE
fzl (contactless) V&S, HERAPFEANARMABZEEFIINIARZE (Microsoft UK
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2015), EEEHZMIMNEKRIRAVIFAIMEX (Cameron 2015), FRFIFRE T EIFABILERY
IT ERiIgEMN AN AN EE SR EEEMRTEZNER S,

HoR, BARMEINEITEREN TrackerNet MEtIEEXRERBT 230 ANREE, MIEESX
2B 1000 =& (Microsoft 2011), BT REECH IT £itighE, CFETSHERS
5, BEFAHRINENARRBNRIE MR LR, HITHFERFWEIERS 15 H5F1E
R, BRHMFEAFIREERE NN ESHTTIE (Perez 2015), AouEI 5B RGR. BT
ERHZUMARNLURBE S, TnBI T GETHEXFH S —F & PIAHNBIEE.

MEGOT: SUTA IBM —R2SSiET BEACRRANE, SN ERERENKIOEMEY
Mo “BEET, SHRE DEBRFHRT BT 400 MBS 1000 HARE, BT
BT —ERRATEERS, RASERERNEN TR EEBERF R T 80 &
488 (Richards 2014). (6B RAEME LD TIEBEEE FINERIE, 354 IBM S5
EEROENEREHEERIE (Woods 2012). 1BM AREFZR ORI —ETF £ AL
ERAANRS, BT, XTI RS EEEE DT 270 5%t (Johnson
2014),

BEBTEHZRS

0

ERE/VE, PERKBTERAZRASGC &Y, FEEF—LEHEEMANER EEANR
g, MBI B RERAB I B XEBITERAMAHZBRIAELE S, NMERSEREXRE
HfE. AEBTERZEAGERHESHNLITER, —HEMBESHBHRMNENEE, »—HHE
IRFREERREN B ERBITHERS. BEKRKR, QAHBTEXAZRSHNVEE, B
NHERENEHB AR

UM ERREIR A AR BITEHRZ RS

o EIBHMNANBITERNFIREBRREHRER, BRAKZNLER, RIAMKEM GPS #E
o IRMEBINBEITERILRBITHRILAE KETTITE

o RHEEEM. XAUREMAENSHARSHEBTE, ETFEEHERNBEET
o EIERBVEMTE (LLWMBEINA) K TRETEERBERMRIHITEETR
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NRIEEERHBTERZRRMININGETT, BHOMBREARAENETEE, XEE/ER
AR MBELZEBSNVEM ESLITHER, NRRZRFHNETEE, BMEBIFNAHRBTEH
ERAETELL RARTTEER.

K HEIR

BERRSNEEAHBTERAZRASIE, WHRAIKARIMEAER, SBdHEETT
b EREIER D RS, W EF R OGB4 RE AT UD N, EXLERGIF,
W SR TAIER A UM B n TiENR, REQSHIUATEENRAMEERAR L. LtilxE
ERERBY GridBikes IE @I 1L LBV BB BITHEEL, BT AeHmA RIS

I

E30]]
ATHARNEAZREHANSFERROAHKBTERZRS, XM PREANEEXE
T HMBETERER.

UM Gridbike: Gridbike B— 1N REABRMESEAHBITERLZRSHNMRIZRG], KE
A1 Phoenix ABIFITINY, BT —MAREBITEHZRME, XEEREMA 500 WETTE, L
K Mesa #1 Tempe 89 500 #iB175F. AP AT, WEHEMKBSRIE. XERTEERE
FAPHBEMLRE, =B GPS EfUPl, HEEFIFAHNIRS SN EANBITER L, XEEHINAFE
HTFEDNEN, MESREATDSELFCIT 2MIERIS I (City of Pheonix). VB
MR TR EFRSBITESZEL, BT Grid Bike HZERA. BITEMBITEREE
i EHITECON SE5% (Grid Bikes), INEBIERAHBITERZRSIRIZSHNINAAR
R, MEBASHERLLLIBCRENMENRELRE. X1MEFIFRA: 1)ERSERANRE
M KFHBEfEEE, 0 GPS EUBUEEAAEMAE CHEITIERE, XEREAMIIFTERTEEER
AEMFENXE; 2) BRNE/MEFHERT AHBTERZRANEH IR ORI, RN
RN ATAEERE .

BARRIENEREETERLZNE . SHIARRRNEBITENHEMEE — N 22N FiRE
o, BEIREMERY GPS ARSS, KEBIAZERZIER (MAEHNETE-NEBERBNGS) MEdT
IREZEWRNARS (VisitCopenhagen)s AP ZESZ{I&/\BY 3.5 Exs@ME 8.85 &£t A
Z, Cykel DK B—RHBARKIE. HHFUEHTEMAZERBE AT (Denmark’ s national railway
system)HEEENIFBRFMALR, XMNEELE 65 MEIIENT 1260 MBT1TE, HiEeX
i 24 /NETARSS (2015),
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5. BXBIRNEEBTE

£1b8 YOUBIKE I E : &40 YOUBIKE INE A 640 AR, EhEXE 4 A ARE,
BB 18AAEE, BIMMBEHEAILHEE 160 NETEE, SN MHEEBCHRSS. AR
Fi—5K Easycard, XKREASIREANBFZNAS, Mgk, Bt NOLEREME i
PER=HTEEE (JATravel Solutions 2013), &EBITELATRELSF (Giant) 1£2014 F2857
MBEE, ARHEREARBTERZRST RAIARGPHEHENFILH. BRRISATEN
xR, BIIAHBITFEMEAS T AT RSHME, BAEEFHIRAEABITENRES, BEL
2 YouBike MEBfG, ABEAIMXNEAHETISIIRIREK (Kao 2014),

B

BREFEERARE: ISEN. FRE. TS, EEAMHERARNEEXERNEIED 25
A, UNBEEESEEEERNBEFHNEMZNRR. BEEERDFAB T EIERIEIMNEEWRAN
DI, BRI, SREFEE T —MEEERE P RIERRNEREEITIES, HhEE
HBI WL RN A ERBEENMEIOEITEIEEN.

