1IN ONIAY TOMN
TPRIND NPOTN IPNNID

12520 NN

Y1) 9N219N OIYSNN 9P O
DY NHNONY D9

A9ANNN Y M) NN

NIOX NPAIN ‘919
NIN-1D O T
NINR-15 19 T
NP TN OPY
NIV NNY)

DD Y

NI TIT ‘9179 HOUNRI IPIN

+

— ) — -

“C0 PM NO..0-VOCs.

o —‘ +dﬁ:;)o_

+

MO0
AL TN

nMYYn
nIvTM

nynvn
nyrvo

mMNcI2

NYovN
1M

Vagh)
NYNOVY



171-4-1 "90n 7Nn

[imne———
PINI ININIY 10N ““
TNIND NPPTN IPNNID

DIN'T DNN9N7 DMVI NI'TA TN2NN D'YXNNX 1170
nannn 9y NI?'von 'R

Lessons Learned from Select Countries and
Cities Policy Measures to Reduce Air Pollution
from the Transportation Sector

:DPIN
[17'X NO'OIX OND
[IX 27 "9 "7 ,IN 27 DN "T
N7 T1'N9 'Y
NX1'9Y Nnya

017 [TV

287NN TIT 99 'wX In

N2'20N NIANY7 YN - N'UXIN N1V TNR? wamn

30.04.2019



010X NIX? TAM ,NN] 7XINY TOINN 2N WRIN NIYA X77 0T D109 770 73 790W7 'R
21NN 7Y wAIon |I'Y N 0MIT 0'MIoNSI NN70 NINRNA DX DY Y

YT NX NI2NA NIDFWN 'RI DY/12NNN NYT 72V [0 0T DI0192 NIXAIMN NRZONRNI NIYT
.JAN1 ININY TOIN




D"2'Myan PIn

S D' NN
7 NIX720 Nn'wN
8 e ————————————— (n'721x) o720 ¥
BB e ——————— (nmay) o720 xpn
N NnNoSn NI
7 yIX' 7 1N
730 D"IX'? NN'YN
77 mTEn 1
7 7NWn avnn 1.1
72 < N7 170 NINLVN 1.2
72 TN Yy 2
B s ——————— Q'"Y7'y 0'MATNI ALV NINEN 21
P 0'P'7T1 257 NIFAIIIDV NIYYNNA VI9'Y 22
K PP EEERR P 7' 2.21
38 e e ——————————— 251 751 NIVY79 NNNS9NYT NIYWA 2.2.2
K Y1) 2017 N9 pn 223
B2 e ettt e et et ettt eeette————————s aaaaaaaaaataeaaaaaaaeaeaaaaaaes 251 NI 224
BT e e eeeeaa——a————a———————————————— D"oI7n D'PYTA WIN'Y 225
L 20 PR 0'"'NIANINNI 07570 D'Y¥NNX 23
B3 e ANANN [12ON - MIANNA ATan 7Y DNdYYn nrLan 24
B e e ——————————————— nNINo NIy 71N 2.4.1
B 201 22 qQIN'YI NIy'ol QIN'Y 24.2



BT e NIIANN 'WYAK |'2 DIMIY'R N7TANE NN AN Ty
D e e nyinn X7 nMinn 1Ty
B0 i e NNN9M NV NITR NNTAN
B2 ceriieirei i e . MI2ANNN VX DIN'T ANNO9AY7 NI TN 'YXNNX
3 2 IR DIA'T NY'INY NI TN 'WYNX
B e D'MNTNI DY 21 7D NVMAT7 NINDIN
B e DN 2D1 7D 7Y NNl NI 10K
B e NN N2 NIY21 721011 10N
70 U N1IANNY? 07T 7w 'M2o0 o
T e e 201 "» v 'mano on
T e 201 "D win'win 7y 0'Tay mani o
4 TR NNINO NI7'W7 201 ¥ 71Inn
< 2 MIANNAN 191X NVONYT7 NI TN 'YXNX
B3 o MI2'¥N 2NN NN 710/ a 7inn
B e NU'7O K77 DMITRI MNNSIN NV'YO NITX DIYY
S 3 AT YTIA NNAX
8O Taynn T 7Y NYIol NYNT 21N YNnn
S 201 7' DTN N7 TN
L2 7 201 '"1ONn NIV™O 9'WYT NI 'YXYNX
S Y1on "1 D7 2'Nn "“7nm [PN2 Ny dNK 2pyn
OB e e e (Idling) o'viin nnnTN
00 101 7 7w ApItnNN NNpan YN anTY
1 D'PIYN 07T NID'RT 2NN [N
104 D"'oI7N D'P7T7 NI'MMYN2A N>'MN
107 e Euro 6 N1'Nn2 D MIY NIND7W IN/I D'P'7T '9*7NN 'YaIN D'OIIVIN TI010
109 . o 0'777T '9*7NN2 NIY1IN NN TI010
1 I 1772 NWR DIV NIXNNI D'RXNN DID'O
o I 1 XY ANIANNN YR DIAT — D'RYNAN DID'O
I T XY MIANNN VX DIN'T NY'INY D'YXnX DIy
172 nix'mn

243
244
245

31
3.1.1
3.1.2
3.1.3
3.1.4
3.1.5
3.1.6
3.1.7

3.2
3.2.1
3.2.2
3.2.3
3.2.4
3.2.5

3.3
3.3.1
3.3.2
3.3.3
3.3.4
3.3.5
3.3.6
3.3.7

4.1

4.2

4.3



71 37NNnA Nitaan

1 PO wna ypnnY nix'mma

1 2
1 o PP PR w1 31% Euro Npn —
135 e ————— n71yn ANM2 0''71 21 7D TIT'WY? "MNAXIin NNt —
137 0'"o17n D'77T YW D''AD AITAAN DANIX NOMXIE N"TA NV —
L 1 NINN11 NN '10'N NIF*TN —

