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= Published since 2006

Energy & GHG emission futures 4
under three main scenarios: ——

= 6DS, 4DS and 2DS e

e 6DS: ‘static baseline’

e 4DS: current strategies and recent
pledges extended to 2050

e 2DS: CO, emission mitigation
scenario
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“action in allsectérs is needed 2016

6DS
W Buildings 14%

B Transport 18%
= Industry 23%
® Power 39%
B Other 6%

2DS

2013 2020 2025 2030 2035 2040 2045 2050

End-use sectors and supply-side sectors each provide around half
of the cumulative reductions between the 6DS and 2DS.
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n cities-Will be critical
L R T

Final energy demand in the 4DS
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Action:in cities W|Il1oe/cr|t|cal ,notably.in

: merglng and/developlng economles

Final energy demand in the 4DS
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0
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Two-thirds of the growth in global energy demand to 2050
comes from cities in emerging and developing economies
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Cmeﬁre ksy/tocarbon aba ement 2016

Impacts to global cumulative CO, reductions

" Power & heat

B Industry

M Transport

m Buildings

4DS

2014 2050

Cities represent 70% of the cost-effective CO, abatement potential
through 2050



2016 edition” —~_

f Energ/y Techno1bgf Perspeotlves

yi

Focus on sustainable urban energy systems

Policy objectives: GHG mitigation targets, environmental
sustainability, energy security, and economic development

How local and national energy policies can be effectively aligned

Transport chapter

Transportation activity, energy demand and GHG emissions
Focus on urban areas, also with analysis of non-urban parameters
Global, regional and national estimates '
Projections under the different ETP model scenarios
Analysis of the sustainable energy technology options
|dentification of policy solutions
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Mode matters —~

Global passenger transport energy demand in 2015, by mode

* Primarily cars, followed by aviation  Rail
e 2-wheelers (primarily in non-OECD) = Buses

B Minibuses

M Large cars

.................................................................................................................................................................................. W Cars
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Mode matters J

Global freight transport energy demand in 2015, by mode

m Shipping
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) m Heavy trucks
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g m Medium
3 DO cereereereeneeneennensenneessesssssesnessecssessesessees I ot ce et e e ea bR Rttt trucks
BB 15 cooeneeresnsere s Light
@ commercial
e PO ceeeeeereemerereeeeerete e m3Ws
5 ............... - ...................................................................................................
[ ]
0
Urban Non-urban Urban Non-urban Urban Non-urban
World OECD Non-OECD

= Shipping accounts for 81% of all tkm
= But trucks account for the majority of energy use
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s Mode matters” —~_ ol 2016

h

National Passenger transport activity (pkm) in 2015, by mode

EU Nordic :
1 trllion 3 trllion

‘ Russia
e Canada qb ' pkm pkm
United Kingdom J

Germany &%

China

France *
% Italy

Middle East

Other Africa |

Mexico

Other Latin America

B 2-wheelers

3-wheelers
B Small and medium cars
M Large cars
B Minibuses
M Buses

M Rail
Air
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Wode matters~ l_/
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“?,Japan
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Mexico
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|
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M Gasoline

Diesel

B Natural gas

I Jet fuels

: World
B Biofuels e
M Fuel oil bunkers

Transport final energy use per capita (gigajoules per year)

0 4 10 16 22 29




b s of modar?hmce s’in cities

Developing; OECD dense; OECD sprawling
Population density & Urban form
POl ICIeS: Privatevshidemdas?%e
» Price signals (fiscal policies) Gma%a’

e Travel demand management

e Regulatory policies

e Public transit provision GDP per capia (og sl
= Infrastructure

= Operation subsidies a0
e Information &

Communication Technologies

u |\/|0bi|ity as a Service (MaaS) Source: IEA analysis using data from the Millennium City Databases Union

internationale des transports publics (UITP) (2015), Millennium City Databases for
Sustainable Transport, database, UITP, Brussels.