BEEE RS HAS BB ARIELE S, LhA0 Streetline BT M LR AERENER EEE AR SRS

RERE BRI &S EN R AN XTI PSR (Yusuf 2014), R ENEERIFER
BEFXRIBRAEFEFNE TS S XK RE ( “Road Surface Temperature” )o 1@ E(ERESAERINIZSE
WRHEBH M EIRRE)

o HY &

754 (Office of Planning, Environment, and Realty HEP 2011),

! http://cleantechnica.com/2013/08/19/copenhagen-bike-sharing-program-to-be-most-high-

tech-bike-sharing-program-yet/
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http://cleantechnica.com/2013/08/19/copenhagen-bike-sharing-program-to-be-most-high-tech-bike-sharing-program-yet/
http://cleantechnica.com/2013/08/19/copenhagen-bike-sharing-program-to-be-most-high-tech-bike-sharing-program-yet/

B HEIR
FERERRAERHRNNAZ—, RALCWHRBRIE, £XEH, FEEEE— M AERKE
MEZHE=ZWAKER, REABEINBANTUR DA, FERSHVAIETIE,. Bd LSt
FERY, WHAMYBETH RGNS HAA, WRERBSBUFWN. W RAEEEERAK
BRI LIHEERITORUWE, BdRERMARKESENRANEEERN D ARESR, H
D)1 AN

ES1]

USRS BENRE T REERE RSB ESREBRTFRISHX (RIFENHX 2
—) NEREEN, XITFEARE Streetline (Kessler 2011; Streetline), 1ZRL2SHMMIFE X
N, WERNERTET. BRANFNZABITI SN mHIRMELUE, HERBEZSREREEN
1o PUAE RIBIXL(S BRRAMAYNEF TR REMNEESETA, BB ITHA —
BN Parker WEERHENAFIREINNTREMUER, 1RIE Streetline WEUIE, EAUTE
= MANRWETEEA (Streetline)o

ZEEHTNE RS . BHTE 8500 MTEM 19 M RNEFEHNRE TERESE. BRFFERA
RHUSERAPRR T 30%, HFEASRERT 10%, ZREBICREERFENMAET R R LI,

ZIMB P RE—15|SAP URERRIETREFMNRATG %, I+, BEEIGET 570 ™
LRSS =, HERAHITZN, HEEBITENAEHRZRSS, XERS=EBEERN
B, ILRARBEXNBERBAME RIRFMRFSAHEWES. RE, NEEEFERS RN
TEBEEEL BN fE BB EE 28 F SR N XS HEE RS 25 S EBial@ (ACT Government 2015)0

FBTh 73 4 M 75 EB ) 4%

REFRLWMHMETIERIIRS], EBPEBAENHEENT MG, RLABUNAI
BN EIEHERE R A TR BN E, TIETFE, EFEABFMMMEINRAEFEZIRETEE
FEAHBRE, XMWEATASNREE R IR EGEWEBINEE, PRLURHIBRMS
EIEHMESHERBMEME-IT (Xinying Tok)o

BMRMIE—EE TN, EETESFL 2013 FRVFUNZ1E%, 2015 F—IARKRER, @IRY 85
1 BB RN B AT X E# 1T o
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&I, 2013 FEFRBERALITBMNBIELAVFUN R ELE, BREaE T ELLI T Bt
piAs 300 EoET REBBMR (Edelstein 2015), FILEBISEFMF RWFUNRIRISE, ML
FESR B EWE ERVRREBFT T,

EFRENAKMEERMEIBERIRBIMX, WHSMERBENEFRLNER, EAXEHX
BEEBBFEBNENERRE, ERT2RE+NER, HERBPRIT—ELHIBBENSE
HEBHMIGEE BRIV ERE D

REZWHINARZ BE A E MR IR, —BEIEBISERTREMNLE, & TREEAT
BRI A E S S REEMNESE S E A HILHBI 7

R MEARSENFRELSEELLERE S, BEMNISET NE, AaMEBKENILER
MREBEAERSIT. L BNRRAERHRBEMILE, HAXZBNAEMIIBINEE

PRAFEEZRUNN—LEXE, REHREERLEECHNERE, IUEEERK. TR

HEEREI TR, A BN IZEm I EEXEIBAERBLL, RNEREEXEEN

FR7esBub, LUNEBhAENED B

o MEEM: Bif, WHTHIEAEXEZIUAR, ©RESH Model S BYRBMIAHR, FHE
HuEmEREEREHITE BRI R TF, Better Place B#uI BEMATHAATIH =
mE, HASBAE 2013 Fr.