4.4

4.5

0'No01

N N90)

A N50)

A N90)

T N90)



D"I'RN NN'YA

30 i NYIANNN N"TA NV'™91 VIR DIN'T NNN9NYT NIAVIVOX - 1 IR
33 . 2015 miwa 777 'winn [j7an NIXIANN NV'Y79 T 2V 0NN NNIMNN TINK - 2 IR
42 e, N'TANI QUIY ,0"70WN 100 70 27U NN2AVXN NNDN NNIRY - 3 IR
48 e, N9l 7pwn NT'N'? DY D277 112y N'VANIX NID'OX NRIYN - 4 I'R
50 s 'YIL Tan '00Ian D'P7T NP9n7 NISITN 11y NdWNN MINN - 5K
O N9N'N2 DYLNN "X 7Y N"TAN NIV'™?D NNN9N TV - 6 TI'R
O e [[70'0119 |02 UTIAQ NINNNY7 0'ANIA NI - 7 IR
B4 s NLMA NIDIN N2VON W NWIN-NI7Y NN - 8 1IN
B i e N9N'NA D'WTN 200 22 NWR7 ninn - 9 1IN
B8 NN N2 NMIA'Y NMIANNA 071y Niamn onvn - 10

72 .. D1ANNN ITAN2 NANIX NDMIX Y |nNS onli 172 onn yximn 'VPOX 'IOM V'Y - 11N

T2 e (2015) niniv NN MIANNY 27771 'T12 2V 209K 1OMN W'Y - 12 1R
74 .o, N"T9 NIV'79 NNY7 0N 'O 1D 73 1Y D'ID'T 122 oNn 'MI7wn - 13 I
T e e N72aN "0 7Y Mom-Nn 7w NI nivoswn - 14 11N
8O 0070 |'UOINA NTIAYY? NIY'01 NIA7ONN - 15 1IN
94 27771 ['T22 '2072 NI'NMR NIV 72N NIXINNN NIV'?9 2PN NXRIYWN - 16 11K
S D'T2DI 077 201 7D 11y NL'O PN YIMR? TR Y - 17 R
95 NNIY NI1'TA2 0T 221 70 1Ay nL'79 Apn N7Nn7 Py - 18 X
97 . D'0IIVINA YIINN NANTN TWNNA AXRXIND 2770 Ni2va 'Mmv |no'n - 19 I
08 e 2"NNa 0'inn nnnTa nan non - 20 WK
102 i 2"NINa NP'7N7 ORNN2 D2IYD D'917NN 071N "AI0 NIA79NN - 21 N
105 (i, NINNXY7 IMDINY D*70WN 201 *7227 NIMMYN NN NIYpwn - 22 1IN
L0 [C D712 NI'YKRY DY2 N0 NIMYN YD Nd'ANYT NI 'WYNX - 23 1I'R
108 N's X77 0'0QIVIX V1Y 72727 ANANN" N1 NIVYO VW'Y - 24 1K
L [IT2I72 0T "T'¥2 NITTAIN |22NN NIXIAND NN - 25 1N
118 s DINK D'MIA7 AXIYNL MIANNNA N"TALYIR MNTA N0 - 26 1I'R



NIX720N Nn'wN

27 (M7 10) 2016 MY7 xRN NIV'79N 'R¥N7 MIANNN NnNN - 1 0720
3 DNYOWNI D'MP'Y NN 'TALYIR 'Mam - 2 0720
72 R '9IN'RN TIN'RAIA"NINA 0'ANTM? 201 7D NV PN 2 ARNIYN - 3 N7a0
AT s N"T9 NIV'79 Y¥INN7 'ON'RN TIN'RN NI72an - 4 N0
44 oo, N'AIX NDMX 7V NYNI0IRE NNYIZNR NN 7w nivswin - 5 0720
45 AN 071 200 72 NNTNNY D71V NRIY NIFTA NIMYTNR CTYY - 6 n7a0
G SRR D71y 201 75 VM7 NIDIN - 7 N0
TO e e NNIY NI'TNA NN2N 2017 MoMn Niva airo - 8 n7a0
8B DIN'T 'MNSIN DNITX N7NNYT NIRNAIT - 9 0720
88 [IT2172 N10'79 '09IXNI 'MN9IM DNITR DTN NINNSNN - 10 n7a0
114 i, 2070 72 NIMIALEZ? DXNNA N'ON' Y101 NIV NIAYONN - 11 N7V
116 . NIIANNN VIR DIN'T YN D'wynx DImpRe? niXan kv vt - 12 a0
120 oo, NIIANN 191K NVONYT D'YYNK DIT'RY? NIX'MNI X w2 Diw - 13 n7a0
123 ............ 2070 721 07T NIDIR AIDWY DYYYNR DIT'R? NiX'mMnl v niwe - 14 2710
LG 2 ['T122 D'WAINN DMVIS 201 'Y NV PN - 15 N7
18T 2772 D'WAINN D"VO9 101 DY NV PN - 16 n7a0
132 e ['TI2] D'WAIMN 0777 0'INoN 101 Y727 Nu™O 2PN - 17 NV
183 e 2772 D' 077 0'INoNn 131 Y% N9 pn - 18 n7av
134 ............. (2'¥* 2¥N2 2VNIMIT VOV) 77T D'WIINN D'TAD 231 757 NV™9 PN - 19 n7a0
134 ............. (0 nwn wad 'RIN2 VOV) 77T D'WIAINN D'TAD 231 737 NV™9 IpEn - 20 n7a0
135 NNIY NII*TA2 N'M1I9 NI 'WiN oy 101 7D N72an7 N - 21 a7
136 oo D712 NNIY DY N'A1I9 NNWA Wi 72 300 Y90 Naan - 22 07
137 e D"oI7N 0'P7T 7w D"NN IThAN N"TA NI0'Y79 - 23 n7a0
138 D"oI7N D'P7T 7W 0NN ITNN NFANIX DN - 24 0710
139 I9IN'NN TIN'RN ,NI0™9 NN9M 1517 NIAVNI o™ NI'TN - 25 N7



(n'722x) 0700 N

Management of air pollution from transportation refers to the dynamic process a regulatory
authority undertakes to reduce, prevent/eliminate air pollution emissions and their harmful effects
on human health and the environment. The process of managing air quality, including from the
transportation sector sources, consists of a cycle of inter-related activities, including periodic

assessments and reviews of needed improvements.

