College
on

eveloping approaches to engage people |
pollution: What works and what doesn't:

Rosie Riley
PhD Researcher

ntre for Environmental Policy, Imperial College London
iness School, Imperial College London

Andrew Grieve, Co
Dr Gary Fuller, Environmental Rese



Imperial College
London

1. Motivations for the project: Why do we need to engage the public in air pollution and
encourage behaviour change?

2. Evidence and theory: What does the evidence tell us about how we should
communicate air pollution to engage people? What can we learn from behaviour
change theory?

3. Developing Airwaze: How has this evidence and theory informed the development of
our app?

4. Future plans: What's next for the development and evaluation of Airwaze?
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M What does the evidence tell us about how we should communicate air pollution
Imperlal CO"ege to engage people and change their behaviours?
London

Systematic Literature Review

Search Terms |dentification Web of Science
(Soci* OR public*OR citizen* OR resident* \
OR city OR cities OR smart cit*) )
Screening 4324 - 4119
(behav*) \
(awareness OR communicat™ OR engage™ OR Eligibility 205 » 155
participation OR perception®™ OR
intervention®) \
(“air pollut*” OR “air quality”) Risk of bias 5\0 ~ 7
Included 43

Evidence and Theory 5




Im 1 I C " What does the evidence tell us about how we should communicate air pollution
perla O ege to engage people and change their behaviours?

London

Systematic Literature Review : findings

e 43 studies

e 25 types of behaviours

1) avoidance, 2) contributing,

3) supportive, 4) protective

e 22 found evidence of change
* Alerts/ advisories during high
pollution episodes

 Reduce outdoor activity

"~ Motivations [ Evidence and Theory

Current communication

General & unspecific
Meaningless to people
Lack of harmonisation
Channels - inaccessible

Alarmist

Risk of adverse consequences



M What does the evidence tell us about how we should communicate air
Imperial College

pollution to engage people and change their behaviours?
London

Systematic Literature Review : Recommendations

1. Personalised

2. Targeted

3. Local - hotspots and pollution sources
4. Complexity (not too simple)

5. Range of actions

6. Supportive behaviours

7. Positive outcomes and co-benefits (health, environment, social, financial)
8. Context and relatability

9. Beyond data

10. Interdisciplinary collaboration

Evidence and Theory 7
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London

- Sources of behaviour

- Intervention functions

Policy categories

Ser Vice prov'\‘.-:.'\°<\

Michie et al 2013

Evidence and Theory

Motivations

What can we learn from behaviour change theory?

Page | Grouping and BCTs Page | Grouping and BCTs Page | Grouping and BCTs
1 1. Goals and planning 8 6. Comparison of behaviour 16 12. Antecedents
1.1. Goal setting (behavior) 6.1. Demonstration of the 12.1. Restructuring the physical
1.2. Problem solving behavior environment
1.3. Goal setting (outcome) 6.2, Social comparison 12.2. Restructuring the social
1.4. Action planning 6.3, Information about others’ environment
1.5. Review behavior goal(s) approval 12.3. Avoidance/reducing exposure to
1.6. Discrepancy between current cues for the behavior
behavior and goal -] 7. Associations 12.4. Distraction
1.7. Review outcome goal(s) 7.1. Prompts/cues 12.5. Adding objects to the
1.8. Behavioral contract 7.2. Cue signalling reward environment
1.9. Commitment 7.3. Reduce prompts/cues 12.6. Body changes
7.4. Remove access to the
3 2. Feedback and monitoring reward 17 13. Identity
2.1. Monitoring of behavior 7.5. Remove aversive stimulus 13.1. |dentification of self as role
by others without 7.6. Satiation model
feedback 7.7. Exposure 13.2. Framing/reframing
2.2 Feedback on behaviour 7.8. Associative learning 13.3. Incompatible beliefs
2.3 Self-monitoring of 13.4. Valued self-identify
behaviour 10 8. Repetition and substitution 13.5. ldentity associated with changed
2.4. Self-monitoring of 8.1. Behaviaral behavior
outcome(s) of behaviour practice/rehearsal
2.5. Monitoring of outcome(s) 8.2. Behavior substitution 18 | 14. Scheduled consequences
of behavior without 8.3. Habit formation 14.1. Behavior cost
feedback 8.4, Habit reversal 14.2. Punishment
2.6. Biofeedback 8.5. Overcarrection 14.3. Remove reward
2.7. Feedback on outcomeds) 8.6. Generalisation of target 14.4. Reward approximation
of behavior behavior 14.5. Rewarding completion
8.7. Graded tasks 14.6. Situation-specific reward
5 3. Social support 14.7. Reward incompatible behavior
3.1. Soaclal support (unspecified) i1 9. Comparison of outcomes 14.8. Reward alternative behavior
3.2 Social support (practical) a.1. Credible source 14.9. Reduce reward frequency
3.3. Social support (emational) 6.2, Pros and cons 14.10. Remove punishment
9.3, Comparative imagining of
1] 4. Shaplrg l(nnMedge future outcomes 19 15. Self-belief
4.1. Instruction on how to 15.1. Verbal persuasion about
perform the behavior i2 10. Reward and threat capability
4.2, Information about 10.1. Material incentive (behavior) 15.2. Mental rehearsal of successful
Antecedents 10.2. Material reward (behavior) performance
4.3. Re-attribution 10.3. Non-specific reward 15.3. Focus on past success
4.4. Behavioral experiments 10.4. Social roward 15.4. Self-talk
10.5. Social incentive
7 5. Natural consequences 10.6. Non-specific incentive 19 16. Covert learning
5.1. Information about health 10.7. Self-incentive 16.1. Imaginary punishment
consequences 10.8. Incentive (outcome) 16.2. Imaginary reward
5.2. Salience of consequences 10.9. Self-reward 16.3. Vicarious consequences
5.3. Information about social and 10.10. Reward (outcome)
environmental consequences 10.11. Future punishment
5.4. Monitoring of emotional
CONSeqUEences i5 11. Regulation