o BLAZRH: XRTBWFRBIIN. FEMINALE 2 5 M5eREIAM 1000 MRIEERFTHE
iy (5ZMERVENRTEBLY, TEREREEBLENEER)

o RN (L) 7M. BE/LDNARTBUEAE, BB HTELHE

N FEBERENERBERERNRE it BE A UM ASEE L EINEEZHIE
A%, AEXMER FTRBMME SN TEZFTERREX. Rtz R UESMERR T L
FREBEAE, EXMER FRBIERILITNSEARRZHN—PHEED. BEXR, AT
BEAFEFNBE A NRRANETITREEAR (bt BYD E6 K£988EE 200km, Tengshi K
£98E88 300km, {BISFHTHI Model S K£98EHE 426km) o

bt a A Ik

Bl 1 &7l (BEmniB) TRERENER, 25N 3 E7BL (FERREERNIIMT

) FLAERERAENRER, FME RN HIESRE T B RS EE .
2B, HEBRRVEEINS RS EBERASEER D BIRFTEEMIRMHIIAMRZA, tbuE
FEEERERIIEIZERETR (Aunedi2015), Green eMotion &I L BEFE BB AN IR FTTE A S
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F 200 K1, RETCEEHNEFEERGEAMA NERISE 5100 3%, RAEBBEUATENAE
BEER, XMMRITE TEDNBHRSNKRAERRR, MAMUZRATBIER, XMOMRAZE
BIE T BRI AN SR B Eh A IR PR R B A S, IS BEEB MBI R AR BIFT EFE BN
B NEEY S,

BRIEZS, NEBENEREREBFIR R NE, 2085k, BUFH LA A UERETHAZE Ak
RBWEEATBIRENTER, SAXME R ERIMEREWLEMNE, LERMNENAFXK
WANERIE R T

NRAEERENELFFAEZFTBLL, MAAFTEREFTE, ERETFEFTEEERRE
Re (RRBFEE) , ALMEESRR. tABRFNEZIIRERERBOTBRERNFTER, B
EERE D TR RERT (Siemens 2011), S—F75ARBd e B 2 ASRIE
NFTBILREIK, EXZ A EFEEET S SIFERBID A, BFEE R UMEZ B
B TEARSELMGRE B %R ER S RE AT B,

TREE T EREBAENFTERA. PERBEENMERENATINAELES, FiFE

EXHENZEENRER. EATRAASUE, PERYHT R IR ERE R AR AR
Htio
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6. XERBEMSFETBENMEDH (RIFE: Agenbroad and Holland 2014)

Level2 |Level2 |Level2 | DCFast | Description/Key Assumptions
Home Parking | Curb- Charging
Garage | side

Charge $450- $1,500- | $1,500- | $12,000-

station $1,000 |$2,500 |$3,000 |$35,000

hardware

Electrician $50- $210- $150- $300- * $1.50-2.50/ft for conduit and wire, plus
Materials $150 $510 $300 $600 misc other materials

* $50-80/hour (per dist?)
Electrician $100- $1,240- | $800- $1,600- | * $500-1000 if new breaker is required

Labor $350 $2,940 | $1,500 | $3,000 * Assume 2x electrical cost for level 3

Other $50- $50- $100- * $25-100/ft for trenching/boring—

Materials $100 $150 $400 depends on surface, soil, and underground
complexity

* Mounting, signage, protection, and
restoration also included here, but don’t

Other Labor $250- $2,500- | $5,000- usually contribute more than a few
$750 $7,500 | $15,000 hundred dollars
Transformer | NA NA NA $10,000- | » 480V transformer installed by utility
$25,000
Mobilization | $50- $250- $250- $600- * Home: 1-3 hours of electrician time for a
$200 $500 $£500 $1,200 home installation

* Public: $250-500 of time for 1-2
electricians and other labor. We found that
the work could usually be completed in a
single visit from each contractor.

Permitting $0-$100 | $50- $50- $50~ * Varies city to city, often a flat fee for one or

$200 $200 $200 several stations

X ERENSERR N RBCIRPIRERE40Y, Lbalm DR, ddp D T # O A HB R SRR T+
BRI BEZ R BERRMAHEEEENE, "EIBMNRABFEEERENAETE, £
FEHNEZEANISZER, MABRFNZIEREE S GBI RSB DHR.

HEREBR R, BEBEENATE, MEEREMEZ. 20KE, EIELH6TEA
BRAT AN E TR, ENERNENFTEBLAEIBII B, F—MiRMEHGET
2015 FHWERXR, BRAERBLMAAFHEXERS, BMEZELRPNZEMTERSE, BAIOEIL
TR BRI

WEHNEFKINNBIAEB A, ERIAZNERM, SEBiAFENESTT BgsBEIn
MEEMRIUKLITEENEN R, MEHBEIAENAR. BIXMA N BITrEE
RS M 3D, 778 —H a2 #5988 st B E MG MR T SRR R ARV RS,
e M A EIFT IR 2o
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=

XERGER T R B EMNEBEN T B EMIL NN, SER D SIERTER (PEE
P8y REEIBMNT ME) , ARTERMSE, URETEDAMEIVREMEHTERS,.
KREFIARBITICMAERTIFTTRBREA, LLNESHEITFTEB RS

2289 AUTOLIB A& RS £ 2011 F, BERSINT M “Bluecar” BI=[1%, XMZE
BETE T £ 250 MR FEEl, TMENEMEREAHIENARKE Z IS —MERE, 22012
F, EERHHROESR 1750 MEB&a%, #@1J 5000 MFREaM 710 NrBih, —RIEEE
FEfERXINAR S BRI L4 HREidtt, MR EIMRMEANREE, BRIREZS
RE53MENEER, M—XKM “Bolloré” MABXRANRENMENIZE. THBRIHKHT
WBEER, {8 Bolloré EMEUMNEHRIRITUEIT 7500 HEERUTH R 4K BIME. &E BN
1, TIEEA 383800 A#fTEM. Bolloré SN, EIAEHEVEIRFBIEE, 1§45 80000 A
o

MEMIFREIREZEMN. BE Autolib BIEINLIEY XTRSMAREEEESETE F 7000 HEEL
Too BEXRI, RiEARE (mobility-as-a-service) LB KREBERIEZ., EFE, BENE
B 95%MIBT RIS EEMN, XFEMKE Bluecar BEIRMH 15 BERAREMERA (University of
Cambridge 2014),

HRNEMEDNE RS : HAEMERAT ABB —EAR T —MEHERE 7B AN
B, MENE558FEHANRAREER. BB/ mIARAEREMBLNER. EENERN
R8T (SIG) MHAER ABBAFE] (ABB2013),

REEREIAEREY 135 PRE, BIaEARE L MENNE, BRAER MBI 15 W8
BB, HELRANERS, 324 DMt UBENTH. XEETE - EIMNEFBRAL,
BERKETEINFEERENEHEBM. RETBRAGSELRELXERBEESN kKAOX
B) o XPMRAKRIMEERRNRNZMEHERZERO-BRAIEHIET.

