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The green agenda: climate change F

52@1}(%% /_:L@LQ/EE@C UMIVERSITY F LEEDS

+ Toawiddangerous levels of climate change
o WAZRUIEE G B R AR AR A

2° maximum surface te mper ature
increase

FA L 15 % 7T LAFH 28

50% emissions reduction needed by
2050

20 504F 2L 50%

80% in developed countries
80%¢ A J [ 5K

Perhaps less for transport

Given relative ability of other sectors
F BB HABAT AR FT, ASEATL T A2
Cy
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The green agenda: peak oil al
o URE PR U UMIVERSITY OF LEEDS

» Qil production expected to peak in
next decade Tty K AR G4
FUAE

« Leading to ¥ 53
* Increased costs of oil

A LTt 1al oy
«  Greater volatility in markets 2 i
DIEZNEIE PN E"' et ‘! l
* Increased political instability ............... MMUMMHMMW
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The green agenda: pollution

SR RE: T3

» Substantial reductions in most

LIMIWERSITY CIF LEEDS

pollutants since 1990 =
19904 LK, KZHITRMA T K 5
mEI‘FB% 40
» But still c100,000 deaths brought
forward each yearin Europe by
transport-related pollutants

B fEIRH, 45407547 100000 5L
TR AR T T

Units: see footnate
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= Nitrogen oxides (NG,
= Carban monoxide (€0
= Particulates (PM.)

Project

* 70% of all emissions are in urban

1970 1975 1960 1965 1990 1995 2000 7005 2010 2015 2020 7035

areas
70% [ HE AR TT P8

» And traffic growth likely to offset
furtherimprovements

LR AL, PTG kD i
AL

Source: NETCEN
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The green agenda: noise
ROBRE: MR

=]

* The hidden environmental threat
* 20% in Europe exposed to day time
noise > 65dBA, causing

« Extreme annoyance

¢« 20% increase in risk of heart
attack

* Around 20,000 deaths brought
forward each year in Europe

o BRI PR T B
* 20% in Europe exposed to day time
noise > 65dBA, causing

o M NG
o BT S IN20% A LA 51 A O IS

. FEEAERRIN, 1220000 \JE T 220 I

H
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The green agenda: casualties

2Rl ORE: ATl H AT

+ Casualty ratesfalling {1 Lb & T %
+ But still {H%

» 13,000 deaths peryearin urban
areas in Europe (ERkHH, AT,
FAT13000 N\ AT A8 F il

* and 210,000 serious injuries ]
1845210000 A ™ T 5247
»  With pedestrians, cyclists most at
risk
B AT 42 ) ARG B K
» Eight times greater risk on the roads
than in the rest of daily life
FEIE K _E 0 XU 22 L H A0 = b8

fi
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The green agenda: exclusion
2t ilRE: Bk

* 30% of urban households in UK still
do not own cars{EDE [, 30%(1idk i
K& A CNETE,
* Predominantly in the lower
income groups JLH RN K E

.A Of those without cars HAl& A ZE 1

*  30% hav e difficulty getting to
hospitals 30%f: LA 2: = B

* 15% have difficulty getting to
supermarkets 15%sft: L1 2@ i

* 40% of job seekers cite transport as
a barrier i o

A0 % RS HRF T8I I A2 38 H 47 PR AE
* 20% of people have a long tem
disability

20%IH A A 25 51 R
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* Health can be adversely affected by
g RS2 3 B 35 1K) S 0

+  Pollution 754

+ Noise M3

+  Accidents Fii

«  Exclusion /5

+ Lack of exercise =
+ In western countries 7t 755 [E %

e 25% of adults obese
25% [ AT e

«  Potentially 60% by 2050
AT HELE20504F A i % 4 ik 3
60%

The green agenda: health

LIMIWERSITY CIF LEEDS

IT$

A FREAZ I IECE X

* Social/mit2m
A AT AR 17k
(RESA . NEREARZ L

P A TR
. ECOhOﬁHdM%%%F

YK R R
* Envionmental/ysrsz ey s

BRES I FEOR B2 0 £ PR 558 T W e R A
PEm A AR TSR I b

AP YT, > ]

