Creating a world
fit for the future

Using economic analysis to design
clean air action plans for cities
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The 14th China City Air Quality Management Workshop
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Ben Grebot, Technical Director www.ricardo.com
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Introduction to Ricardo Energy & Environment [ = <
Bk SHRFEN A

Part of Ricardo Group (B+ %% [4) — a global,
multi-industry consultancy for engineering,
technology, project innovation and strategy
ERSEANEENS  BESEAR—MEL T
. HA - B OB RMES S EN 2B - B ]
R AT ustainable

Transport

Strategic consultancy and project leadership for
Governments, international bodies, multinational
corporations and a wide range of public and
private sector organisations around the world IKFEIR
R REMEAT - BFEE - BEEAS R Water Waste &
RN R RIES IARNENSEERRIEE Recycling
WSS
Over 3,000 staff working in 40 offices worldwide Chemical
LIRILA0NNHAZE - 4130008 R T Risk
HEX S
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Air quality ZKERZEHPA

Start from the “London Smog” in early 1950s

Over 150 engineers, scientists, economists and IT
consultants delivering air quality services including:
Operation of air pollution measurement networks

forecasting services at all scales

o
Delivery of atmospheric modelling studies and pollution
interpretation and analysis

WSRET 250 RICHAEEE
RE SRS
o

= 3=hillk
=75 m

"AEXE. BR= - BEnSMk
Emission inventory design, development, compilation,

Advice to over 250 cities on their air pollution
problems and action planning

150/ & TR0 « RFEXR - KFFRMTRABMORHZES
2SR

Support for development, implementation and review of
air quality and emissions legislation

IR HIAS 2 IKB M EE
Rt B, REMEMRERNASERA RS RM
BB RIRT ~ flE ~ OLgR - BRI - BRI 15
XM EERERKSERFR
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Ricardo air quality work in China

BREESHEPELF

Ricardo has been active in air quality work in China for more than 10 years.
BRZBAFEESHESTERRLIFEBETRENE

Liaoning Integrated Environment Programme - 5 major industrial cities — air quality management
(and CBA tools) one component of the EU-CHINA funded programme.
U THEEHENK - BN EETWHHHITESREEE KA =D > TEE

Jinan City — two studies looking at source apportionment & policy analysis

FEES SRR RESRESEEENRNE - 518 253
Vehig:le/_emission modelling_and anal¥§i§ fot typif:al C/_Eine;e E:ities L I%:eign &
FABTHRERBEBHINNESMEINRERAZESREX AR LR, RIS

Current ongoing ADB TA is developing air quality action plans for three cities in the Greater Commonwealth
Beijing-Tianjin-Hebei region — 2017-2019 [Baoding, Changzhi, Xingtai] Office

LENEAEATHITHRAEZ R REXEEHMESLRETHH (2017-2019) IME (RE.

=i =1

Ongoing cost-benefit analysis for Tangshan AQ Roadmap for CRAES, under a TA contract of ADB.
EAEDEFEARGERATHELMESREREZERIN AR DT

Working with key national partners and experts including CAA, CRAES, Shandong Society for
Environmental Sciences, Tsinghua University, Chinese Academy of Environmental Planning and
B valuable discussions and engagement with city Environmental Protection Bureaux and Development
and Reform Commissions

ARZUE ESRBUIFEZTESHO - BBl - UAKRRIZZS - BEAFMIUNRSENEEZS
EARTXNAEESE ; SHAWRBMANEZRIITRRIM
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Overview of Clean Air Action Plans
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What are CAAPs and why are they important?
BEESTMH N AREEEN

o Clear plan for improving air quality setting out targeted and
time-limited actions to be taken to achieve objectives and
associated delivery mechanisms and partners
BB EFRSRETH NS IRES X 4R - AR EREISTHAEE -
AEFRRENB T - ZHEFEISS 5K

*»

Department
for Environment
Food & Rural Affairs

» Objectives could include specific standards, target reduction in
emissions / concentrations, reducing population exposure

AL S X5 E VIR A « BEBIREGRENEZEBr - AEAORE

F
o Often form part of an overarching air quality strategy D
BEEERESHRERTHEENMN—E5
- Bbog
e Can be used to support stakeholder engagement — often an i Th dill f« ,tk‘w
iterative process to develop / finalise R t e

BB FHAESHETF - BER—THESHRENBHIE
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What should an action plan / air quality strategy include?