TEXKRA R TBBRBRG, XEAGER—MAUUERINB BRI AETNEN— M
W B AR ER

7. HNERBBHE 7B
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g
Bk

N

i

FIERRSI T &5 TR . X AR R, OBREMB A ERE £~ iR .
FRTHEVI T BERIE R H RS B R, IS BZEN FEHFHMEFEKREE, FER
BEEEASHNERERE, B0, AARANBIPEESERIRK 130 12%7T, HER
ZIBI BEERIB A R IIAE R, RIEEIZHHR Donald Shoup, 8-74%3m i3 X5
ERAMMIEIFHELEMU  (Shoup2006) «» XMARHERSRARRBREEZR, BMF
I 30%@E L KIS E F HITREEREEA LT (Bilton 2013).

BURFBNIGIN: FATHENEEEIRRRERBBUN R 40%MEZFEWN (Streetlines), %
REIRE N AR N NBERAIEMRE, WEMABNS — MARR, XHBANEXZEXE]
DEBRNBIAHZER ST, NME—S DD REN AR, EETIRHBNEREIE4E
EEBEEWANIRFE] 5000 5T (Cisco 2014€),

MEYMNEL . EESEZINEFRREENEEEERATR T 9.50NEEEIRE,
FHEH T L3k 12%8918 K (Shaw).

15

A OHREREANARHIR . SERERE THAR, XNTEMHNBERER, HETE
TR EM R ERE DB E Z2REAER. 8£F STREAMS BEEAR RS, KFEM/RHNESEA
BRERARIBETIE 16500 RFHTH, SRESAHBMERAELE 11% ( “City of Melbourne” )o
FRIbZ SN, RN, RBESRPEFREATEWNAHE, XNETET 38 Hiens

2

http://www04.abb.com/global/seitp/seitp202.nsf/0/6327c6fc2e5ad459c1257b7a00538af7/Sfile

/Electrictchargingtmechanism+on+the+Geneva+TOSA+bus.jpg
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http://www04.abb.com/global/seitp/seitp202.nsf/0/6327c6fc2e5ad459c1257b7a00538af7/$file/Electric+charging+mechanism+on+the+Geneva+TOSA+bus.jpg

(Shaw). FLINFAEEIRIZERI, LEMAHRBERRFAEFHEEIGINARRER (Ferris,
Watkins, and Borning 2010)

RATSRE: BN SEELEEEEZEBRASRONBARNEERA. BiAEMEREEEE
RAREESERIERNTOT. PRIEBRHRINRBLRNEESESHN, BN TFRBEA
BF U LUARIEENERE, MERETEBIRRIEREZEN, BEAXBTEHZRSAE
F—MEEFERBEHET RSN A SERNERSRETHRA,

H=

RALZLER: 2/RAMN Transmax VS EEARARIBEREBISEHEZET 30%, B
MIEERENEHRERRE T 60% ( “City of Melbourne” ).

RERENFIERETIE K. AP EENER LT3N, RBRKBINERBRE, AL
FENFERA P EFIER ( “City of Melbourne” ). EEITZEMISIEES I RFILHITH
BLRD T 25%. XERZREZMNNMEFHNRREMICEIREZIHIBLCER (Shaw).
REARMNHRE: ARENLNAREERATE T —RIITRMNEN, SESITHNHR
EMESRAE AR HTT (Ferris, Watkins, and Borning 2010)
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3. BRI

BEMEHEE T K BONIEREESF SR A, XERARIYIRERTHHRARSE L, BEH
REZ5M, HEINERFIBRERATHRRNER. WNREMB VAR BN MAYE
AMMUEE, MEMEZRTRZ. W EEARMB IR D 28 B TS ERHES BRIk I

TR ENE:
o HREKEE
o HEEOIRUE
o HEEMAERE

HEFRIRA
HeEKEE

BEEKRARLMTERRBNEAR, FFRAEEERR. e TREFEA, XERARRIUEY
R DRKE, RERIMACHERAIKT, ERKRFEBIMNEVANIE,

e5h, XERGEARADMAEIRNA, REFREHE, BRIRMZA (Bradley et al.
2013), AT EBEMMBHITKERE, TENVREZESNHERXBIRE. TKBAEAKER.