Air pollution is caused by many sources including from industry, commercial, residential and a
myriad of transportation modes. Air pollution emitted from transportation contributes to smog and
to poor air quality, which has negative impacts on the health and welfare of the exposed
population®. The impacts stem from emissions of a variety of what is known as local air pollutants
(particulate matter, oxides of nitrogen and sulfur, carbon monoxide, metals and volatile organic
compounds) and those known as global pollutants that contribute to climate change (carbon dioxide,
methane and other greenhouse gases). Among the pollutants emitted are compounds that are
known or suspected to cause cancer or other serious health and environmental effects. Examples of
mobile source air toxics include: benzene, formaldehyde and diesel particulate matter. Moreover,
adverse effects from multi-pollutants may be more than the sum of the effects from individual

pollutants?.
A viable air quality management framework should address the following:3

e Direct Emissions: carbon monoxide (CO), nitrogen oxides (NO2 and NOx); particulate matter
(PM1o and PM;5); hydrocarbons and volatile organic compounds (VOCs) — which may also
include air toxics; and carbon dioxide (CO;) which is the primary greenhouse gas in the
atmosphere.

e Secondary Emissions: formation of Ozone (Os) in the atmosphere as a result of

photochemical reactions between hydrocarbons and nitrogen oxides; formation of submicron

1 HEI (Health Effects Institute) (2017). “State of Global Air 2017. Special Repo”, Boston, MA: Health Effects Institute.
http://www.ccacoalition.org/sites/default/files/resources/2017 state-of-global-airreport.pdf

2 Chow, J.C., and Watson, J.G. (2011). ”Air Quality Management of Multiple Pollutants and Multiple Effects”[online]. Air
Quality and Climate Change, Vol. 45, No. 3, Aug 2011: 26-32.
http://search.informit.com.au/documentSummary;dn=336189995835589;res=IELENG

3 |EA (International Energy Agency) (2016). “Energy and Air Pollution: World Energy Outlook”, Special Report, OECD/IEA,
Paris
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particles that are aerosols of sulfates, nitrates, and black carbon compounds that are also

formed by atmospheric reactions.

The air pollution caused by the transportation sector is comprised of the atmospheric emissions
from all vehicles (passenger cars, light duty and heavy-duty trucks, buses, and more). The impact of
these emissions from the transportation sector is especially pronounced in dense urban
environments. Transportation emissions which are the subject of the current study constitute 40% of
nitrogen oxides, 11% of fine particulates (< 2.5 um) and 9% of non-methane volatile organic

compounds (NMVOC)*.

An integrated and structured air quality management approach is needed to establish and attain air
quality objectives at the national and local levels. It goes beyond the clean fuels and vehicles strategy
and requires appropriate information about best practices and policy measures that would lead to

the attainment of pollution reduction goals.

Mobile sources of air pollution are divided into two main categories: on-road vehicles and non-road
vehicles and engines. The mobile sources that contribute to local emissions in the on-road category
include motorcycles, passenger cars and trucks, and commercial trucks, buses and taxis while
aircraft, heavy equipment, locomotives, marine vessels and small engines and tools comprise the
non-road sources. The current study aimed to address policy measures to minimize air pollution

from on-road vehicles.

In the past decade there has been stepped up global activity to advance regulatory programs to
reduce air pollution from transportation with heightened emphasis on moving towards
decarbonization of the transportation fleet. Clearly, the magnitude of the air quality problem and the
contribution of the transportation sector to overall emissions will determine the extent of motor
vehicle emissions control requirements. The biggest component of a vehicle emission control
strategy in any air quality management plan must be improved vehicle technology, which can be
enabled, or assisted, by changes to fuel quality. Additionally, a strategy should incorporate improved
intermodal transportation to enhance mobility and address the expected increase in passenger-km

travelled.

4 http://ec.europa.eu/environment/eir/pdf/study costs not implementing env law.pdf



http://ec.europa.eu/environment/eir/pdf/study_costs_not_implementing_env_law.pdf

Cleaner vehicles will emit lower quantities of air pollutants per km travelled, yet, their benefits may
sometimes be limited due to the rate of turnover of the entire vehicle fleet. One has also to consider
the rebound effects which refer to the increased km traveled caused by increased fuel efficiency,
cheaper fuels, or roadway expansion that increases traffic speeds. In a typical situation, about a third

of the fuel or the time saved are used for additional vehicle travel®.

In addition to clean fuel and added vehicle options the global programs advocate different mobility

management strategies®:

e Strategies that improve transport options (like walking, cycling, public transit, car-sharing,
etc.) tend to provide direct user benefits.

e Pricing reforms (like distance-based insurance and parking cash out) provide direct user
savings (they are optional so users only reduce vehicle travel if they directly benefit), while
others (such as higher road tolls, parking fees and higher fuel prices) increase user costs but
are economic transfers so their overall impacts depend on how revenues are used.

e Smart growth policies, which result in more compact and multi-modal development tend to
provide both direct user benefits (improving accessibility and reducing transport costs) and

some user costs (increased local congestion and some development costs).

When formulating policy measures, one must consider all possible impacts to try and avoid
unintended consequences. The principles that govern the considerations of best policies are those
that can help identify win—win emission reduction strategies that provide multiple benefits and

opportunities for cooperation among interest groups.