ARt/ SRR RS IRR

What actions are already being taken (policies and measures) or will in the future
4 BUR B i B 42 KTt sl BN SE e

Policies & measures that have been considered, assessed & which are to be implemented /\
ZERINBERAFEN - DI EBERTEMSWNEASR - ABLEZ o] DISKHR ( S FETHARER )
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Air quality policy making cycle - @S REBETIEEH

Tools TE

ssssesses

]
Emissions Impacts
HER =AU

Quantification

=1
AEE

Activities Policies

= i B

Objective: Building a strong evidence base for decisions

Bir: ARREILBRNRNERES

© Ricardo plc 2017 Unclassified - Public Domain

The design of policy to improve air quality requires
characterising the current situation (baseline) and
quantifying the effect of abatement measures.
HNEZSRENBRITFEMALRIER (%) HEL
BHHETERI R «

This process is complex and requires the combination of
multiple disciplines (physics, chemistry, economics, etc.).
XMIERESR, FEZFR (E, KE, 8FFF B

+
LA

The process should be supported by efficient tools that
provide an answer to each of its stages.
ZEEFEANTAEMNIHE, XETATATIMERRME
MHER.

Most of these tools consist of models: emission models,
dispersion and chemical models, health impact models,
behavioural response models, etc.
XETHERZHIRBAER: HBARE, MLz RE, #
RENIRE, 1TARNMREF,

July 2017
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Importance of data — EABIEMEE 4

IR
RICARDO

Activities Emissions Air Quality Impacts
ETNIKF HER FERE N
- N N N O N (O N
* Energy mix * Emission inventories * Dispersion models  Epidemiological studies| | * Behavioural responses
* BEIRZEH) -HEBUE « PHEUIRE cTRATRFEMR “ITARMN
* Energy consumption * Emission models » Meteorological data * Dose-response funct. * Knock-on effects
* BEIRIHAE * HERUAREY c SR FEHR <8R NINRE « B ER
* Vehicle fleet and flows || ¢ Emission factors * Receptors data * Demography data * Current legislation
« ZEPAFAZER  HERL A+ « TR * NOSe it #iE «ITIE
* Manufacturing data * Gridded emissions * Monitoring data  Population grids * Future legislation
- HIEHIE * A& HERL - IITHUE « AOMI1E « REHILE
* Shipping activity  Technology uptakes * Validation criteria » Crop damage functions| | * Response optimisation
- SEHIED - BRIRFH )| BERE - {EHRIR T B - R AL
* Population growth « Atmospheric deposition| | * Abatement costs * Policy acceptance
« AOBK « RS < B R AR « BURIES
* Available technologies - 1 Damage costs ~ 7
_ ATREA ) _BRERA )

Unclassified - Public Domain

July 2017



n

Using economic tools to develop CAAPs
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Understanding economic impacts

/Net benefits of EU’s 2030 clean air policy package a%
at least €40 billion per year
FR 820308 EESHRBEZE/NH4001ZBTTH S &=

European ‘
' Commission

/

Outdoor air pollution could cause 6-9 million premature
deaths a year by 2060 and cost 1% of global GDP —
around USD 2.6 trillion annually — as a result of sick
days, medical bills and reduced agricultural output,
unless action is taken

MBAREEMENATH - B ESTRE20600FREREF
600-900 AT RIET - HAMFEEZIKETHIL% - ATF

2.6 B10ETT - @.?ﬁklﬂfﬁﬁﬂ’]f EANHE - Ki”m
B,

Global cost associated with health damage from
ambient air pollution estimated to be $5.7 trillion,
4.8% of global GDP in 2016.

2016%, ZIBTFURZESSRISKNBEREZNS.7H
1CETT - A2 IKGDPHI4.8%,

Unclassified - Public Domain
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N &) OECD Y

@ THE WORLD BANK
\_

Implementing package of top 25 Clean Air Measures
projected to cost US$300-600 billion per year, about
5% of projected annual GDP increase of US$12
trillion

25IE R E S Akt Lk 5 E it B 15283000-6000123%
JT, NAWMHAFGDPIBK (1251257t ) ABI5%

o '\
600 (A

U N .ﬁ eeoooo . e
i %%%%’.‘.‘. - "ﬂ CLIMATE &
enviranment Cxe ceccece CLEAM AR
e — ' ‘.‘.. v COALITION
Asia PACIFIC CLEANAIR PARTNERSHIP e n
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How should CAAPs be developed? | =
N Sl E RS ZESITEN X

