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UKERC Energy Demand| transport

= Development of a bespoke sectoral model:
UK Transport Carbon Mode/ (UKTCM)

= Scenario analysis to address key sensitivities
in transport energy use/ CO,

= |nvestigate how changing patterns of travel
will affect energy demand

= Examine range, scale, timing of actions to
reduce surface transport emissions

= Strategic policy modelling to provide
evidence to policy makers

UKERC



UK Transport and Carbon Model

2] UKTCM - revision UKERC 40pc transport - project folder: D:\40pc_transport\reference X

UK transport carbon model Model Version:

main menu
UKTCM - revision UKERC 40pc transport - project folder: D:\40pc_transportireferencel

demand and supply vehicle energy and emissions lifecycle emissions and impacts

TDVS policy modelling VEEM data imports LCEIM policy modelling

Run the TDVS model VEEM policies and runs LCEIM runs and results

TDVS modelling results VEEM data export LCEIM data export




Modelling focus

Modelling the (whole lifecycle) GHG
impact of:

v'Alternative projections of future travel
demand

v'Fiscal incentives for low carbon cars
v'Lower/higher speed limits
»Electric vehicle uptake

NB: Focus on surface
passenger modes

UKERC
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travel XY
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Transport sector - lifestyle and
mobility changes in 2050

ccocaii )

ccessibility Total Down 21%
eLocalism distanc
*Slower speeds Mode Car from 81% - 38% distance
«Compact cities choice Cycling from 1% -13% distance
eCar-free zones

Vehicle HEV, + BEV + PHEV = 77%

*Car clubs choice share of vkms in 2050
oICT
eTeleworking Ecodriving = 5% reduction in
«Tele-shopping Style CO2 per km by 2025
eLess air travel Occupa Car occupancy up 23% by 2050
ePolicy j ncy
acceptance

UK



Impacts of lifestyle on the

Electricity
reduces less inal Energy Demand by Fuel in dlffe/ent sq
than other

fuels

wider energy Syustem

LS REF energy
demand same as
LC but without
/ the need for a

/ constraint

—

|/

PJ

2000 REF LS REF LC LSLC

Radical carbon
reductions are
easier in LS

M Petrol

m Coal

M Gas
LPG
Fuel oil

M Electricity

= Social and lifestyle change reduces total energy
demand by ~15% below baseline levels by 2025

and ~30% by 2050
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Fiscal
Incentives
on vehicle
purchasing

and
ownership




3 types of tax on car ownership:

VED band CO; g/km tandard rate* First year rate
2009-10 2010-11 2010-11 1 . VED
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Research questions

Which of these new car purchasing
iIncentives:

1. accelerate car technology transitions
the fastest

2. save most life cycle GHG emissions

. have few adverse revenue effects and

4. other benefits such as traffic
reduction

)
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policy scenarios

Policy ambition

Policies ‘Moderate’ ‘High’ ‘Extreme’

Purchase |CPTI/la: CPT2/2al2b: CPT3:

taxes / Tax of £2k for >225¢g Feebate: £4k fee for Feebate: £8k tax for

‘feebates’ | (>175g), tightening every |>200g to £2-4k rebate >200g to £4k rebate for
5 years for <100g, tightening <100g, tightening

CPT2b: 5p/kWh duty CPT3a: 5p/kWh duty

Vehicle VEDI: VED2: VED3:

circulation | Graded tax by year of as VED but tightening as VED2 but with double

taxes purchase, fuel type and every 5 years duty rates

(VED) CO,; higher I*t year duty

Scrappage |SCRI: SCR2: SCR3:

rebate Simple rebate, 2009-2010 | Rebate £2k for <150g, Rebate up to £2k,

only (i.e. the recent UK
Scrappage Incentive
Scheme)

tightening every 5 years

SCR2a: variant assuming
lower expected car life

graded by CO,,
tightening every 5 years




carbon dioxide equivalent [Mt]

Scenario comparison - results

Scrappage
120 schemes could
increase car
ownership
" (&C02) —
. gm=oTS==SSoS=o==—= —CPT!1
100 \V—‘:‘ === — Feebates are
IR “"‘:--.._\"— =GPl — best option
N s overall
~.. T HRaa.. — CPT3a
20 ~. - 2 |
o~ - = SCR2a
' S—
— —SCR3
80 = fees up to £8k and
rebates of £4k VED:
= 6% fewer cars bought
70 overall VED3
= 69% EVs by 2050

60

1995 2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050 U K E R c



Conclusions (car purchase taxes)

The scenario modelling suggests that:
* Feebates are best option overall

e Accelerate low carbon uptake while being technology
neutral

e Can be designed to be revenue neutral and can be
applied equally to all vehicle sizes or classes

e But have to be stringent and adjust levels often

* Vehicle circulation taxes are less successful but could be
applied in tandem with feebates to fill revenue loss

e Scrappage rebates are ineffective and potentially damaging
in life cycle carbon terms

* Need strong up-front price signals
 Reward low carbon & penalise high carbon

UKERC



Plug-in
Vehicles

UKERC



Modelling heterogenity

How can we better model the socio-technical challenges (e.qg.
socioeconomic drivers of car purchase behaviour and ‘taste
heterogeneity’) of electrification of the UK private car market?