The report is organized around an Introduction (Chapter 1), Technical Background (Chapter 2),
Examples of Policy Measures (Chapter 3) and Conclusions & Recommendations (Chapter 4) where
we also discuss the status of those policy measures that are already starting to be implemented in
Israel. The most notable observation is that the range of strategies described in the literature is vast
and there are many variants to similar approaches. Additionally, there are differences and sometime

conflicts between strategies that aim to reduce air pollution vs. those that target decarbonization.

5 Litman, T. (2013). “Comprehensive evaluation of energy conservation and emission reduction policies”, Transportation
Research Part A: Policy and Practice, 47, 153-166. https://doi.org/10.1016/j.tra.2012.10.022

6 European Commission (2016). Commission staff working document Accompanying the document: A European Strategy
for Low-Emission Mobility. EU Commission, Brussels.
https://ec.europa.eu/transparency/regdoc/rep/10102/2016/EN/SWD-2016-244-F1-EN-MAIN-PART-1.PDF
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For this study we have elected to adopt the classification of policies according to the Avoid, Shift and

Improve framework. From the policies reviewed we selected close to 20 measures from countries

and cities around the world for inclusion in this survey. The selected policies were subdivided as

those formulated to avoid air pollution, shift passenger and goods transport to lower emission

modes, and introduce technological improvements to increase energy efficiency and minimize

vehicles’ emissions. For each of the strategy measures we described how it was implemented, in one

or more jurisdictions and their implementation strategy along with the policy’s strength and

weakness. Table 1 provides a listing of these policy measures along with the countries/cities cited in

the full report.

Table 1 - Listing of Policy Measures Compiled in Chapter 3 of this Report

Category Policy Measure Title

AVOID
Scrapping old and polluting
vehicles
Ban on importation of polluting
vehicles
Planning and managing a
Sustainable Transportation
System
Economic tools
Freight logistics management
SHIFT

Parking management
Establishing Low Emission
Zones

Travel demand management by
employers

Congestion charge

Higher Occupancy Vehicles

Example Countries/Cities cited in the full

report

Germany, France, USA, Canada

16 countries among them China, India,
France, Norway, UK

ARCADIS index for sustainable urban
mobility in cities such as Hong Kong,
Shanghai, Frankfurt, Berlin and Amsterdam

EU, OECD and more
EU, G-20

Mexico City, Amsterdam, Paris

Berlin, Brussels, Vienna, Lisbon, Mont Blanc
tunnel

Washington State, USA; UK

London

Multiple states in the US in compliance with
Clean Air Act

11



Category Policy Measure Title

IMPROVE

Setting and tracking vehicle
emissions standards

Vehicle Idling

Upgrading vehicle Inspection &
Maintenance Systems

‘Clean Fuel’ standards
Infrastructure for Alternative
Fuels

Subsidies for buses fueled by
alternative fuels

Subsidies for taxis fueled by
alternative fuels

Study Goals

Example Countries/Cities cited in the full

report

Us, EU, China, Canada, Japan, South Korea,
Turkey, Mexico, Brazil, India, Australia,
Russia

US (California, New York), Belgium, France

UsS, EU

UsS, EU

India, Japan, Canada, Germany, UK, EU, US,

Abidjan, Accra, Addis Ababa, Bangkok,
Bogota, Buenos Aires, Casablanca, Dar es
Salaam, Dhaka, Istanbul, Jakarta,
Johannesburg, Lagos, Lima, Manila, Mexico
City, Nairobi, Santiago, Sao Paulo, Sydney

New York City, London, Nottingham

1. Survey of countries’ fiscal and regulatory policy measures to address cleaner fuels and
vehicles as well as mobility management practices to reduce air pollution from
transportation,

2. Review of lessons learned from implementation successes for different transportation
modes,

3. Description of technological barriers and market failures to implementation,

4. Compilation of findings including preliminary recommendations of policy measures that may

be applicable to Israel.
State of Affairs in Israel

In Israel, it was found that in Gush Dan (Tel-Aviv and environ) and the Haifa region the transport

sector emissions account for 25% and close to 50%, respectively, of particulate matter emissions. For

12



the same two regions, nitrogen oxides from transport constitute 96% and 50%, respectively. In 2014
the transportation sector also contributed about one third of carbon dioxide emissions associated

with the Energy sector.
Israel has a few notable characteristics that would impact the choice of policy measures:

1. Israel is not a car manufacturing nation hence technological improvements in the vehicle
fleet depends on manufacturers’ availability of advanced technology vehicles and would rely
on the enforcement of strict regulations that limit the import of high emission vehicles,

2. Like many nations, attainment of air quality improvement goals relies on the cooperation
among various governmental ministries (environmental protection, energy, transport, health,
economy and finance),

3. Transportation planning is dependent on the coordinated effort between the national
planning commission and regional and local planning bodies, including local authorities,

4. Introduction of innovative technologies demands a joint effort by research and development

authorities and governmental initiatives to advance innovation.

Israel is a small and very congested country. Even though its motorization rate is medium among
OECD countries it is the most congested one. This congestion does not contribute only to local air
pollution (primarily in urban areas) which impacts the population health; it is also detrimental to the

Israeli economy by leading to lost productivity, traffic accidents and noise.
Recommendations

Transport is the backbone of the economy, an enabler of growth and jobs, essential for the
functioning of the market and the free movement of goods and people. Market integration,
economic growth and transport activity are strongly related. The global transition towards a low-
carbon economy has started, supported by the Paris Climate Agreement, however, currently
transport still relies on oil for 94% of its energy needs. Making transportation more sustainable will
require different transitions in terms of technology, urban planning and societal behavior. Avoiding
the use of transportation where possible; shifting toward more environmentally friendly modes of
transport and improving the efficiency of all modes of transport can not only be cost-effective but

can also offer environmental co-benefits and reduce the environmental impact of transport.