Source: EC (2001) in EC DGEnv (2005)

The EC definition of sustainable transport

* Provides basic access and dewelopment needs
* Supports safety, human & ecosystemhealth

Promotes equity within and between gener ations

Is affordable, fair and efficient/njs7. &8, mk
»  Supports the economy, regional development

» Limits emissions and waste within abilityto absorb
Uses resources within renewal, replacement rates

Minimises impacts of noise and use of land

LUMIWERS ITY OF LEEDS
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The economic agenda: congestion &

LV AT AEE WUNIVERSITY OF LEEDS

+ Total cost $100bn per yearin
Europe

BEAE,  ATHAH L RO 65 1 ) 451 24 $100bn
e Orover 1.0% of GDP
e GDP A4 H1191.0%

« Marginal costin UK $10bnin
2000; $20bn by 2010
{E5EIH, 2000 A FREASE $10bn ; 201 0(KEL 5]
$20bn
» Around 80% of all congestionis
in urban areas
LB W S A

The economic agenda: urban growth "]
LUFUGE: BTk LINIVERSTY (3F LEEDS

» Western cities are growing slowly
[LPAEE S TIE TN
* 2% per annum /&4252%
*  Withsomein decline
FS 53k 1T AL 45 /)
» But manyAsian cities are growing fast
AR T BT A K
*  Through population growth and

migration
PNEELESIE i
China 1977 2007
Cities 190 670
Urban 18% 45%
popn IT$
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The role of technology &

BHEIIAE H UNIVERSITY OF LEEDS

* Redudng carbon dependency
FRAR AT X AR AR 8 0K
*  Fuel efficiency #kim %
»  Alternative fuels &kt
* Electric/hybrid vehicles izt T A
*  Fuel cell vehicles kit kg 15

* Providing new modes s gt
* Personal rapid transit fug%iz
*  Cybercars % fesim 4%

* Automated buses \aifhA%E

A technology road map "]

Tﬁﬁﬁ%éﬁ LIMIWERSITY OF LEEDS

EU Fleet Average

CO; Tarpets (gim) 130 95 TBD
Fuel Cell Vehicle [ 1h1
Fuel Cell & H; Supply/Storage
H; Infrastructure * F]H-.‘zlk“hl ough
Mass Markel EV Technology [ ] ] Igl
Charging Infrastructure Energy Storage Breakthrough
Plug-in Hybrid
Energy Storage Breakthrough
Full Hybrid

Micro/Mild Hybrid

IC Engine and Transmission innovations (gasoline/diesel H.)

Vehicle Weight and Drag Reduction

2000 2010 2020 2030 2040

Source: An Indepandent Report on the Future of the Automotive Industry in the UK, NAIGT
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L TEP & NIRRT

The potential contribution of new technology

Figure 6.5: Our actions mean domestic transport emissions are forecast to
be around 14 per cent lower by 2020 compared to 2008

LIMIWERSITY CIF LEEDS
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BORVE A R 51

eIncluded in the 2005 European Decision-
Makers’ Guidebook

<20054F Wil e 5 15 5 T

+ Basedon Cities of Tomorrow

research programme

+ #R#ECities of TomorrowF 571 F

* In
*Developed to provide a structure for the
Guidebookzid ke, ik ST T4
*Encouraging alogical sequence for problem
SOIVING /7 T — Mt vk Il R )38 4RI
*While accepting that conventional decision-
making is not necessarily so sequential
N F RS 5 L U DE