© OECD/IEA 2016
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GH/G'emlssmns in' 201\“
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Well-to-wheels GHG emissions in 2015, by mode

Passenger Freight
Air Heavy trucks
Shippin
Rail Pping
Buses and Rail
minibuses Light commercial
C
ars Medium trucks
2 & 3 wheelers 3 wheelers
0 500 1000 1500 2 000 2 500 0 500 1 000 1500 2 000
Mt of CO, equivalent Mt of CO, equivalent

M Urban - Well to Tank Urban - Tank to Wheel B Non-urban-Well to Tank B Non-urban - Tank to Wheel

- Transport is the least diversified energy demand sector
- Fuel production well-to-tank emissions are primarily due to refining
- GHG emission distribution mirrors closely energy demand

© OECD/IEA 2016
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Many technologies can contribute to realizing the 2DS

= Information and communication technologies (ICT)

e To manage travel demand
(i.e. enable “avoid/shift”)

e To enable more efficient vehicle operations
(i.e. enable “improve”)

“Hardware” technologies to improve the energy
efficiency of vehicles
e Both incremental and transformational
e Electrification of road transport — cars and trucks
= Fuel supply pathways with low carbon intensity
e Advanced and sustainably sourced biofuels
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Policy and technology have great potential 2016

Global Energy for Transport in 2015 & in 2050 in the ETP Scenarios

110

100 W Other
90
80 M Hydrogen
70
60 M Natural gas
50
o 40 M Electricity
30
20 .
10 I Biofuels
0 .
2DS 4DS 6DS 2DS 4DS 6DS W Liquid fuels from
2015 2050 2015 2050 fossil energy
Urban Non-urban
Transport energy demand: 2015 107 EJ

2050 100 (2DS) - 184 EJ (6DS)
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__'Vbld/Shlft vehicle efflc" lency, low carbon fuels 2016

GHG Emissions in the 2DS, 4DS, and 6DS — 2010 to 2050

OECD Non-OECD
12 12 6DS
10 10 ,
4DS
8 8
o
¢
o 6 6 A
2
(G] — 6DS e \
e - 2DS
4 " e ADS 4
2 2DS 2
0 f T T T 1 0 r T T T 1
2010 2020 2030 2040 2050 2010 2020 2030 2040 2050
Urban ® Avoid/Shift B | ow-carbon fuels H Vehicle efficiency
Non-urban m Avoid/Shift B Low carbon fuels Vehicle efficiency

Non-OECD transport emissions can be

OECD transport emissions have peaked brought back to current levels in 2050

© OECD/IEA 2016



Focus on vehlcl\technologles

Cars and Ilght,trucks

Million vehicles

2010 2050 2010 2050
Urban m Gasoline ICE m Diesel ICE mCNG/LPG m Hybrids m Plug-in electric ~ m Battery electric  mFuel cell
Non-urban = Gasoline ICE Diesel ICE B CNG/LPG M Hybrids M Plug-in electric Battery electric Fuel cell

© OECD/IEA 2016



Eollcy recommﬁ\dﬁtlonsJ ETP

“Use a coherent portfollo of | instruments 2016

NatlonaI/Supra-natlonaI policies

= Removal of fuel subsidies

= Vehicle taxes

= Introduction of well-to-wheel CO, taxation on fuels
= Fuel economy standards

= RD&D support

Local measures

= Compact cities

= Pricing policies

= Regulatory measures

= Public transport investments



Impact
Avoid/Shift Vehicle Low carbon
efficiency fuels

Local Pricing (congestion charges, tolls
parking fees)

Regulatory (access & parking
restrictions, low emission zones)
Public transport investments
Compact city

National |[Fuel taxation

Possible

Possible

Possible

Possible
Possible

_Possible [N Possible

Fuel economy regulations

Vehicle taxation, feebates

Low carbon fuel standards
Alternative fuel mandates

RD&D support

© OECD/IEA 2016
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Final ‘energy d?naﬁd in. tran/sport ETP