In general, mobility management strategies could achieve improved outcomes when compared to

cleaner vehicle strategies, particularly if we account for rebound effects. Of the various types of

13



mobility management strategies, improving transport options tend to provide the greatest range of
benefits because they directly benefit users. Pricing reforms are primarily economic transfers; their
ultimate impacts depend on the quality of accessibility options available and how revenues are used.

Smart growth policies tend to provide a mix of benefits and costs.

The principle recommendations stemming from this study call for an integrated effort to take
immediate actions such as banning the import of high emission cars (for example, private cars fueled
by diesel); changing vehicle taxation to make car ownership more expensive to encourage a shift to
other transportation modes; amending the planning process to ensure proper transportation
planning for all municipalities; and incentivizing innovation in the areas of navigation, vehicle control

and accident avoidance.
Key tenets for accomplishing reduction of Air Pollution from transportation

1. Formulation of a broad strategy to reduce emissions from transport based on reducing the
vehicle miles travelled along with emissions per mile, while increasing the proportion of trips
on public transportation. Use increased taxation on polluting vehicles and low emission zones
restriction in city centers to incentivize switching to electric vehicles.

2. Allocation of resources and setting priorities to promote various measures to reduce air
pollution from transport

3. Change of transport taxation system (vehicles and fuels). Update taxation of fuels and
private vehicles in order to reduce dependence on private cars.

4. Promotion of planning and regulatory measures to reduce travel by private cars while
focusing on reducing congestion in urban streets and intercity roads.

5. Promote increasing the proportion of travel by public transportation and other modes,
such as trains, buses, bike riding and walking.

6. Improving and streamlining the freight forwarding system, while paying special attention to
the issue of goods distribution in cities (The last mile).

7. Use of regulatory and economic measures to encourage the installation of technologies to
reduce emissions of vehicles in existing fleets with special emphasis on using clean fuels,

8. Expand the designation of reduced or low emissions zones,

9. Development and implementation of innovation in the field of smart transportation, and

smart cities,

14



10. Making optimal use of existing infrastructure while applying advanced traffic management
methods

11. Involving all the stakeholders into the process. Including, the national and the local
government administrations, non-governmental organizations, business companies and the

academia. All this, in order to raise awareness, work with partners to be part of the process

and promote implementation.

In order to implement these principles, it is necessary to track and monitor the effect of policy
measures on improving air quality due to conflicting trends (increase in kilometers traveled with
technological improvement of vehicles). Reliable tools should be developed to monitor

improvement in air quality.
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BEV — Battery Electric Vehicle PM — Particulate Matter

BTL — Biomass to Liquid PN — Particles Number

BTX — Benzene, Toluene, Xylene SDG — Sustainable Development Goals
CCZ - Congestion Charge Zone SLoCaT — Sustainable Low Carbon Transport
CNG — Compressed Natural Gas THC — Total Hydrocarbons

CO — Carbon Monoxide TTW —Tank to Wheel

CTL - Coal to Liquid ULEZ — Ultra-Low Emission Zone
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LPG — Liquefied Petroleum Gas

MJ — Mega Joule

MMT — Million Metric Tons
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NOx — Nitrogen Oxides

OECD — Organization for Economic
Cooperation and Development
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Total deaths Share of deaths by source
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Rest of world* 8,968
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u.s. 2,982
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South Korea 788 65%
Canada 220 58%
Global 107,626 10% 26% 65%
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https://www.who.int/globalchange/publications/reports/9789241598880/en/

34


https://www.who.int/globalchange/publications/reports/9789241598880/en/

45 44 43 42 41 40 39

DNYSYNI D'MP'Y NNNAN TR "Mt - 2 N7V

NIAIMIEN NIdYN nINM D'7pX "'y nyown 9a'n D''n |nT NV’ NNIN n"1a /N DA™
N1'90INLNA MIANNN DMP'Y
N'Y' NYOWN NM'Y' QYOWN ' NIMNNNNY DN 122172 DY NINN 2101 "D 079N n"T1o
(CO»)
N'Y YOV 'R NM'Y' DYOWN ' NIMNNNNY DN 221720 TWIENMY W NN N AT Nidayn RN o'7'onn oiTa
DY NINN (CFC’s)
N'Y' NYOWN N9V NYSYN  NINNNNNY? DN 122172 naw 12-> 201 "D 079N INDN
D'MNTA NNXINN 112y Min) 250 700 Ni9'7T) (CHa)
D"MIvY (0"1mw o'mnm (wvav a2 nwamn
N'Y' NYOWN M'Y' NYOWN DNN? 721% NITR/MIn D'm'/nyiny 2101 "D 079N li7AN NIXINN
IXN NINNNNNY? (NOx)
nNPNNY
N'Y' NYOWN |'N NM'Y' NYOWN 'R NIMNNNNYT? DN 22172 naw 100-> 201 Y72 079N |[i7Aan NXIMNN-NN
(N20)
N'Y' NYOWN M'Y' NYOWN DNN? 721% NITR/MIn D'Y/NIVIAY | DAY ‘K71 ,079n (PM1o) D'j'i2'1n
IXN NINNNNNY?
nNPNNY
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40 https://www.epa.gov/no2-pollution/basic-information-about-no2#Effects

41 https://www.epa.gov/pm-pollution/health-and-environmental-effects-particulate-matter-pm
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53 Selective Catalytic Reduction (SCR) in which a liquid-reductant agent is injected through a catalyst into the exhaust of a
diesel vehicle. A chemical reaction converts the nitrogen oxide into water and nitrogen, which are expelled
through the exhaust pipe.
54 Exhaust Gas Recirculation (EGR) in which a portion of the exhaust gas is mixed with intake air to lower the burning
temperature. The vehicle’s ECU controls the EGR in accordance with the engine load or speed.
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55 Diesel Particulate Filter (DPF) is a filter that captures and stores exhaust soot (some refer to them as soot traps) in
order to reduce emissions from diesel cars. But because they only have a finite capacity, this trapped soot
periodically has to be emptied or 'burned off' to regenerate the DPF