A Iogical structure for transport policy formulation

LUMIWERS ITY OF LEEDS

Objecti ves/l ndicators
)
S cenarios > Assessproblems
1) ®) -
Bariiers 4— Possibbinstruments
bo—
Possible strateges .y, Predict impacts
1) (12)
Opftimis ati on
14
Appraisal Compare solutions
> 3 " (13)
Implement
(15)
Y
Evaluate peformance _|
| (15)
v
Moritor
S ————

(15)
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A growing range of policy instruments

AT BRI FE 2 : i
UNIVERS ITY OF LEEDS

+ Management/#
+ Car and bicycle sharing/ #A 5 4= T4 L%
«  Walking buses/}3 4T A4
Information/f5 &
+  Trip planning systems/ 1477l & 4t
+ Inwehicle real time guidance/% P4 3

+ Awareness/ & il
+  Personalised trav el advice//™ Ak 195538 11 . =9 |

+ Company travel plans// & A5 # H %)
« Pricing/5EHr

+ Road user charging/ i I i FH i 2

 Private parking controls/{& 4=

The KonSULT Knowledgebase H

KonSULT &1 LUMIWERS ITY OF LEEDS

» Knowledgebase on Sustainable Urban
Land use and Transport

( )
SR STRER I LA AT

+ Designed to provide consistent
information on a wide range of policy
instruments

PO T AOEEE TR
* Using a consistent 11 point scale
P kAT 53

+ Based onfirst principles and on
international empirical evidence

CAREAR J5t IR s 2451 Ay il
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A

nd use Infrast

Policy Instruments in KonS UL T /s 11

ructure

Management
JH Hhu: J5e LAt Rt

Information Awareness "T%
5 AR W 2

LIMIWERSITY CIF LEEDS

Pricing

PAT B LR R

lengths and encourage less car use

XA T L2 30%6it) Hi A7 B 2

wal king and cycling

RIPAESBAZL AT RAT I A A

PR A5 LA A SR 2 ) A 1

Evidence on performance: Land use planning

» Higher density, mixed development and development
linked to public transport services can reduce journey

AR REITR 5AASBEEN IR AT AR ATEE S DR A AR
» Doubling densitycanreduce journey lengths by 30%

* But onlyif the transport strategy supports public trans port,

» Limits on parking provision will help manage car use

LUMIWERS ITY OF LEEDS
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Evidence on performance: New infrastructure &

PATHR: FiOHE Rl B UNIVERSITY OF LEEDS

+ New roads can reduce congestion and remove traffic
from sensitive areas
PN LU SR S U X B A
*  But will attract additi onal traffic
(R 2 LA i
* Asmuch as 80% of traffic may be new
% 10 B0 A2 T A
* New light rail and bus rapid transit can attract drivers
from cars
FHURIBRT AT LI 3 | R A 2
* Around 20% of users come fromcars
o AR AR LA
* Butimpacts arelimited tothe affected corridors
o IERHR
* And infrastructure projects will be expensive
ST M R K

IT$

Evidence on performance: management and '-]

» Traffic management can increase road capacity
R P B AT
+ Perhaps another 10% is feasible
SRR N 0% AT 47 -
* Reallocation of road space to buses, pedestriansand /=
cyclists will improve conditions for them /
T BATHE RN AT AT LU L A7 4
» But does not help much toreduce car use
(R AR 2 R A AL
* Improvementsin bus service patterns and frequences
will increase patronage and attract some transfer from
the car
o PRRASIRSS KRR T AT LU I A SE AT L)
* Perhaps 10% of bus users comefromcars

i 9
F'.