What are the lessons we can learn from using a more detailed
consumer segmentation approach within a transport-energy-
environment systems model?

What does modelling the dynamic nature of the car market
tell us about timing and uptake of plug-in cars?

How effective (in terms of energy demand and life cycle GHG
emissions) are different policy instruments (including
regulation, pricing, availability of charging infrastructure) on
different consumer segments?

UKERC



Consumer segmentation of plug-in

vehicles
elementenergy W "
| AR Howerer
Choice | | energy

EAPCIRCIIS Demographics and technologies

Veﬂ?{;‘fé’tgff;‘ﬁa;se attitudes to PIVs \ institute
questions Energy
Technology
nalysis o .. Institute:
paff;t:f?]sy?r:séﬁgted Cluster analysis of Plug-in Vehicle
choice data attitudes/demographics Pro gramme -
Consumer
study (2009-
Final consumer 201 0)

segmentation

Final behaviour
‘coefficients’ for
each group for use
in C&V model



Hraroy

technologies

institute

8. COMPANY Car
Drivers
8% (N=216)

1. Plug-in PIONEERS
2% (N=48)

3. Willing
PRAGMATISTS Yes please, but

11% (N=306) make It d plug'ln hybl‘h
for now, thanks.

Great, but not
sure where I
would charge it.




Mapping Uncertainty

Evidence Review
+
Semi-structured interviews
with policy makers and
other stakeholders

nty | uncertainty | ignoranc

e uncertainty

uncertainty

Context nomic, social

Model

lllllllll

Technical

Inputs

= How have key scientific, social and
economic uncertainties been treated in

the policy process?

= Who is taking responsibility for

delivering targets (and therefore

dealing with the uncertainty?)

UKERC



UKERC PhD Student:

Accelerating the Demand for Low Emission Vehicles. A Consumer Led Perspective
(Craig Morton)

Psychological
Determinants

: e Socio-psychological
Innate - Adoptive
Innovativeness - Innovativeness ConStrUCt_S acco_unt for
More variance In
Sociological Electric Vehicle ||ke|y EV Uptake than
Determinants Preferences SOCio-economic
— characteristics
Positive EV
Attitudes . ]
« Innovativeness is
Electric Vehicle pOSitively related to
Attitudes EV preference
Megative EV
Attitudes

UKERC



Associated
projects

(o Councils UK
o)
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MOTIRs

Motoring and Vehicle Ownership Trends in the UK?’%%

]
ity

.

DEMANCR

DYMNAMICS OF ENERGY, MOBILUTY AND DEMAND

@isruption

unlocking low carbon travel
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Key Parameters from MOT Dataset

Number of MOT Mean Odometer Mean Engine ] Mean Vehicle
. ‘f Cars in PCA ; ¢ Reading (miles) ; $ Size (cc) P f Age (years)
I 879 - 67,792 I 53,649 - 66,573 I 1616 - 1700 o B 7.51-812
[ 67,793 - 105,624 I 66,574 - 70,098 B 1701 -1713 : N 8.13-843
[0 105,625 - 137,418 [ 70,099 - 72,084 [ 1714 -1724 [s844-8868
[1137,419 - 160,691 [172,085-72900 1725 -1731 [ 1869-879
[ 1160,692 - 185,133 i [ 172,901 -73,905 [11732-1745 [ ]880-895
). []185,134 - 218,950 J H [ 173,006 - 74,972 IS [11746-1763 * [ ]896-9.08
: [1218,960 - 246,257 ! [ 174973-76,407 g [ 11764 -1776 [19.09-922
[ 246,258 - 296,190 176,498 - 78,247 1777 - 1789 [9.23-944
[ 296,191 - 346,363 I 78,248 - 79,722 [ 1790 - 1810 I 9.45- 961
I 346,364 - 707,230 B 70,723 - 81,761 I 1811 - 1973 I 9.62 - 10.24

Mean Distance

Car Density Proportion Diesel Mean Fuel
#! (cars/km?) f Vehicles (%) " Economy (I/100km) K3 Tra\felled per
' Blss-275 I 147-26.8 : 72655 Vehicle (km)