NEIREF BB LA AERERNEZLOIR. RFIAFRRRA, SERAER

£9FK, MEEIRAIRAKMEMIRER KR, BAWE Iz AN BNER T HAK
25, (BERKRAEIF G IR INMA, ZES RN E R RIRIFAVARR 7 XN 0]
Mo EEENFERPINREAERFGIFRE, FeekEED I USRI AENGHEH T ANERR R
(Rocky Mountain Institute), £30FRE: KB AEFRIEEETEZEENERESBLDEK, EN
BT RHIMBRENLEMUNEEARLEXAREE (Robinson 2014), EXRFREAH, EAKAA
ZRENNHE, RERAHBIBREKAR T BHAIBENANKZR. HIt, mEoEd s
B e/ IR TFIFERE, SR T RS K EIB U5 217985,

o
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ES0]]
KOHNERGAABIECES NG RBRAS, FMKSERKEERRS, UKEEEEZHMN
FAATERYE BB A IR 1 Rt

ERDPHNEDEERAS: TARRETIRZOBTEETE, —EGBRMNITHIRAEET 178
EBRS, SekRSGRENINHIE CRE. EBE. XX, HEREMASE) sEEEIETMHE
BAESHARTE . BRI Z K, TR ZAZ=BMELE, HiREYRNELKERSEIEHRX
5bo BZEZ AL Parks and Gardens B T{EA GRS Tk B SRV E KR

( “Telemanaging Irrigation” ). MEZE—MEEFER 38.22 HETT, BIUELD T2mAKERN
1/4, BFTE 555 H3%E7T, BMIANKELRWHEAREI—F (Laursen 2014),

WIS REKEEARS . 2AFE IR WaterWiSe B ARIRARAEIEFNIEE KT, XA

FERRMESEENDIINEE. WaterWiSe FIFZRL (EMINIHEREEE) , SCADA (H#E

FEIBRE) BUBMREEE (REBH. RFR) KEMLWEA, FIRSRS5- 15 o= Fh

—R, BKREERNEE (EH. RE) « B8 OkIfgs) fKR (PHE. SUERBAUNES

R) . HIRE, RASLETIMAR LXBTHBEREE. ZRALAILUHITERTUN,

DITAKEEFNNCR, FHEINRIIRIE ERTINE, SEEKEBRAEL T LAKBIRLIEER:

1. EARERVMEN

2. Fani, UTRRNHRBERNENIRKEHNERR,

3. EIFHER, FIEARE L EEBITERSEHNES,

4. 10 , RIBAEHNINEIBEHITEERE, RROWRNERFRR, 6ld, BEF
HBRRMEKENRE, BRIEERNETAREER. AARRSHEREN: &
FRIEBIKFER)N, Tk e S I BT RERI 7K R,

5. SEEYRIEMERIEEE (MIT)

ENSE RAMRIATER K ER RS 2006 FrRAAIEEI T 116 MIRHTE RERAE RBEHIR
B, AMFrRNSEENMEEET TR TANME, ZHHERMKNDZMBIERYE, B
600 R EKER 550 RETKE, MAER IBM QB UR—#HE—EE1E, &S 7 EiEan
L REIERIBE ], XEFEMEEIE:

o DAFANEMBIERE, WNRSMELENRE.

o RAIERERIIER, (EHEABSHAIERBRSHKERREBIETE,

o RHEASMENHELERSFHRE. HEBIFARER.

e IBMBREZEFOLIFEIFRIHATL.
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XEEFRII B4 T 5, 1RIE Nucleus ABIVEAR, TEKELIWIER 1.3 5, KEALIRERE

123%, FmFUTENAENRFUR, EAETYSFENYN 32 hETLA:

PEARLEIR AL AN, TEIS K EBIRIFUA ZIAR R B R EE o

. ETIEE LY IS R AR R TR IS SR Y BT AL AN

LRV RINERNEE, WSS 30 HER) 1-2 4,

. MEBLRERNZ2RR, RAGETERREBE LI TRET 95%, /SACREMAIE
WREIRS T 23% (Rocky Mountain Insistute)o

A W N

BN

MRENARERBMRSRIEZD IP ML, HeEnRRBERSMERRSEEE. SHEKE
AR, X—MUABERR AP, REIRBEHE, B/IOKRKRSHERE, HEEEDRAK
7% (Cisco 2014e). BFUMIA, 2019 FLINE M MIZIIERIAR 113 2%7T, FESIE
KZIAF| 11.4% (Rohan)o

i

H

K5
o

[E14

D RESIABARBIRR S S8 RE K S S BE B AR IR E AR LR D A E ARSI S A AR (Bl
fl, MEMNERRmERER, MAREN. MEE, SESEENMNEERRT AT
1. REMZTRE—F, BRSERTIRTERITASIMAINZE. Eit, BIFAIULHEER
mBRERNE R T LIS

m>ﬁ‘

ES]

GAZPAR - ZEMEBESAEBW: Gazpar SEEBRNEERRXPHNEERBE R EEITIE
2022 £ 1100 SN LLBEERERNBER, FRIBEEMSHEAANBRESIEEER
%o MBERMZENEIENE N UEY 0.3%NEERM=E, TREMEZENMRAFREFRNINKRAS
REETIE 2-3% KRR, AKI* T BFBBUELA (Metering International 2013),

B Reh Ik W &

Bal, IBRMEEMANFPERHBNNEE . 2014 F, Lk ERER SHRMBUING
2.10/00

BREERYWESEITERA. EREERIRARZD LN, BT IR ENRE. 5—7
TR THZE B BB RIS —BigBelly HiikiE, © @i AE RS RIZEE TIERAUL
HIRAERIERS Lo
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il

BE T ERRMERGEI NN, BREERYWNERS R L EERER?