“2 Degree Scenario | 2016

OECD Europe

biofuels

residual
jet fuel

CTL & GTL
hydrogen

electricity

natural gas

conventional diesel
conventional gasoline

fuel

o Transport energy use declines by 40% across the OECD,
and increases by 35% across the non-OECD
« Substantial diversification of energy supply



Ema1 /energy dea/nd in tran/sport ETP
g Degree S Scenarlo

CTL & GTL
hydrogen
biofuels
electricity
natural gas § SISy 2
residual fuel

jet fuel
conventional diesel
conventional gasoline

EoO0@poOE0OO@

« Transport energy use declines by 14% across the OECD,
and more than doubles across the non-OECD
e Some diversification of energy supply



Final ‘energy dea/nd in tran/sport ETP

/71"

-6 Degree S Scenarlo

OECD North America

CTL & GTL
hydrogen
biofuels
electricity
natural gas . -
residual fuel :
jet fuel
conventional diesel
conventional gasoline

EDo0poE0OE

« Transport energy use essentially stagnates in the OECD,
and increases by more than 250% across the non-OECD
« Marginal diversification of energy supply



Sustalhable tra\spﬁrt system/s:

a"cheaper wa/y/topr’owde service

Urban tra nsport investments

8 Vehicles
7 Internal combustion engine
6
Electrified
s °
T o4 o N
A Infrastructure
(%]
) 3 ..................................................
Parking and road
2 ..................................................
1 B Metro and light rail

In the 2DS, by 2050 one billion cars are electric vehicles
and public transport travel activity more than doubles



Sustainable trah?po/rféygtem/s:

Vehicle and{yel'éxp/énditure savings

Global total (urban & non-urban) transport expenditures

USD trillion

10

2050
2DS

m Vehicles m Infrastructure m Fuels

= Annual expenditures are greater only for infrastructure in the 2DS

= The bulk of these costs would be for high-speed rail



Localfarid nationalactions canJﬁake the FTP

ow-carbon tran5|t|on possnble 2016

National Policies

* Strict pricing policies Local Policies

* Capacity-building e Integrated Land Use
programmes and Transport planning

¢ Funding mechanisms « Enforcement of

®:Regulatory frameworks Building Codes
alignment

¢ Green municipal
buildings and transport
fleets

Business Models

e Integrated service
offerings

¢ Energy performance
contracting

¢ Eco-Choice labelling

SUSTAINABLE URBAN ENERGY SOLUTIONS

Leveraging all solutions to urban energy sustainability requires strong
private and public action both at local and national levels

© OECD/IEA 2016



IEA-Energy Technology-Network: ETP

et
4

</

chnologyﬁcﬂla@oratipn Programmes 2016

. 6,000 experts
D

. 1,600 topics to date

\
. 310 public and private organisations

EIIEI'!W’ Technology (1 )JSERCIIGTES
Network e

Accelerating results for 40 years

—— 5

This map is without prejudice to the status of sovereignty

’ . over any territory, to the delimitation of international L
lea frontiers and boundaries, and to the name of any territory, 2 B Entities participating from IEA countries
e L EES city or area. Experts from countries shown above participate
e — ; o . I Entities participating Trom Parther countries
in activities of the Technology Collaboration Programmes.
= Entities from countries considering participation O CEADAEA 2015
© oeCh/ 2013




www.iea.org/etp
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) and further. dlscuss’lon

= The Mobility Model (MoMo)
m ETP 2016 methods
s More detailed results from ETP 2016