KA 10%0) A A F R - e ik " T%
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Evidence on performance: Information and 3§

AWarenNess/ime: ami MR LI B LR

* Awareness campaigns appear to be successful in
encouraging reduced car use and greater use of public
transport, walking and cyding
AT, BINAESE. BATE. AT, WAORRZEL AT
» Estimates suggesta 15% reduction in car use

RG> 15%
*  But these campaigns need to be sustained
FEAREAETE:
+ Telecommunications may help reduce the need to

travel
AT FEE SV A T o
* Perhaps a 10% reductionin commuting
KA 0% T
» Better infomation can improve efficiency and reduce
travel costs

T I AR A AR S AT LR o 2 gk b AT A
» Forroad users and for public trans port
TR A A IR

IT$

Evidence on performance: al

Pricing Tiimes: et LIMIWERS ITY 3F LEEDS

« Simpler, lower fares can increase patronage, and attract
transfer from caruse fij L, (IR B AR1E AT LUK nsfes
o, ST AR A R ok
+ Perhaps 10% of new users come from cars K #j10% {35
H PR NRZERER S R
- But lower fares will require continued subsidy {HAEAR1I
K o R SR AN ST
+ Congestion charging can reduce traffic levels and raise
revenue to finance other policies ik 2 nf LAy 42
IR Bt B A R
« Typical traffic reductions of 10% to 20%
T AS W 23 80 10% 51120%
+ Raising perhaps $100m peryearfor a city of 1m people
7E—/MO0HE JI A\ BT Al LA R 142 36 TR RN
+ But is unpopular! {5 & AR5z Kk Acxkid !

IT$
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Developing a strategy [ 3
Hill X ik LNIVERSITY OF LEEDS
* No one policy instrument will Gopatvesindicatos

be sufficient alone ANAE K #i H.— | v ]_
E@Eﬁﬁg%& P N Assas(g;obiems

(— Pmsib!ei(sr;wnems

Predicti mpacts
12)

« An effective strategy A %11k
Wi 2L
» Usesthe full range of policy

instruments 7843 Al FH BUR T Bt

Possibk strategies
)

Optimisati on
(14)

+ Ensuresthateach policy , Ap,txasal . Comparesautors
instrument reinforces the others {3 ® Y

UEAN R BUSR 2 6] AH H s T

+ Usesone policyinstrument to —————————— e e
help overcome the barriers to using e
another H¥EANBUR TRy — ————— @& —

AN T B B A 1)

IT$

The contributions of different policies F

Z: Iﬁ,l E&ﬁ% El/(:] /;ﬁ% LUMINWERSITY OF LEEDS

Technology| Land |Infrastructure | Management |Information | Pricing
AR use fil | ERHBHE =g fFR Wt
HutE R

Climate/Oil e0o [ X ) ) ° o0 (X X )

= .

Pollution/Noise [ X ] [ ] [} [ N ) [ X ] [ X ]

N v

Safet yHealth [ [ [ X ) [ X X ) [ X ] [ ]

RENE R

Exclu sion [ X ) ° [ X X ) °

HF

Growth ° o00 [ X N ] [ X X ) ) (X}

Wea::

IT$
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What are the “best” combinations of F

instruments? E%ﬁ,jr E'(J éﬂ’a\ ? UMIVERSITY OF LEEDS

+ Optimal strategies typically involv eds: It ik i 8 1035 «
+  Substantial reductions in fares area-wide kI PG X 1
P 2
* Increases inservice frequency within ur ban areas
T I DX 38 o i 45 4
«  Peak period citycentre road user charges @ l§ /M T H
LI BRI B
+ Lowcostincreases in road capacity i il 4T #8 J LU,
ENIEAWIERIS
«  Andinfor mation and awar eness (not tested) 15 & & A1 fll
B (AR
+ Optimal strategies typically cost more 51 % 8 &
A
»  But financially neutral strategies can be found For only
15% lower benefit
« Typicadlyreducingcar use by 15%
« Achieve $5000 to $10000 benefts per capita
Source:Optimal Strategies Project

Case study 1: Vienna "]
%WU ﬁj\*ﬁ"] : ?&fﬂéﬂ‘] LM IWERSITY 3F LEEDS

Para | =R =N

+ Decision-making context ¥Ry 5
» Coordinated planning of transport /31

GRS b
+  Minor divisions of res ponsibility 7714~
é}fi#

* Butland use controlled by
municipalities b 5T i B0 1145 )