Should to be underpinned by robust data to ensure measures are targeted - maximise investments and
achieve objectives in most efficient way

HE RO SERBIEEMEMRILEERSEBH MR - XIEBREMNE - FUSEMBIANIEKBE R

Toolkits available to support the development of the evidence base — including for economic analysis
XFIEEEMAEREN LRE - aiL5F 00

Build on actions taken elsewhere tailored to local circumstances

SERHME R TERNITE N

Consider policies and measures around key themes

ERENERRTOTNIERIEN
N
\ Protect

tRIE
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Selecting policies and measures (PaMs) | = <
i R B SR e Tt

Air quality is a global issue — broad range of PaMs available and often well documented

EERERETINMES - HIOZHBRERE - FEHAFRENEICR

Based on source apportionment (sectors and pollutants) develop long list of PaMs — initial screening with stakeholders to
help develop short list

ETREH (58807 - BRY ) AREREBHRKBEER -

ERBEHXETE - REERBREHEAS

Approaches for assessing most attractive options e.g.: aé_
T RBRS| AT GE - W <~
Least cost / cost-effectiveness analysis > Critena

BRIERA/ AR R A
Cost-benefit analysis (CBA) ”MF / 7- E B
RIS 2 ¢
Multi-criteria analysis (MCA)

SREDM

Consider packages of PaMs — to enhance outcomes and/or enablers

ZKHBERIENE — HBIRER

Consider how they would be financed, monitored and evaluated after implementation
ERXEPREME S ETHTES - BB KN 0 o 40 e e 100

(e B v el
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Air quality action plans for three cities in the Greater Beijing-Tianjin-Hebel region

i RAERRESHMmESRETXIFIEST R

DRIVERS PRESSURES STATE
Industry, Transport Emissions Air quality
e e
: Source
Baseline Apportionment
I RS L
L . R
C:urrent & project(g °/I\/Iain contributing\
activity & sources &
emissions. magnitude of their
B 81 & FUN B9 E B contribution.
FBERR FESRIRKTIE
* Projected evolution » Seasonality and
of air quality. temporality.
ZSHEETEIN FTHDHT - MBI
- Reference for Eai
assessment. * Spatial variation of
WA PR contribution.
ZE 8] 70 o Rl
* Defines priorities for
action.
MEITNFEN AL TT A

(S AN /
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Policy
Scenarios

BUER =R

(L N

* Long list of policies
for main sectors.
FEHIBRBER

» Selection of
measures for policy
packages.
NER B FEE

» Additional to those
of the baseline.

X EE B =RI0ER

» Consider co-

benefits

/|

Emissions

(& /

IMPACT

Emissions &
air quality

HFBRESERE

-/Effect of measures\
on emissions & air
quality.
HHEXNBFAZES
ak==g:0A

 Effect of measures
on sources contrib.
TR XS )5 2R Bk

A

 Effect of measures
on environmental
standards. ¥ i Xd
HRAMER D

Air quality

¥
N2 §

(S /

N |}

IMPACT
Health, Costs

Assessment
of Impacts

A A
ﬁ?educing health \

impacts from
exposure to air
pollution
BVRBETESS
FERNEREEI
» Assessment of
costs WAH A A
» Assessment of
economic & other
benefits
PPl 2255 R E AR
£

» Cost-benefit

analysis.

\BARBESH

July 2017
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Optimal policies

Policy

Recommendations
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Air Quality
Action Plan
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PaM assessment Case study: “Coal substitution” in Henan Province

BUERFRTERS -

AEE SRR I E W=

Context — Targeted loan from ADB to local
authorities, replace coal with clean energy —
nature gases, mainly In domestic sector.
FIAZESREERE - 257 REREE T (SADBIAR
RS ST E X TR e KB ERN IR K
A

1600
m Total without loan

m Total with loan

cc 200 km J R
_ ] - ] 5
. T
RS o
0 &

S v
a 2

. - b
B > -

Shaanxn
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Env. Benefits — Average 0.4, 0.2 and 0.05 ug/m3
reduction in concentration of PM, ¢, SO, and NO, with
the measure. Maximum 1.7, 1.5 and 0.5 yg/m3
reduction in pilot counties in 2030.

HiFM &R — 20305, £4PM, ., SO,FMNO,F ¥R
&R 5 7 F#1€0.4, 0.2 and 0.05 pg/m3, SEhti fEE A
A[[%{K1.7, 1.5 and 0.5 pg/m3,

Social Benefits — 2533 avoided deaths and 29515

avoided years of life loss. Total economic benefits

were calculated to lie between 1.2-5.1 billion US

dollar in 2030.