= Highlights of other recent publications
e Global Electric Vehicle Outlook
e Energy and Air Quality, WEO Special Report
e Global Fuel Economy Initiative
= Upcoming projects
e Trucks
e WB2DS
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Vehicle
scrappage
GDP, population,
structure of the v
transport system . t activity (okm, tk New vehicle v
ransport activity (pkm, tkm, registrations by age issi
i d [ > Energy use » CO, emissions
vkm) and vehicle stock and by powertrain " 2 Yy
4T |
Vehicle o Energy consumption Emission
I ehicle price
Pollutant Fuel P per km factors

o price by powertrain
emissions
Emission factors

Estimation of transport activity (pkm, tkm, vkm) and vehicle stock
Evaluation of new vehicle registrations by powertrain and characterization of the vehicles by age
Calculation of the energy use

Estimation of CO, and pollutant emissions

The basic ASIF structure: £= ) = AZ(%)G—;) {42 s =

where, F = total fuel use [MI/year]

I = energy intensity [MJ/vkm]
A = vehicle aetivity [vkm/year]

S = structure (shares of vehicle activity) [%]

and 7 15 an index of vehicle modes and classes — MaMp models vehicles belonging to several modes. Vehicle activity
can also be expressed as the product of vehicle stock [vehicles] and mileage [km/vear].

© OECD/IEA 2016



f‘=l‘h//Mob|I|ty Model( \—\3 )

Project history

2003  World Business Council for Sustainable Development and the Sustainable Mobility Project transport model
Scenarios exploring transport energy use, CO, and pollutant emissions, safety and materials use

2004 SMP model developed further as IEA Mobility Model (MoMo)
MoMo data used for the IEA ETP analysis and ETP 2006

Deeper analysis of vehicle technology potential, including plug-in hybrid electric vehicles (PHEVs)
2006- Elasticities of travel and ownership with respect to GDP and oil prices
2008 Integration of significant historical data in MoMo

Development of scenarios for the IEA Energy Technology Perspectives (ETP) project in 2008

Improved user friendliness and detailed modular approach
2008- Expanded coverage of countries and regions

2012 Development of modal shift scenarios

Scenario-specific vehicle, fuel and infrastructure costs

2013+ Assessment of urban transport activity, passenger demand generation, and policy responses
Refined assessment of aviation, maritime shipping, and rail modes

Partial integration with TIMES systems optimization model (in cooperation with China’s Energy
Resource Institute (research division of the NDRC)

Refined generation of activity projections, demand generation of road and rail freight (underway)
Assessment of public costs and revenues (underway)

© OECD/IEA 2016
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The Mobility Model (M\avué
) . ’

o

An essential tool for transport-related research and policy activities on:

 Fuel efficiency: Global Fuel Economy Initiative (GFEI)
» \ehicle technology: Electric Vehicle Initiative (EVI)
» Cooperative efforts: Railway Handbook on Energy Consumption and CO2 emissions with International Union of Railways (UIC)

MoMo is shared with:

» other directorates in the IEA (e.g. Global Energy Economics — WEO; the Energy Efficiency Directorate — EEfD)
* the EIA and the International Transport Forum, who uses it for the formulation of its Transport Outlook
* “MoMo partners”, i.e. sponsors and collaborators — mainly from the private sector — providing Voluntary Contributions and/or in-kind help

B Currently 20 MoMo partners
B leaders across industry, government, independent research institutes, and academia

. P G’ﬂ%

—— o) /-\\ \ V)

RENAULT NISSAN I c C t HONDA UITP TOYOTA

bp
N7 * e
> g /(t\ International ExgonMobil
GoITF
<

|TDP Transport Forum
w (D
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& Developrnent Policy
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What is urban?

SRR at B R R T
_a.f_r.u_-v:xm f::;é"?%m - "‘9 T
= =y . o - . }.
R e ..‘ . A

m UN: “The traditional distinction...based on the assumption that urban areas... provide a
different way of life and usually a higher standard of living than...rural areas.”

“this distinction has ‘blurred’ in many industrialized countries, and population density has replaced socio-
economic status as the main feature distinguishing urban from non-urban regions.”