* Instruments and strategy /i #%
» Enhanced public trans port, walking,
cyeling BB AR BT AITEACH
» Demand management through parki ng
control I i {5 =44 il i BE TR 5K
+  Polycentric, axial development £+
Bl
* Lack of land use control the principal

constraint B A FH Pk 4 il 32 SRR 4
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Case study 2: Copenhagen

EW1 2. REAIGR

larat= 1 =S =<

» Decision-making context kK5 5
+  Coordinated planning of transport #1251l
L
Long termland use strategy 1]+ Hu ) 1 ik

 Instruments, barriers and strategy /i %
AT fic
Strong emphasis on cycling 38 H 474
Enhanced public trans port and new metro
N AT
Finger plan emphasises axal development
linked to public transport TL3E A LI 5RE T H 2
ATERL A %
Demand management through parki ng
control 3 e 45 ZE 4 ) 2 i Sk
But further demand management needed;
now considering road pricing 15 it — 54 H
iR, IEZE B

LIMIWERSITY CIF LEEDS

The ECMT study, 2002
20024EECMTHFSY

* Survey of 168 cities worldwide i £ T 4>
51681l

* Widespread agreement that integrated
packages are needed: — AN FHELEE
¥
* public transport enhancements
BIGAN
* charging for roaduse
R
» better road network management
TS Y
compatibl e land use plans
AE I ) - H ) P A )
* Butimplementing such integrated policy
packages “has proven easier said than
done” UL LLAK I 2% 5
* Need to tackle the barriers to policy
development and implementation 77 2 fi#

PR 5 R S Tt ISR P B [ i

1?1

EOBREAN CONFERENCE OF wINISTERS OF TRANSPORT

%

LUMIWERS ITY OF LEEDS

IMPLEMENTIRG

SUSTAINABLE

T URBAN TRAVEL
POLICIES

=X

Final Report

IT$
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The ECMT barriers to [ 3

implementation S it [ UNIVERSITY OF LEED'S

Institutional {7 &5

+ Splitorduplicated responsibility B 57/ &5/ H &
Process i fifEfis

+ Identifying objectives, specifying problems il H b5

+ Selecting possible solutions, appraisal, implementation %% /5%,
PPN S it
Political and public acceptability E it
Information and skills i B AIEAE
Financial I (

Legislative and regulatory 74150 “

[Source: ECMT, 2002, 2006]

Recommendations: institutional ':]

LUMIWERS ITY OF LEEDS

+ Coherent national policy framework for transport and
land use 4t 14 | A i N i 1 R e

+ Coordination between government ministries BUF
19
«  Transport, Finance, Planning, Environment 22, It}
B OB, B
» Devolution of responsibility, finance and skills to
lower tiers of government HifE ~ i

» Local transport and land use planning focused on
trav el-to-work areas % HbAZ i 1 - i AR FH Rl 40 56l
X 45§,

* Local level coordination between transport and land
Lé?e] and across all transport modes A2 A1 -+ # F) i #)
i

* Private sector involvement designed to coordinate
%)mmercial and public policy goals #pfEIAIA 5 H

IT$
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Recommendations: process F

LIMIWERSITY CIF LEEDS

(Source: ECMT) @iﬁ(: Ji%%
« Consistency over the long term K:J§1—%

« Cleally stated objectives and priorities i ¥ : T
ELE o
» Problem-based search for solutions #&#z i) v m.._tl, =5l
SR YIS by 1

Employ ing the full range of su[[pp -side and
demand-side instruments L_ﬁﬁf, i K7

I
[EHES2 T
. Strategles desgned to allocate, manage risk

BEVTZ L XU ) [ .
Based on integrated packages v

+ Appraisal, monitoring and evaluation based T

on agreed objedlves and indicators, R

consistently applied

» Better understanding of good practice in
implementation

Recommendations: acceptability 3

(Source: ECMT) i__[/X -[AT}_LA LNIVERSITY OF LEEDS

« Political champions to achieve radical change

BUAWE ) SR A AR,

* Public understandmg of problems and the need fo

action KAAIH L :