*iAa‘dzE %ﬁfﬂﬁﬁazsss{ﬁuLE?EE&29515EE’~J
ik - fHHEF12 - 51{10E=E TR U=
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UK Clean Air Zone (CAZ) development [ = <
KEFSESXFIE

o Our Clean Air Zone work looks at the various impacts Transport modelling 32 E & &
of policies that seek to reduce air pollutant from
transport in cities — 8 cities to date l
EEIEI%%%E%EE’J%UEIVEI%%% BT SFKAE Air quality modelling 225 R S &8

VBB R F T E RN - BRTESEA8 M

o Example policies include charging schemes, traffic

bans Eh @ —LIRREN - RBETHISENT
o Impacts include: E 1L o] gEEIFE

Health Impact Cost Benefit Distributional
«  GHG emissions ;R ZE SR « Welfare / health $t =& R {#5E Assessment Analysis Analysis
« Changes in air quality 2S5 FRE£X= » Implementation costs 3K A% 2R REEE NI AL Including
o Impacts to the local community including A<t £Z0m 21 & # Impacts on
businesses and
« Costs of buying new vehicles elderly, disabled and poorest will households
M E A be impacted SN BRI S
« Changes in health outcomes AN E, BFE, BERARS %0 AEYE
BEERHZE BUR RS20 Wﬁﬁrﬁ =k
« Changes in pollution at key sites B 220
including schools and hospitals g

BEELRERMNU (WUFER -~ Eft)
H5RTL
* Analysis of how the young,

© Ricardo plc 2017 Unclassified - Public Domain July 2017



Cost benefit analysis methodology

ARSI ITAIE

Economic assessment

AR
t

Transport Total change Air Quality
Modelling in emissions Modellin
I E— g
KRR B RE T 7o s E R EE ) —
Behavioural
r?_S[j);)}ﬂﬁS&S : Number of vehicles
T : that upgrade to be

Number of unique « -
complaint

ANPR mmmm) vehicles entering mm) SR NEEFH R ML ﬂ

FREE the city v 9
RS AR R
R4 ‘\\‘ l

Changes in fuel consumption

opex and CO, emissions as a *

result of more compliant vehicles
on the road
B L {08 T IS AR HFE
SISE A - CO2HEE1E

Unclassified - Public Domain
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Implementation
costs

KT B 2K

Application of
damage costs

REAA

Impacts of
welfare
= EFFE

Cost of
upgrade

FHRRA

Opex, Fuel and
CO2 savings
SIDE AN R

TILX R CO2H 8k

I
I —

—|—

F

“
I
I
I

July 2017
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Calculating changes in costs It&RRAT(E

Cost of transport policies 38 @ B A

New Fuel

vehicles

4 JHFE

/

-

© Ricardo plc 2017

Vehicle fleet after

new policies

BURTE =R TRIZERA

&5

Unclassified - Public Domain

consumption

Maintenance

costs

Greenhouse gas

emissions

3B 4E FY R mESIAHNR

\

Current fleet

=TSN

Annual

x costs

F A

/

Number of years
before the baseline
would catch up
EHEFE DK EFREABY
RETFEZENEN

July 2017



Savings to health from changes in air pollution | =
&EE%‘_%—J\AW%E1U$

Air pollution impacts on human health, ecosystems, crops, or soils can be modelled through different methodologies.
Health impacts are the most pressing ones.

- BERIERGAXER, £TR%, FIRTENFRALIASARNG ZHITER. BREEERKZIE/.

« Health impacts can be estimated from exposure to PM, ., NO, and O,. Heavily determined by epidemiologic results,
demography, and exposure considerations.

« BERFMEEPM, 5, NO,FIOHIREERIHE, ZEIFITHREMRER, AOSHFENIEMEEFERZRIW.

« Costs associated with health impacts can be estimated based on values from literature.

- SERFWAEXARARR UETXBP R ERGR.