© OECD/IEA 2016



_ETP2016 Methods |

Text size scales with GDP per capita R
10000 - E

Region

7 | Africa 7 Europe

7 Asia 2 |North America
7 Australia ¢ South America NG

100 -

Matching minimum population density threshold
(people per square kilometre)

Urban # Population Density

25 50 75 100
Percent Urban in 2015 according to the United Nations

© OECD/IEA 2016



ETP,2016 GIS ana\?m( urb\anys./ﬁon-urban Bl
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xample using Germa’ny S Urban regions 2016
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EasSénger ene\v/demand,lﬁ 2015 ETP

Urban andnon- urbcin shares 2016

Air

M Rail

W Buses

B Minibuses

Non-urban ‘

M Large cars

M Cars

Energy demand (EJ)

3 wheelers

m 2 wheelers

Non-urban Non-urban ‘

World OECD Non-OECD

= Cars, followed by aviation, are the main energy consumers in
passenger transport in all global regions

= |n cities, cars account for 76% of the total (90% in the OECD)

= In the non-OECD, the energy used by two wheelers exceeds
that of urban LCVs and medium trucks



F,relght tra nspb\t ctivityin’2015 ETP

. Cities accounbforJ% of the total activity... 2016
Non-urbap E Urban (scale 100 times larger)

s R

| ACt|V|ty World

OECD

0 50 000 100 000 150 000 0 500 1000 1500
Freight activity (billion tkm) Freight activity (billion tkm)
m3Ws m Light commercial B Medium trucks M Heavy trucks M Rail m Shipping
40
= Energy )

demand 0

25

Energy demand (EJ)
N
o

15
10
5 . - —
0
Urban Non-urban Urban Non-urban Urban Non-urban
World OECD Non-OECD
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In 2DS, 2050 demand
for alternative energy
carriers attains nearly
15 EJ in cities and
exceeds 20 EJ for non-
urban transport

This is more than twice o

Urban energy demand (EJ)

onfu

the urban demand Of 2010 2020 2030 2040 2050 2010 2020 2030 2040 2050
. D ereeeeeese e eeestes e s e s ss e eennesnnins

4DS, and three times

Iarger for non_urban L OO e R

2DS_4DS dlfferences In TS U

2030 are smaller: the
uptake of alternative
fuel vehicles and low-
carbon fuels is stronger o
in the long term

Non-urban energy demand (EJ)

10 -

2010 2020 2030 2040 2050 2010 2020 2030 2040 2050
M Ethanol Advanced ethanol W Biodiesel
W Advanced biodiesel M Biogas M Aviation biofuels
W Shipping biofuels Electricity Hydrogen

© OECD/IEA 2016



Local/pollmes o -/

Examples of pweasufes already In use

Pricing Regulatory instruments Public transport and walking

and cycling support
Congestion charging, cordon Access restrictions (e.g. “yellow label” Shared bicycle systems and bicycle parking
pricing, tolls (e.g. London, Milan, restrictions in Chinese cities). (e.g. VElib' in Paris, Citi Bike in New York).

5lngapure Stockholm]

Parking pricing (mdespread in Low-emission zones (e.g. time-of-day restricted Investments in cycling and walking paths,
North American, European and  access for freight trucks, as in many European  and sidewalks.
Japanese cities, most prevalent  cities).

in the central business districts  pagistration caps (e.g. in Singapore, Shanghai  Transit infrastructure projects/ extensions

of densely populated cities). and other Chinese cities). (e.g. the Paris Métro; Bogota’s Transmilenio).
Parking restrictions/reductions in parking supply Transit fare subsidies (e.g. local, regional
(e.g. progressive elimination of off-street and federal subsidies pay for roughly half
parking in Copenhagen, Paris and other of fares on systems in many European and
European cities). Chinese cities).