R U

3

KT TRRVRGIERTT, BFEZRI BigBelly BRI SN e AL SINAY D AL AR R Ao

BIGBELLY FILIR[E4E#1: 2009 45, Z&IMAS 500 - BigBelly APRBENIIREZEHLEML T 700 A
HNRE, AXZE], MENEESEEH 17 #, AsEE=mH 08 700 MEBIIRE, S5
T2 {1$230 HRIZEA, BT A 500 MAPHEEMEENESEY, BRIZHRAE—ARTTH 5

H, SENEZNS72 TNEA. XRREFETLT 70%8IA, TEAREK 10 FH, BRI
TE$1300 HRVUREERA (HOFRS&EMA)  (The Joint US-Brazil Initiative on Urban
Sustainability 2012) . BE¥t, BigBelly AFHENIIKREZENAIIE A CINEAABIER 3 F
(Kramer 2011),

B i SMNETR KRR D AL B RORR Rk BIEAEARSS 13000 MkiNE
o FleetRoute E—METHIRE ERGERENEIAFENY, SN E—BRBTE. 4
BERMRS K. BN, B EMEENNE, WESEFITBRMRSASAIELSS (GBB
2015), 7EfEF FleetRoute Z Fl, Hif /RAAFMINREERMNENFERICIZTTR TIFRRLL, &8
SRS, Stillwater IRSMREHESRRIEM 30%, BIEMBET XERFHEET BMEDE
¥M AR (2015).

b
k

N

~

VW

S

2%

HIR A BBV HBEERA: 8 Black and Veatch BYE EF 038 5 Hr - BZ38 (Luis Pizano)%
M, WFEREKERE, AHE ILEE KA AR 3-5F, RRlIEHWA
BEEREANRS (Pizano), @I EHEEMIE, MUMEERLEN, LERKEN, FBERAER
(Delay). #8BENIRUNE ARG Bl DRI EE TR Y ZE /R BCR B A AN

Wi

RDFIK: BEEKRAREBIOH AN, IRENE, 1EREBEFRIG IR TILI B ACEURLE
(Boulos and Wiley 2013), 40, EFEZESHMBEEEKEAR, SFEEBTE 5800 HETT
(Cisco 2014€)o
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AR EIWGR D RERER - BE S EEARIIRAIN =, &Ik ERARRIENIL
IBREER R, LA BigBelly A, £mikEEIMERE 17 REIEE 5 R, FETFER
TR A A ZE AR BV R S

BRRIRIRIR M A - B eEREERIWBEIEEYMAIIIRIE B sk, (EARRREITA
BB, BIaES.

H=

FEMMBIEAP IR FEBURXKAMMNSE, BB REHAE KR, §EXT
BPRIFHETEFMEIE, XEHKSIHIIRBHRER DN TIENEIREELIER A MRS
A, BT KSEEMA (ITUNews 2014), RAE B 1EEXT AP E#IRIIFHAD T AE F
IRMHFEIFHARS (Delay)o
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4B RRREE

BEEREREH T AN AR AR AR, BB, RS
BERARBRAMIE, SERRMENETARSBEEMALS (Rohling . FFEERERN
P ENRHRE, BT RSP T3,

SREREENEMSEKH T A BED I ERNA AR, Hit, £EEEERREERK
280, WHREREESNARABEDHINER, XKESMAOXFEERHILENT,

KEBDME. DHhARBREBEEFIAS LSRR (kB MECEMEMIRHE) HBEEaE
REEFEEEFNERBMARS, FTOMBXENARRIFAEESBAATEEM.

RIES KB, R LR 94%RVEERMNEIN, F 2030 FrERpE IS CREAEE /L
BN RAR. T EENTERAK:

mH?

HARR

HERRA
9 HE R B AR

BEEBWEABRBEENERICCENE SN AR, 0mENEFEERBAE R HimE

o

o FhE: EETRIHEANERUNME, SRESHEL, FMEIREE, SRHUE
RPN ER S BE.

o DR BRENKR. BRfLREE. BotfX. TY/BENL. ZBILEEEFE

o BHER. BREENEARNEFREREMENL. BtERRLE. EEXRE. BEHE
. DHERALBNSERATHE—RTIRS. °

3 http://www.greentechmedia.com/research/report/the-networked-grid-150-report-and-

rankings-2013
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RIS BAMNREQSN—TUAERE, SEENRARHTERNEERARE _EBHIRA.

FREBMAIXEZEESEN AERBMNR AL EFIZERIGIT, BN AR AR AR
JHERIERE (Glick, Lehrman, and Smith 2014). Z26I2k5, HRERNEENEFES R P EH S
BN BYIEIE:, [FIRIBAEXNRERER P HITR M. &R Nest 1EREIXIFIVE RERANGER BN A R FIA

ENMFNRLBEERTHE, SEBRIEFETE FohSENNEL, thSENBEREBIAFE%.

HEBRNENHARBRLHER, BNEEERIREHMNFINNBEEETES, WERD M
IRBEBHMBNL, BARGEIEMN AN FENR RETHSEEA REAIFEEARMA,

K HEEIR

NAZV—EHIGMPAZSERENEGSR, MBI TIRSMA, MARR T HREIRIIAIE
M, MERBMNRARIFHMRT X ENEM, EXNEERER, SERARLGLRBFIEMNTR
I, BRTIRSBIRA T, P LIBTRMBYFEMERE RN —MZRER, FRBRKFZILT
SR EBT o

E31]]

BEANMERER: BAFEREBHAT (ENEL) =177 —ERNEEBT 3000 5 MERIR
“%to ENEL VB EBREERSTE 2001 FRmALLFR, BONEERED:

L. mAE AR EERRIREK

2. REAEBNPREEEBIER RS LS FriERABRIE

3. RRAGEEMWESIERERPRHIE

4. TEROLEEARDITLIELE

IME S Hm =L 20 1255, ENEL sE@ I IR LM ARSSIRF], Baise h&imA R EHIAENH
2, RARSEEES (Giordanoetal. 2011) » BUHEHEFEEIRTI & (ETEESB) ENEL [BIURALAS
(Ludwig-Bolkow-Systemtechnik et al. 2012), A, MBEERN T ST%HEFHE T IR
SHEESIR, Gt A LA ERBEE (29.3%) , BRENERAAENBELS (11.9%) , MY
KIFEBER (7.5%), WIMERARINEBRE (6.6%) o LkIh, SINETFBEINZEZRERL 5%-10%
BUBERE, Hib 1%MEERBREBIIESILRTER ((Jozef Stefan Institute, n.d.)o FZEUNEZKIT
XI7E 2020 F 2 AR BER R 100%%E,