- B 276-57.2 [ 26.9 - 30.2 : I 6.56 - 6.89 I 7.410- 10,528
[ 57.3 - 100.5 [[1303-315 ; [ 6.90 - 6.91 [ 10,529 - 11,320
[ 1006-1379 [ ]316-326 [ 1692-6.94 i [0 11,321 - 11,493
’ " [ 1138.0-1773 [ J327-336 b, [ 16.95-7.00 : [ 111,494-11,768
z . [ 1177.4-2211 ! [ 1337-349 s [17.01-7.06 [ 11789 - 11,91
s [ 1221.2-2854 [135.0-36.3 . ; [ 17.07-7.00 [ 111,912-12,084
= [ 285.5 - 4736 [ 36.4-37.9 . B 7.10-7.21 & [112,085-12,296
I 473.7 - 8926 B 38.0-422 o S 722728 ‘ . [ 12,297 - 12,460
I 892.7 - 2309.9 B 423-543 i Bl 772 3 I 12,461 - 12,697

I 12,698 - 13,295

3

A

A

A
RN
NP
R
L,

Contains Ordnance Survey data © Crown copyright and database right 2012

Calculated for calendar year 2012



MOT Data

Annual Mileage
Emissions and Fuel Efficiency

Energy Data Air Pollution

Gas and Electricityv Concentrations
Emissions

Census Data

Age, Income, Travel to Work,
Occupation, Housing Type etc...

Accessibility Data . .
Proximity of facilities and services Nat|0na| PU bl IC

Availability of Public Transport Tra nSpOrt Infra

rt England .
Scljl?r% and Walgng Data Other Consumption




Rhythms of DEMAND

1. Patterns, dynamics, structures:

= Spatial, temporal, and social distribution of
each practice: who does it where and when?

2. Time pressure and peak demand
= Social synchronisation?

= Peak demand and flexibility : how strong/hard
Is the structure? What can be changed by
(what?) intervention?

3. Change over (macro) time

= Birth, life and death of practices : how do
practices evolve, change shape, expand,
spread..?



Disruption: Key Arguments

« We are failing change travel behaviour

at a large enough scale to meet carbon
reduction commitments

e Disruptions occur regularly and will
become more frequent

« These may provide opportunities to
create step change in right direction
rather than return to status quo

« May help develop policies that move
away from simply ‘enablement’

UKERC



Disruption: data

Longitudinal qualitative ethnography with
families - everyday life (Brighton and Lancaster)

Unplanned events - flooding, snow and ice, fuel
shortage (national and local)

Planned events - workplace consolidation (York
CC), Olympics 2012

| arge scale survey - (Aberdeen, Reading, York,
Liverpool, London, Yeovil & Chard):
perceptions, experience, adaptiveness

UKERC




UKERC Transport Outputs

Journal papers

= Brand, C., Anable, J. and Tran, M. (2013) Accelerating the transformation to a low carbon transport
system: the role of car purchase taxes, feebates, road taxes and scrappage incentives in the UK.
Transportation Research A, pp.49, pp.132-148.

= Anable, J., Brand, C., Tran, M. and Eyre, N. (in press) Modelling transport energy demand: a socio-
technical approach. Energy Policy.

= Brand, C., Tran, M. and Anable, J. (2012) The UK Transport Carbon Model: an integrated lifecycle
approach to explore low carbon futures. Energy Policy. 41, pp.125-138

Book Chapters

= Eyre, N., Anable, J, Brand, C., Layberry, R. and Strachan, N. (2010) The way we live from now on:
lifestyle and energy consumption. Chapter 9 in P.Ekins et al. (eds) Energy 2050: the transition to a
secure and low carbon energy system for the UK. Earthscan.

Reports

= Gross, R., Heptonstall, P., Anable, J., Greenacre, P. & E4Tech (2009) What policies are effective at
reducing carbon emissions from surface passenger transport? A review of interventions to
encourage behavioural and technological change. UKERC Report ISBN 1 903144 0 7 8.

Working Papers

= Brand, C. (2010) UK Transport Carbon Model, Reference Guide v1.0, UKERC Working Paper.
Environmental Change Institute, Oxford.

= Brand, C. (2010) UK Transport Carbon Model, User Guide v1.0, UKERC Working Paper.
Environmental Change Institute, Oxford.
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Contact details

Professor Jillian Anable , Chair of Transport and Energy Demand, The
Centre for Transport Research, University of Aberdeen

= Office Tel: 01224 273795

= Mobile: 07930 330155

= E-mail: j.anable@abdn.ac.uk

= Website: http://www.abdn.ac.uk/ctr

UKERC: http://www.ukerc.ac.uk/

MOT: http://www.abdn.ac.uk/ctr/research/currentbr-research-
projects/mot/

DEMAND: http://www.demand.ac.uk/
DISRUPTION: http://www.disruptionproject.net/

UKERC