= Front runners exist amongst cities

m Effects observed in these cities were instrumental to
assess the impact of these policies and generalize it in
our projections

© OECD/IEA 2016



May-] June pub\art/onsmﬁ/ ETP

s !
, Global EV Outlook-2016 ' (1/2) 2016

Lo O T OO < OSSO RPN 25% = 2010
é DO -oveeeofleeeeeefleereeeeeeeeeeenesmmns s eeesessss e R4 R4 R 20% ) 2011
g g
-go ;g D50 crerreeeererreeee | beeessenmeeessenneesssesseesesessesessse e esesee et Rk R R bbb 15% jg 2012
§ § (010 T T OO 10% -
I "% w2013
© 50 e e B e e 5% s
; | 2014
z 0 0%

m 2015

Japan @,
Sweden
Others

Germany L
France k
o
L

Norway

® 2015 market
share

United States @

Netherlands
United Kingdom [®

= 1.3 million EVs (BEVs + PHEVs) on the roads in 2015

= 550,000 EVs sold in 2015 (+ 70%)

= China became the first EV market in 2015

= 7 countries >1% market share (Norway, Netherlands, Sweden,
Denmark, France, China, UK)

» GEVO 2016 also contains: EVSE assessment, policy review, EV | giobat v outlook =7
purchase subsidies review, aspirational goals to 2020 and 2030 |

© OECD/IEA 2016
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nology and fuel penetratlon
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TITADS and 2DS ETP
2016

Energy carriers

2D5
Passenger Freight
Air Shipping
Rail Rail
Buses
Heavy trucks
Minibuses
Large cars I Medium trucks
Cars 1 Light...
3 wheelers
3Ws
2 wheelers
0 5 10 15 20
0 20 40 60 E Use (E)
Energy Use (E)) nergy Use (El)
u Conventional Gasoline » Conventional Diesel mJet fuel ¥ Residual fuel
aD5 mCNGAPG o Flectricity u 1st gen Biofuels 2nd gen Bicfuels
mGIL EcCL mH2
Passenger Freight
Air ‘ Shipping
Rail
Rail
Buses
Minibuses Heavy trucks
Large cars Medium trucks
Cars
Light...
3 wheelers
2 wheelers 3Ws
0 10 20 30 40 50 0 10 20
Energy Use (E) Energy Use (E))
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Global EV Outlook2016

Electric vehicles

The year 2015 saw the global threshold of 1 million electric cars' on the road exceeded, closing at

126 milllon In 2014, only about half of today's electric car stock existed. In 2005, electric cars were still
measured in hundreds 2015 also saw more than 200 million electric two wheelers on the road.

and 170 000 buses, primarily in China

EV sales and market share ina selection of countries and regions. 2015

250 5%
g
E o ww . @ oo
i o &
o
?g 1= W, e oamz
a8 E am ooms
wZ m g
EE ; - s
&
H s % X M IS
Ed 1 115
a T O ke share
i 1 Linined lapan  demmany  FAnee  Swedm  (ehers
Smtes Mingchm

Keypaint The twro main electric car market= are China and the United States Seven countries hawve mached ower 1% EV market
share m 2015 (Marway, the Metharlands, Sweden, Denmark, France, China and the United Kingdom).

Evolufion of the global electric car siock. 2010-15

1400 Ohers
5 1w = Canad
i CGemmany
% 1om B Uited Kingdom
g- - frace
= EBm [
i - - Nz
5
g &= h@n
B am W thra
3 B Urited States
e — — =y
o — Ve
o xom oz s 4 s
Ky mint: Theup'ha]oecfe]ecmccashasbeenmrgﬁmelﬂlﬂ.mthaﬁwupmes] hthy ahead of FHEV fr

ptake.
of the dlecmic cars on road worldwide are ocared m the United States China, Japan, the Netherlands and Norway

__Policy support

Purchase (noentlves are among the most relevant
and the most effective nstruments promating electric car sales.