%6 DieselNet, Cars and Light-duty Trucks — Tier 3; h;ttps://www.dieselnet.com/standards/us/Id t3.php

57 DieselNet, California Standards (ARB) https://www.dieselnet.com/standards/us/Id.php#arb

58 EC (2009). “Setting emission performance standards for new passenger cars as part of the Community’s integrated

approach to reduce CO2 emissions from light-duty vehicles”, Regulation (EC) No 443/2009 of the European
Parliament and the Council, 23 April 2009
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50 Bloomberg, “EU Toughens CO; Limits for Cars in Bid to Spur Electric Vehicles”, March 27, 2019;
https://www.bloomberg.com/news/articles/2019-03-27/eu-toughens-co2-limits-for-cars-in-bid-to-spur-electric-
vehicles
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51 Bloomberg NEF, “Cumulative Global EV Sales Hit 4 Million”, August 30, 2018; https://about.bnef.com/blog/cumulative-
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The road to decarbonising freight transport is long, getting started early is key

CASE STUDY European Union
Potential reductions in freight transport emissions
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Opportunities from now to 2030
"'A36% reduction in freight transport emissions by 2030 is possible with the achievable targets found below
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114 WHO (2018). “Ambient (outdoor) air quality and health: Key Facts”, May 2, 2018; https://www.who.int/en/news-
room/fact-sheets/detail/ambient-(outdoor)-air-quality-and-health
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117 Center for Climate Protection (2018), “Survey of Global Activity to Phase Out Internal Combustion Engine Vehicles”,
Revised September 2018; https://climateprotection.org/wp-content/uploads/2018/10/Survey-on-Global-
Activities-to-Phase-Out-ICE-Vehicles-FINAL-Oct-3-2018.pdf
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The World's Top Cities For Sustainable Public Transport
Cities ranked by quality of sustainable mobility in 2017*
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183 skowronek, D. A., Ranft, S. E., & Cothron, A. S. (2002). An evaluation of Dallas area HOV lanes, year 2002 (Vol. 4961,
No. 2). Texas Transportation Institute, Texas A & M University System.
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187 Ministry of Ecology and Environment (2018) , “Limits and measurement methods for emissions from diesel-fueled
heavy-duty vehicles (China VI)”, June 28, 2018;
http://kjs.mep.gov.cn/hjbhbz/bzwb/dghjbh/dqydywrwpfbz/201807/t20180703 445995.shtml

188 |CCT (2016). “China's latest step forward on vehicle emissions regulation ”, July 11, 2016;
https://www.theicct.org/blogs/staff/latest-step-forward-on-china-vehicle-emissions-regulation
189 1CCT (2018), “China’s Stage VI Emissions Standards for Heavy-Duty Vehicles (final rule)”, Policy Update, July 2018
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190 y.S. DOE (2015). Energy Efficiency and Renewable Energy, “Idling Reduction for Personal Vehicles”, DOE/CHO-AC-
06CH11357-1502, May 2015
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06CH11357-1503, August 2015
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192 http://hollistonreporter.com/article/9845/idling-law-goes-unnoticed.html
193 EPA (2006), Compilation of State, County, and Local Anti-ldling Regulations, Office of Transportation and Air Quality,
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211 Mayor Bloomberg Announces Taxi Fleet To Be Fully Hybrid By 2012; https://www1.nyc.gov/office-of-the-
mavyor/news/156-07/mayor-bloomberg-taxi-fleet-be-fully-hybrid-2012
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212 Transport for London, “Taxi and Private Hire Action Plan 2016”, http://content.tfl.gov.uk/taxi-and-private-hire-action-
plan-2016.pdf

213 Mayor of London, “£24m funding boost to accelerate the greening of London’s black cabs”, 15 February 2019;
https://www.london.gov.uk/press-releases/mayoral/24m-funding-boost-for-black-cabs

214 https://www.bbc.com/news/uk-40723581
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215 | owC'? Low Carbon Vehicle Partnership, “Low Emission Taxi Guide”; https://www.lowcvp.org.uk/projects/passenger-

car-working-group/LET.htm
216 Nottingham City Council, "Nottingham Ultra Low Emission Fleets (ULEF) Project: DEFRA Air Quality Grant 2017/18".
https://www.nottinghaminsight.org.uk/d/aAXPCJr
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Pollutant / Standard Units Euro 6 Euro 5 Euro 4
co g/km 1.00 1.00 1.00
THC g/km 0.10 0.10 0.10
NMHC g/km 0.068 0.068 N/A
NOXx g/km 0.06 0.06 0.08
PM (direct injection only)  g/km 0.005 0.005 N/A
PN (direct injection only)  [#/km] 6x10*! N/A N/A

2489772 D'WaInN 0"V 131 797 NV™MS PN - 16 YAV

Pollutant / Standard Units Euro 6 Euro 5 Euro 4
co g/km 0.5 0.5 0.5
HC + NOx g/km 0.17 0.23 0.3
NOXx g/km 0.08 0.18 0.25
PM g/km 0.005 0.005 0.025
PN [#/km] 6x101? 6x101? N/A

247 https://dieselnet.com/standards/eu/Id.php

ov 248
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2491122 D'waInn o' 0*INoN a0 737 nu'™O PN - 17 na0

Pollutant / Standard Units Euro6 Eurob5 Euro 4
N1, Class | < 1305 Kg co g/km 1.00 1.00 1.00
HC g/km 0.10 0.10 0.10
NMHC g/km 0.068 0.068 N/A
NOx g/km 0.06 0.06 0.08