Lung Cancer i

Diabetes ® ¥EFR4" Annual benefits of over £10 million
_ Stoke N (RMB 90 million) in health savings
M2 Asthma | in a small city of 900,000 people
Coronary heart disease FIDIAE T:E—AQOEADWT'FJ *EV10005 &
Chronic Bronchitis e {2143 S & % IR (2R

Hospital admissions {Z5
=& Mortality

£- £1.0 £2.0 £3.0 £4.0 £5.0 £6.0 £7.0
[=EP;]
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How we value economic benefits and costs — overall CBA |R

NAREFTUE R AIMEE — BRI

£160,000,000
: £116,600,301
£140,000,000 In Bradford city we calculated a Net
£120,000,000 Present Value £140 million (RMB
£100.000.000 1,300 million) across 10 years
£50000.000 EHRPEEERITE 71024880
0 000 000 BIE - WNLAMCES
£40,000,000 o 08 818
£21,026,114 £3,519 980 :
£3,065,033
£- £34732,053 £2,024,294 £19,173,542 -
£12,210,312
-£20,000,000 O
-£40,000,000 _£37 065,985 8
_£60,000,000 -
- 7 €T > =
(4D) o = ()] @) =
Q) © 4 > T ., E .. > ..
KT ks d BEz #£85 S ® © L g = Koz g5 o -
=5, ®3S Mzy BEps Nsg Be g amfy Bel wcc EE X
582 255 US2 RS8 (gr Ko g €55 RER EEE E T
&Kz 7 — 1 4 / = = SN
E° &8s i85 9%y m@sg JE  ES wmE§ =50 S5~ mg |
RS mS 2 Moo oo M SN “2 B o HE =3 =
> > g > O = S
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Distributional Analysis — costs and benefits 2941 — FEARRE | = <

Distribution analysis looks at 6 key

Impact groups: < © Obensifesthly covbutor
DWMAH RN ETERNK A & i
 Low income areas N :

B A X 15

« Children (including schools)
ILER (BFEFR)

« The elderly Z A

 People with disabilities J%& A

* Businesses &% X

« Impacts based on gender and

. ' = CAZ D 2021
ethnicity 7! &0 5200 103 Difirence g/

[ -0.46 - 0.00

. . ' [10.00-0.50

Will any particular impact group be g

affected more? Can we maximise -2

impacts for certain groups? E.g. — e

children. —

Il 4.00 -4.29

EEALRETPATRRRES ? HIT0LL Doy
ILEBRFHZ &KL

3 4 mi
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Air quality action planning

Maximising co-benefits when selecting policies and measures [ = <

DXL ES PN |

Prioritise PaMs that simultaneously address air pollutants and

greenhouse gases leading to a more efficient use of resources: g - Eco- Human
oo E B BRI EN S BRI A BTSSR REESFZE, FHEE < -
51 SEMMERIFIRFHE
Sources typically the same.
HFBR 7 R E ARG
Several air pollutants are climate forcers (ozone and black carbon) § - AL L. R
—ERTRYEHBESBETERER (RE. BR) A - e e
Some GHGs are ozone precursors (methane) \ > N\ - /
—ERESERRANEY (F5) R |\~
BUT can be conflicts e.g. diesel, biomass burning { % VoA
{BETHETF7E — e R AN L5 R £ MR A s - -
Potential for significant other benefits e.g. noise, odour, congestion / travel § '
time E N;_ NH, NMVOC CH,

HihBENEENRE  WIRE - BEX - B KETHENREES

Economic analysis can help to capture these impacts and ensure most
efficient and effective options are selected

ZFENDTEEB MBI ITXLERN - HIARFEXNBRLEESHRAME - W
=,

.|.
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Air quality action planning

Selecting policies and measures
Case study: UK City Low Emission Strategy

=0 ZERTHIERBUR

Context — recognition that added value can be gained
from tackling air quality and climate change in an
integrated approach

BER - ERESREXRAEZ(CNEIER T AR BIREN
merE

Concept — an integrated package of measures to
reduce transport emissions covering both air quality and
carbon emissions

AR - —RER BT ZE S SR MIKBFA GRS BUR
e e

Development approach

BRAE

Stakeholder engagement to support measure
identification

FiEXENS S, XFRERHE

Emissions assessment covering both air pollutants
and carbon emissions

ZE S5 R Kbk FE R Y HE RO A

Cost Benefit Analysis

PR 2 53 AT

© Ricardo plc 2017 Unclassified - Public Domain
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Air quality action planning

Case study: UK City Low Emission Strategy — Economic Case

=0 REWMH{EREBER - 257506

£2,000
£1,800
£1,600
£1,400
£1,200
£1,000

£800

£600

Monetised benefits (£000's)