Estimates of purchase incentives and market shares for electric cars (BEVs and PHEVs). 2015

5000

ac

H
?; 15000
= A u
By 1000
£E

i som
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Naherlnds

Key mist: Policies deployed i different countries result in different purchase moenttwes and BE‘-’cva']"HE‘-’adxp‘hc:n pathen‘ﬁ
with Marway = pumhass incentives level standing out far bath BEVE and FHEVE

il FHEVS

4 Pt Clab 2 13, P () 2016

ETP

(2/2)

Charging infrastructure

2016

There are an estimated total of 1 45 milllon electric car charglr%epo ints worldwide in 201 5. Publicly
access|ble charging facilities have been following the growth trend of the electric car stodk in the past year.

Geographical distrbufion of the 2015 stock of EVSE outlets by charger type

e ‘Frilicly avatlable, slow
hgan

Urizod Smes
Urzed K imgdomn
Gemnany
Bosway

Fane

Puiilidy ava lable, fst

Swdan

Camady
Odem
Onglom
Keypaint Coumiy profiles differ with respect 10 thedewlopment of EVEE infRstmacture. China and Japan accomit for mare than

5% of fast-charging outlets The geographical diemrburion of publicly acressible shw chargers (= cleserto the disribution
of lectric cars and private charging mutlets.

Battery technology improvements

Simee 2008, battery costs were cut by a factar four and battery energy density had a fivefold increase.
Technalogical developments hold the promise to continue to deliver improvements {n the forthcoming years.

Evolution of battery energy density and cost
120 ]
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Ky paint The trends of battery energy density and cost over the past decade give encouraging sigme on the posshility of mesting
targets defmed by carmakers and the United Stares Deparrment of Energy (1S DOE) for 2020 and 2022

Deployment scenarios for the stock of electric cars to 2030
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Energy and A/Quah

Energy producing and consuming sectors are responsible for more |i§ e
than 99% of anthropogenic emissions of sulfur dioxide and @ EenfrregyAsency
nitrogen oxides to the atmosphere, and almost 85% of the ' g

emissions of particulate matter.

Together

Power generation and industry are the leading sources of sulfur \
dioxide (mainly from coal use).

Oil-fuelled vehicles & power generation are leading sources of
nitrogen oxides, and the residential sector (bioenergy, kerosene &
coal) & industry are the leading emitters of particulate matter.

As the largest source of air pollution, the energy sector must be
lead actions to improve air quality around the world.

There is a range of proven policies and technologies with which to
do so. In the United States, European Union and Japan, regulations
have helped achieve a major drop in emissions in some sectors,
but no jurisdiction can claim that the task is complete.

Policies having an impact on air quality include regulations that
specify emissions limits for power plants or specific industrial
facilities, as well as fuel quality or vehicle emissions standards.

Market-based instruments include levies on polluting fuels,
subsidies to encourage fuel-switching & emissions trading
schemes. World Energy Outlook
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| Update of frei ,ght traﬁsport drivers (1/5)

Project scope

= Long term projection of demand for

e Medium Freight Trucks (MFTs) — 3.5 tonne to 15.5 tonne Gross
Vehicle Weight

o Heavy Freight Trucks (HFT) — greater than 15.5 tonne Gross
Vehicle Weight

= Projecting:
e Tonne Kilometres
e Vehicle Kilometres
e Stock
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Update of frei /ght traﬁsport drivers (3/5)

Explanatory Variable Source

| Gross Domestic Product — Purchasing Power Parity | IEA
Industry Value Added IEA
Services Value Added IEA
Agriculture Value Added IEA
Population OECD Stats
Population Density OECD Stats
Fuel Price IEA

| Normalised Fuel Price | -

(Country Area ) OECD Stats
Vkm - Medium, Large, and Total Eurostat, NATS

Worldbank, OECD Stats, Eurostat Development

Tkm - Medium, Large, and Total Banks, National Statistics Offices

No. of Vehicles - Medium, Large, and Total National Statistics Offices
Rail Tkm uIC
Road Infrastructure IEA
Rail Infrastructure IEA

Road — Rail tkm Ratio -

Road — Rail Infrastructure Ratio -
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Data availability
= Tkm @i . |-
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