PM (direct injection only)  g/km 0.005 0.005 N/A

PN (direct injection only)  [#/km]  6x1011 N/A N/A
N1, Class I, 1305-1760Kg CO g/km 1.81 1.81 1.81
HC g/km 0.13 0.13 0.13
NMHC g/km 0.090 0.090 N/A
NOXx g/km 0.075 0.075 0.10

PM (direct injection only)  g/km 0.005 0.005 N/A

PN (direct injection only)  [#/km]  6x10%! N/A N/A
N1, Class Ill > 1760 Kg co g/km 2.27 2.27 2.27
HC g/km 0.16 0.16 0.16
NMHC g/km 0.108 0.108 N/A
NOx g/km 0.082 0.082 0.11

PM (direct injection only)  g/km 0.005 0.005 N/A

PN (direct injection only)  [#/km]  6x10%! N/A N/A
N2 co g/km 2.27 2.27 -
HC g/km 0.16 0.16 -
NMHC g/km 0.108 0.108 -
NOXx g/km 0.082 0.082 -

PM (direct injection only)  g/km 0.005 0.005 -

PN (direct injection only)  [#/km] 6x1011 N/A -

249 https://dieselnet.com/standards/eu/Id.php
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Pollutant / Standard Units
N1, Class 1 < 1305 Kg co g/km
HC + NOx g/km
NOx g/km
PM g/km
PN [#/km]
N1, Class I, 1305 - 1760 Kg  CO g/km
HC + NOx g/km
NOx g/km
PM g/km
PN [#/km]
N1, Class Il > 1760 Kg co g/km
HC + NOx g/km
NOx g/km
PM g/km
PN [#/km]
N2 co g/km
HC + NOx g/km
NOx g/km
PM g/km
PN [#/km]

250 https://dieselnet.com/standards/eu/Id.php
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Euro 6

0.5
0.17
0.08

0.005
6x10%!
0.63
0.195
0.105
0.005
6x10%!
0.74
0.215
0.125
0.005
6x10%!
0.74
0.215
0.125
0.005

6x10%!

Euro 5

0.5
0.23
0.18

0.005
6x10%!
0.63
0.295
0.235
0.005
6x10%!
0.74
0.35
0.28
0.005
6x10%!
0.74
0.35
0.28
0.005

6x10%

Euro 4

0.5
0.23
0.18

0.025

N/A

0.63
0.295
0.235

0.04

N/A
0.74
0.35
0.39
0.06

N/A


https://dieselnet.com/standards/eu/ld.php
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Pollutant / Standard Units Euro VI Euro V Euro IV
co g/kWh 1.50 1.50 1.50
HC g/kWh 0.13 0.46 0.46
NOXx g/kWh 0.40 2.00 3.50
PM (direct injection only) g/kWh 0.01 0.02 0.02
PN 1/kWh 8x10% N/A N/A
Smoke 1/m N/A 0.50 0.50

252(pnwn wad 'KaNa VoUL) 7T TA OWAINA 0'TAd Ad7 *797 NV PN - 20 N7AL

Pollutant / Standard Units Euro VI Euro V Euro IV
co g/kWh 4 4 4
NMHC g/kWh 0.16° 0.55 0.55
CHs? g/kWh 0.5 1.1 1.1
NOXx g/kWh 0.46 2 3.5
PM g/kWh  0.01 0.03 0.03
PN 1/kWh 6x10! N/A N/A

2 For gas engines only (Euro IV-V: NG only; Euro VI: NG + LPG)

bTHC for diesel engines

251 https://www.transportpolicy.net/standard/eu-heavy-duty-emissions/
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Country

Austria

Britain

China

Costa Rica

Denmark

France

Germany

India

Ireland

Israel

Japan

Netherlands

Norway

Portugal
Scotland

South Korea

Spain

Status of Internal Combustion Engines (ICE) Vehicle
Phase-Out
Official target: No new ICE vehicles sold after 2020

Official target: No new ICE vehicles sold after 2040 (will
not include hybrids)

Official target: End production and sales of ICE vehicles
by 2040

Initiate complete phase-out of ICE vehicles by 2021

Official target: 5,000 EVs on the road by 2019, tax
incentive in place

Official target: No new ICE vehicles sold after 2040

No registration of ICE vehicles by 2030 (passed by
Legislature); cities can ban diesel cars; Federal court
ruling supports law

Official target: No new ICE vehicles sold after 2030 (will
likely hit 30% by 2030)

Official target: No new ICE vehicles sold after 2030,
incentive program in place for EV sales

Official target: No new ICE vehicle imports after 2030
Incentive program in place for EV sales

Official target: No new ICE vehicles sold after 2030,
phase-out begins 2025

Incentive program in place for EV sales; Official target:
only sell EVs by 2025

Official target and incentive in place for EV sales
Official target: No new ICE vehicles sold after 2032

Official target: EVs account for 30% of auto sales by
2020

Official government program: the Movea 2017 Plan, an
incentive package to promote sales of alternative
energy vehicles

Date of Action

April 2016
July 2017

September 2017

April 2018
Since 2008

July 2017

October 2016

April 2017

July 2017

February 2018
Since 1996
October 2017

Since 1990

Since 2010
September 2017
June 2016

June 2017

253 Center for Climate Protection (2018), “Survey of Global Activity to Phase Out Internal Combustion Engine Vehicles”,

Revised September 2018; https://climateprotection.org/wp-content/uploads/2018/10/Survey-on-Global-
Activities-to-Phase-Out-ICE-Vehicles-FINAL-Oct-3-2018.pdf
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Country Status of Internal Combustion Engines (ICE) Vehicle Date of Action
Phase-Out
Taiwan Official target: Phase out fossil fuel-powered December 2017

motorcycles by 2035 and fossil fuel-powered vehicles
by 2040. Additionally, the replacement of all
government vehicles and public buses with electric
versions by 2030.