£400

£200
£0

2019 Car 2019 Car 2019 2019 2019 2019 2019 Bus 2019 Bus 2019 Bus

1

2

HGV1 HGVZ HGV3 HGV4 1 2 -

B Reduction in air pollutants B Reduction in GHG emissions ™ Fuel savings

© Ricardo plc 2017

Balancing Costs and Benefits :>

0% 35 &+ 8L bk

Unclassified - Public Domain

Total costs / benefits / NPV (£000)

£3,000

£2,000

£1,000

£0

-£1,000

-£2,000

-£3,000

-£4,000

-£5,000

smiEME

2019 Car 2019 Car 2019

1

2

HGV 1

M Total costs

<: Monetised Benefits

|

RICARDO

2019 2019 2019 2019 Bus 2019 Bus 2019 Bus

HGV2 HGV3 HGV4

MW Total benefits = NPV

July 2017
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Ricardo / CAA ADB seven cities air quality
technical assistance contract and BAQ2020

BAQ2020% 1

HTTEER M ZES BT E X IE

15




TA-9608 REG: Strengthening Knowledge and Actions for Air Quality Improvement [ = <
Bigo608LIH : BIBINMIURZESRENEITH

2 year programme led by Ricardo and Clean Air Asia (and supported by city partners)

BREE5IOMNB2ZE[HOELR2FIME (AR MK )

Aims to address gaps in capacity to deliver improvements in air quality in cities in Asia by enhancing the knowledge and
capacity of participating cities to develop policy actions and technological solutions for air quality management.

EEETMETWRENRBREBRIDNEHUNEESHE LIFNEROB - 25 mMHlEESREEERAMBERSELF

Partnership with the cities for the preparation of realistic and effective City-Level Clean Air Action Plans (CAAPS)
along with supporting investment plans.

S AR T EEFEEASEMAMNBETIREBSSESITNIHL - AMER:

N

IThERSESE

5|

Additional objectives include: Zi9h B #x

Mainstreaming of CAAP into other planning and policy areas.
The People’s Republic of China Poverty W B CAAPTE & fth 3181 X 155 A B9 S e

Reduction and Regional Cooperation Fund . . . . : : :
(PRC Fund) Maximising co-bgneflts of actions takerlto improve air quality e.g. climate
EXETHENSESRELUMNMINEINE - INSIEZE
[ CHANGE RESHIENCH Sharing of air quality management knowledge and experience from PRC
S\ D] -
v, SEREDY FAAN and other countries (e.g. technology transfer)
NEFEREMEROZESRESENRIRALT ( NZARER )

© Ricardo plc 2017 Unclassified - Public Domain July 2017



Scope of TA contract [ = <
Tt B 18} 55

To develop and support the implementation of CAAPs for seven cities in five ADB DMCs:
AESTADBRZEXWN7AM ™, HaldlE s EE=S Tt - H BNk

Faridpur in Bangladesh & 101018 BEM/R

Erdenet in Mongolia St Zl/R & 4

Peshawar and Sialkot in Pakistan B E #1880 F #1551 /R A4

La Trinidad in the Philippines JER E45HIEE

Ho Chi Minh and Vinh Yen in Viet Nam (to be confirmed) #F#EBREKET (FFE)

ldentifying innovative
City level air quality tech and policy Preparing city level
studies measures (including Clean Air Action Plans

Wi REZSREN economic analysis) (CAAPs) BT RE
o'

= HA5E QIR R R B SR FE ooy
(ABEFEH)

© Ricardo plc 2017 Unclassified - Public Domain July 2017



Linkages to Chengdu — BAQ 2020
EERLER — BAQ 2020 &iY

Better Air Quality
conference is the biggest
AQ event in Asia every 2

years
BirESRESNENER
KHESHREZW - BRE
— R

We will be hosting all of
our cities at BAQ2020 as
part of the policy and
technology transfer
elements.

B ESW ENTERT
IREALK MM EEIR=ZF 1)

By YERTI B AREBMIL 11t Better Air Quality Conference

Vavas - 5 ’
EHEI—EZ0 Century City International P

" Convention Centre N B 530;311

Cmngdu, China CLEAN AIR \‘ EOOLOGICAL mmw

© Ricardo plc 2018 Unclassified - Public Domain August 2018



Questions? R
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Ben Grebot
Technical Director — Environmental
Policy & Economics

Tel: +44 (0)1235 753342
E: ben.grebot@ricardo.com
W: http://ee.ricardo.com
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