* Demonstration that proposed solutions are the M
most effective way of solving a problem i 42 H 11

UE S S 2 EiL]

» Effective consultaton andjpartlcu tion throughout
the policy process #A4E S i i EP% {

* Work with the media; avoid complex technical of
emotional arguments LRGSR, B G 5 2R A

Ph sk S

IT$
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Recommendations: information &

(Source: ECMT) @b‘(. ,f%‘ ‘%\ LIMIWERSITY CIF LEEDS

* Reliable and consistent transport data rJ 4 ¥ 3¢l

Fromboth public and private sector

* Regular monitoring of performance against
objectives, targets & WK Y i
+ Benchmarking and awards for successful
authorities 22l 3L K16 1T B A
* Better understandin% of the cost-effectiveness of
different solutions 54T MR R AN [F] 77 2 1 A 2 2
+ Improved and simplified models 3. fj{LA %
* _Improved and comprehensive appraisal methods
SERG VN 5
« Enhanced skills Bt 6
For users and well as operators, planners

BUIRAL I L 3278 i AR

Recommendations: finance (Source: ECMT) ﬂ
. ?Zr‘ UMIMNERSITY OF LEEDS

+ Sustainable long term funding 7] FF4E K %5 4> —
» Focused on the strategy, not specific solutions :
PEVER TR SR LN TGS
*  Encouraging the most cost-effective approaches
SRR A2 it B DL A0 5
+ Taxation and charging are important policy
instruments B ORI 9 & 1R H 2 R UK T BL
* Apply as close to the point of use as possible
B A e AL AR T s
* Reéflecting externalties, consistent across modes
ST AR
* Invest revenuesin transport to increase
acceptability ¥ $ 78 A2 30 T34 A nl B

+ Use private investment to support the overall "T%
strategy FHFANBE T SCRFEEA IS
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So how can we make cities more F

sustainable? G fr] {17 58 0 n] £FEE 2 univers iy oF LeeDs

» Sustainability is a direction of trav el rather than a
measurable goal N[ FF42E R —ANJT T, AN

DL 1) H b
« But we know how to make cities more sustainable Environmentl
AT TS 7 Y

A greater focus on public transport, charging

for car use and controls onland use FRiHAAS, Y
2, I 5

With most transport provision paid for by the

user 52 BT A S b

» Andgreater use of “soft” meas ures K {iijii B Social
+ There are policy limits in the outer suburbs 7£%5[X. Sustainability ~Sustainability
A BRI

+ Resulting fromurban sprawl J5 -4 1l7 & %&
Making it harder to provide alternatives to car
use i #5afk DLBS AL Al AR/ MR I AS i Ty X
» But the main barriers are outside the traditional "T%
sphere of transport planners and engineers

So how can we make cities more ':]

sustainable? /i ﬁfﬁffﬁzmﬁﬁﬂﬂj%?j? 7 LN IVERS ITY OF LEEDS

+ Overcoming those barriers requires B it IRFEAS, #l

WhA:
More coor dination between the tiers of government,
and between agencies at each level T i Hi bl % 45 Environmentl
RFHE0] Sustainability
Consistencyin planning over the long termf{iil %!
K3

* Aproblem-led approach to developing solutions and
strategies v {3 1] (1A P 7 1%

Political champions and more positive involvement
of the public and media BUAME 1, DL T Z 1A ORI

RIS Economic Social
Sustainability ~Sustainability

*  More effective use of data, models and appraisal
methods ST RLHIAI I . AT A VAl 57
* Financial support for strategies, without inducing
policy bias {2 it 28 5 S HF

Legislation and regulations to supportthese
requirements Vi K I SR " T%

[Source: ECMT]
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