NEST 18’mds: Nest|ERasKA VT RZMERBRKXA. CHKNRBI LLEZKISHAK
1B, MABBILNAEWER RLZEBER (Nest 2015), Nest [EXREBTIFIRINZ: BT 7 H#EA
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FPEBERFER SRR, ARBIREFER— I ERRERTIER S XT Nest 1282889
RRBZALETE T 10%-12%M=EZEA (Nest labs 2015).

Pl SR TR AT MBB T ZE R EB I AR - TRRRBAINEER E4O/oB’JB§|‘Eﬂﬁﬁj_L””9$ (Bohnsack, Van
Den Hoen, and Oude Reimer 2015), far= A& 7 EBEAERSE _FINEE:. SEEEBWIELSS,
SKILfERE. FIEHETS RN ERZE: Lﬂﬁﬁﬁ%ﬂbﬂiﬁ’]@ﬁ@ﬂ%ﬁlﬁ%E%ﬁiﬁ’]ﬁb/ R, FER
FEIEREEINLUER (Larson 2015), XHEAY I BERER E’\JT@%IZWUM 30%_EFE] 60%, I
BSSRERT, BEAERE b REEREM 17%. 2014 & 3 BB MG, X—HF EFHE] 73%

( “General Results” ). MBMXEBIEBNEE, TEIZBEIM.

BRERHRS

BERARRRR B LENERERAZ — ZAG AL BT OERIG—=RLT, TN

EREE. AETANBEEMERRAEE S, SERBAREREE T IHTRRIMNSIUT BN
LE, BRARRRS, LS NMHHEEREIRTEAHREBRS, KITLINARI BT,

K HEEIR

HEEBRRA B TEETEER, AEXNKRENKALWE ., REEHELEENTEED ATIM
HEIP RS, ISR, ERERRBERS: E%%ﬂEyﬁﬁ%ﬂ%éﬁmﬂﬂﬁwéﬁfﬂm%o ZEEFRBBAR S
TEEBEIN T SEUI RS ESENEE AR,

=6l
BRETFENERERIT RS . XERFAFAT 2011 F, 845 650 NEELEH 65000 ME&ITHYAMIE
jljjo EBI BN, FIREERRIEKFEREMNNE, WrhEIRGHTHIEEIFARMEX
o TELLRT, THEARMEBFREAEEZNERITRN, MRELFARIFTEILBMHKLE
65000 MEEATHVIRNT, XAARRBD TIPS, toh, TIEA SR LURTE B AV RT5R 555K 1
TATHRE, TEERER. NEBIENRBEBELMNER T SR BIURX I R HRL
Phbko FENRIINE RIS AANTE 300-330 57T, MHIMESFRETE 130 HEiT. EEEE
PRABERT, TMERRALWEIREL T/ V=4 (Cisco 2014f).

RECSe BT S KRR AHRS OB ARERE 12500 FERYT, ZHHEITE IEHBH
MIMA— 1ML EETRREESR, BZeWER LED THEREMSR, X0, &
AR RIUEDSUSRVERIN A, BRITEIRE BT IEF KRR TR BITE T ’é—/l\
LED BT HUE = IB T R TIX BIMUEMR S 25 Lo
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12500 2 LED ERATEEEMNREIREFE TR T 70%, REMATET 20%, HiFmMATRET
40%, TEEFXI TRIBREMEF. T2NRANMHENEL, EETLUEIEITIEART
AR A EM (LonMark International)o

I

BEREERSR

BRNEERY:, BIEFENERRARRNEXRFIREENTHRS, . BREERSG—REA L
B SR HITHIPRBAR = R St

K EIR

EEARESERMACIWER, Wil TRABRRNNEMRTE KT, BREERAES
@iﬂjkﬁhyﬂlﬂ)\{f@ REREITHERAN WTYWERRFFRM, STERNEERAREA
BRBIBERE,

=

>‘5#

AR BRI, R @RI RN B N RALTIEENLIE, MLUHERE
MEFEFE Z_Ro EER T RNNEREIERASAG, —ERINNBIEERRET 13.2%, I
—FRIRARE 144320 £7T, ZEEFHMAR 65520 F7t. ZIMBESETE 218703 %
RIRET B RE—F WA LUK EIR A, =RFHDREE, KENERREIEARAI B H KT
RABZARE, MeBUATENERNEEREITHIER (Henderson and Waltner 2013), TEBY
KBERTHPERATE T HUBNEERS. BERFANMRAR 79000 7T, [BIUEERZ 10

o

X

| D 4} & M
Al
y

E'

_FH

g
Bk

ho:

N

pid

FEGRIE R KiG: BEVERERERRERRE, HAUEEREETEER.