2540Y1ya NIV DY N9 AR Wi 2y a1 YD nhaan - 22 0w

City

Antwerp, Brussels, Gent,
Mechelen

Athens, Auckland,
Barcelona, Cape Town,
Copenhagen, Heidelberg,
London, Los Angeles,
Madrid, Milan, Mexico
City, Paris, Quito, Rome,
Seattle, Vancouver

Delhi

Hamburg

Oslo

Status of ICE Vehicle Removal

LEZ Enforced or Planned in Belgium.

*For complete list of cities with LEZs outside of
Belgium visit:
http://urbanaccessregulations.eu/overview-of-
lezs

Signed the C40 Fossil-Fuel-Free Streets
Declaration: Electric buses by 2025, ICE vehicles
banned by 2030

Deregistration of diesel cars older than 10 years;
progressively restrictive emission standards

Ban on diesel cars not meeting Euro 6 standards
on two major roads

Removal of parking spots from city center by
2017; gradual closure of city streets to private
traffic by 2019

Date of Action

October 2017

November
2014
May 2018

June 2016

254 Center for Climate Protection (2018), “Survey of Global Activity to Phase Out Internal Combustion Engine Vehicles”,
Revised September 2018; https://climateprotection.org/wp-content/uploads/2018/10/Survey-on-Global-
Activities-to-Phase-Out-ICE-Vehicles-FINAL-Oct-3-2018.pdf
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Alternative fuel WTT TTW WTW

g CO,/km g CO,/km g CO,/km
Conventional gasoline 29 156 185
Conventional diesel 25 120 145
BEV EU28 Mix 78 0 78
PHEV EU28 Mix 38 75/ 68 111 /105
(Gasoline/Diesel)
FCEV Thermal 62 0 62
gasification path EU28
Mix
FCEV Electrolysis path, 125 0 125

EU28 electricity Mix

Bio-diesel / B7 -101to-22/14-19 125/181-184 44-103 / 137-140

E10/ E20 / E85 17-28 / 6-28 / 150/148 /143  168-178 / 154-176
82029 /611

CNG (EU Mix) 30 132 163

Biomethane -290to -33 132 -158 t0o 99

HVO -111 to -22 116 5-94

GTL 22-38 116 138-154

CTL 65-211 116 181-328

Wood 104 to -111 116 12

DME (natural gas / 38/218/-104 117 /117 /117 137-154 /334 /12

Coal / BTL)

LPG 17 142 160

255 JRC (2014). “WELL-TO-WHEELS Report”, Version 4.a, JEC Well-to-Wheels Analysis, March 2014;
http://publications.jrc.ec.europa.eu/repository/bitstream/JRC85329/wtw report v4a%20march%202014 final.p
df
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Alternative fuel

Conventional gasoline

Conventional diesel

BEV EU28 Mix

PHEV EU28 Mix

(Gasoline/Diesel)

FCEV Thermal gasification

path EU28 Mix

FCEV Electrolysis path

EU28 Mix
Bio-diesel / B7

E10/ E20 / E85

CNG (EU Mix)
Biomethane
HVO

GTL

CTL

BTL

DME (natural gas / Coal /

Wood)

LPG

WTT
MJ/100km

39
33
118

52/53

218

45-437 / 31-56

48-64 / 58-91 /
142-312

38
231-503
26-407
103-115
157-171
148-195

92/163/184

26

TTW
MJ/100km

211
163
52

116 /107
(TTW from fuel
+ TTW from
electricity)

54
(TTW from fuel)

54
(TTW from fuel)

163 /163

204 /201 /199

232
232
163
163
163
163

172 /172 /172

216

256 pn9l7n 0'P7T YW 0NN ITANA A'ANIR DY - 24 0720

WTW
MJ/100km

250
196
170

168 /159

107

272

207-600 / 193-219

252-268 / 261-284

/ 341-459
271
463-736
188-570
265-277
319-333
357

264 /334 /356

241

256 JRC (2014). “WELL-TO-WHEELS Report”, Version 4.a, JEC Well-to-Wheels Analysis, March 2014;
http://publications.jrc.ec.europa.eu/repository/bitstream/JRC85329/wtw report v4a%20march%202014 final.p

WTW from non-
fossil fuels
MJ/100km

10

198

154-509 / 12-34

24-40/52-85/
224-421

8

421-701
167-504

1

5

347

2/12 /346

df
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Taxes on acquistion and ownership and

seiol respective tax benefits ror low-emission vehicles

Subsidies Tor VAT Registration tax Ownership tax
Country low-emission | (beneflts for low-emission | (benefits for low-emission | (benefits for low-emission
vehicles vehicles In parentheses) vehicles In parentheses) vehicles In parentheses)

Austria X X X () X ()
Belgium x £ X () X
Bulgaria £ £ X ()
croatia X F X
Cyprus x X (/) X
Czech Republic x X

Denmark X LSl X
Estonia X

Finland X X () X
France X X X () X
Germany x X X (L)
Greece X X () X ()
Hungary x X (s) X ()
lceland X () X X
Ireland x X X () X ()
Italy X X ¥ ()
Latvila x X
Liechtenstein X X ()
Lithuania X

Luxembourg x X X ()
Mailta X P X
Metherlands X X () X{r)
Morway X () XY

Poland x X

Portugal X FERCS X
Romanla x x X ()
Slovakla F X ()

Slovenia x x X x )
Spain X X X ()
Sweden X x X X ()
Switzerland X X X ()
United Kingdom x x x () X (s)

257 |CCT (2018). Using vehicle taxation policy to lower transport emissions - an overview for passenger cars in Europe.
International Council on Clean Transportation. https://www.theicct.org/publications/using-vehicle-taxation-
policy-lower-transport-emissions
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