FrENEERME: SeBME AR/ VEERPITERINALL, ErIEEESRER

(Electric Power Research Institute 2010),

BEEENER: HEBNEEERPIALERIR, Bh T NRE AR,

BOZERALITEE: FeRNNEIEERNENEERAALINEERSMA LR,

*Hﬂﬁﬂuiﬁl\%lﬂﬁi KEABRBEREAR, 2ASUEIIPIURTERRENENSRE, BllEE
A, PRI BUAIRRMBEFE,
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Wiz
EAZMOIBERERRCRS: SEENEARFEREEMZEL (Eba0ABEEERX
BE) , HUUREMATEZEEIEEEBMW (Electric Power Research Institute 2010)o
BDHER: SRERR IECREER D BB E A I eI BAFE SRR

H=
RItREIRRZ 2 A~ HAVRERAER MX RN L2 RSN, XN TROEHXLNEE, 2

BRI, EMRNRIBRE THNZ G, HANEHAKENNE DRI BA Ut AR 0 it
XBYiBEE (Pyper2013)o
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BREReEREBIXB—EB S THNLMARRFEX I LIRTT, BESRAAIUS
BIREMBE, BERMIDEENAE. TRETHE—ERENENEZSRERSTM,

8. TEMENBRREAREN (RIR: Huawei)

: — Convergent command | , Broadband

' ? and dispatch center - . M duster g4
. - I il ]

; Q
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1
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1

1
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'
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Mixed power Container DC'!
i1 supply T
i 1
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n 1
1 1
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Outdoor  Video surveillance

(1 SQuare/BD/ forbuildings' 11 Unattended island/ 11
11 Technological  residentareas/  1* dangerous areas/prisons '
i gymnasiums ~ !! .8

....................................................................................

ENERNEHTEEE BT BRI ANICTFITAERTUNER T 220, B ST

1TiaEE, BMARXIEZeE, RNHAERSHTNNRERNENEES], K NEINEER
A

o EReiTEE&k
L4 D EF_‘Z%&}_\_%,}L

XEERAREBIN R, BRRFRMBOVEREPIEE, Z0KY, HHEEIAEINEAREN

LFEITNN, HMABUNESEIEWNEPFTEIRRIERN, AEEERSERRARNIB .
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HFRRAR

BeemE Ak

BERT RGBT AARKIANRE ST, ReENRAEHNRERNEES, A LDRENFN
LK,

KR EEIR

PLFRITHRMEREN DN, BHRKESHEAHTISHBIR FEMRATA, MR THTE
MBI RFN NEEHREHT A ERE. KRe2E/EHHITRENLTINAT. SrEiTRAREN
iR R 2 KIg A ER R A IFIEE AN,

2=

HEGNEASHENLZ SRS REQT “Thales” FBEEZER “Telmex” BEERITT—F
L RS, XERFZEIE 8000 MEBRK. WIIERREE. BiiRFIFEREREL. THMENM
RS, XEFRFEH 5 MIXKAFOEST], MXEMXPLE—MEHR C4l (FBiFE. 5

#l. BE. ITEMNEEE) Plik. RIE Telmex IR, BERAFEEZNNEG: mHOH
PLRETET 80%, BERHFNHMETRT 8%, ZAIHMEETHXIHANICTEEN MET

35% (Thales Group)o

BN RN AR

BREN B RN R Gz R R A R N R A B HHTRETT, B4E:

o TAREANERSERHFITERBAMARMUERN

o MWSBASHRENUIENWENNAE, NEMHIARMIZEKERHE
o IEERAFBIERRBIB BRI

CRSERRTERNRE

REIRENRES RS (Fox2015)

o3 [N

BN BRN RGN AN B, HKEFRESFHELIRE RN,

REER
REREHNEHELFIA R EEREERRI, N TFEAREMLREHRGE, —ES
REN R RN ARG R —IURB MMER KBS R R, HIMIES N RXFRE S, A LT
BN 2R N RS ST TP H BV IR RGP R B 25 B AN HH EE 45
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e

A8 MBI L9 B AR IR

HARINR 2.0 Bbe: ALYERREN MER T —ERB X AR AN TEIBIZ R X 1
A%, XETANZLE—MI FireCast WEIE, BEEMNENBUNERI ] 60 M EIRIXREER
FESHIE, Binnt— KB LEANKNERYZE (Heaton 2015)s RAMTHRAR
Firecast3.0 B1E 2015 F£F[K &R, Firecast3.0 BE 47 3500 NAZK, FEBT M 49 MK EY
Wi (Roman 2014), BURb@E Sigm LN XBEEN] (B, M. RMR) BASME, Bik—
NEIBRFL (Roman 2014). Z AR ZBINMEIRE W ET — M EBFRASRN, i 12EH
BUREHBTEE RS, S5 Firecast2.0 /5, 16.5%MYESAREETE 90 KAKMIH R, XEKE
RAREB B LI 5 KN RBVER, Firecast BEESBIEASR JFUNAENKNRERE, HREE
B F e EAEEM (Roman 2014).

HANN S RMNMERS: BAREHERGEEEABEXRAT NECASR, BIFE—NAS
M—PMERERBWE. BUEDHT. ARBEBNERRET —HNEE RS, XEBERANEEL
' BRNGENSIRERS. BUTMIUNARSREEIE, BREIEMIEEIIMIELIETS, #UE
ZEMINBERFREAFPNAE. NaRkNARSH (BR. JHEMER) 825 AXLHRER
TR TR A IR (GSMA and Japanese Meteorological Agency 2013). 7F 2011 4 3 HHANK
WEFR, RARNAMTHE MEBE—HREHK) , TERIKZA], NEARFET 29 AR
AEYEle R AELL BABMBIEoIFN.. B, BE BEERIRELARMIGE, EEEN
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Figure 3.1: Estimated Per-Pupil Expenditures
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* http://www.edexcellencemedia.net/publications/2012/20120425-education-reform-for-the-
digital-era/20120425-Education-Reform-for-the-Digital-Era-FINAL-Chapter-3.pdf
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FIGURE 2

Learning Retention Rates by Type of Teaching
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