5.5. Anticipated regret
5.6. Information about emotional
consequences

11.1. Pharmacological support
11.2. Reduce negative emaotions
11.3. Conserving mental resources
11.4. Paradoxical instructions




Imperial College Developing Airwaze: How has this evidence and theory informed the development of our app?
Page | Grouping and BCTs Page | Grouping and BCTs Page

1. Goalsand planning g “Lomparison of behaviati~__ 16

1.1. Goal setting (behavior, d B.1. Demonstration of the
1.2 Fro behavior
1.3. Goal setting (outcome) B.2. Social comparison

14.1.

. Complexity (not too simple) e

] = i -
Ra n e Of a Ct I O n S 7. Feedbaclﬁ on outcome(s) 8.6. Generalisation of target 14.4. Rew! iMation
. of behavior behavior 14.5. Rewarding completion

14.2.

1.4. Action planning B.3. Information about athers’ environment
1.5. Review behavior goal(s) roval 12.3. Avoidance/reducing exposure to
1.6. Discrepancy between current e cues for the behavior
behavior and goal %V 7. Associations ﬁ 12.4. Distraction
1.7. Review outcome goal(s) W 12.5. Adding objects to the
. 1.8. Behavioral contract 7.2. Cue signalling reward enviranment
1 Pe rso n a I I Se d 1.9. Commitment 7.3. Reduce prompts/cues 12.6. Body changes
L] 7.4. Remove aceess to the
«l 2. Feedback and itori \ reward 17 .
\W 7.5. Remove aversive stimulus
2 Ta rgeted by athers without 7.6. Satiation
° Eosndbnocl 7.7. Exposure
it 7.8, Associative learning 13.3. Incompatible beliefs
° < 2.3, Self-monitoring of 13.4. Valued self-identify
3 . Loca - Ots pots a n po utlo n SO u rces i 10 8. Repetition and substitution 13.5. Identity associated with changed
2.4, Self-monitoring of ) 8.1, Behavioral behavior

8.7. Graded tasks 14.6. Situation=specific reward
< . Social suppert e —— _— 14.7. Reward incompatible behavior
M| 3-1- SoCial support {unspecifiegi” 9.C ison of \ 14.8. Reward alternative behavior
A ractical) 8.1, Credible source — 14.5. Reduce reward frequency
3.3. Social support (emotional) 9.2, Pros and cons 14.10. Remove punishment

N

. Supportive behaviours P s T i L P PP

4.1. Instruction on how to
perform the behavior 12

. Positive outcomes and co-benefits (health,

4.3. Re-attribution
4.4. Behavioral experiments

environment, social etc) e

~

15.3. Focus on past success
15.4. Self-talk

7 5. Natural consequences 10.6. Non-specific incentive 19 16. Covert learning
ol < 5.1. Information about hea 10.7. Self-incentive 16.1. Imi ry p ment

[4 10.8. Incentive (outcome) 16.2. Imagin ard

8 . CO n text a n d re | ata b I | Ity 2. Salience of consequen 10.9. Self-reward 16.3. Vicarj UENCEes

q 5.3. Infarmation about social and ' 10.10. Reward [outcame)

environmental conse 10.11. Future punishment

9. Beyond data

° y consequUences 15 11. Regulation
5.5. Anticipated regret 11.1. Pharmacological support

N N N N 5.6. Information about emotional 11.2. Reduce negative emotions
. n te r I S C I p I n a ry CO a O rat I O n cansequences 11.3. Conserving mental resources

11.4. Paradoxical instructions

Motivations Evidence and Theory Developing Airwaze 9




Developing Airwaze: How has this evidence and theory informed the development of

Imperial College our 3pp?
London = -

Activity

Walking ~ Cycling  Running PM2s5 Previous 7 days exposure

50ng 50ng
. . . 40ng 40ng
1. To engage users in air pollution
20ng s X 20ng
10ng 10ng
. Ong 0 0 0 0 0 0 0 0 0 0 Ong
2. To encourage active travel 5 5 B & B § 5
08:52 M NO2 W PM25
H back from school
3. To reduce exposure during
' CommuteHome
08:54
active travel S CommuteHomePt1
e CommuteHomeP1t2
09:23
%\ g;?-ggé ° @ Commuteln
09:27
home>tube
09:27
’ HomeToSchool
12:54
- NurseryDrop
el ’ 0 e NurseryToSchool
13:10
Ga0 school drop
L ® (1] % ®
Activity Journeys Map Activity Journeys

A
Evidence and Theory Developing Airwaze Future plans 10




Developing Airwaze: How has this evidence and theory informed the development

Imperial College e e OSE 0D

1. Goalsand planning g “Comparison of beh

1.1. Goal setting (behavior, d B.1. Demonstration of the

1.3. Goal setting (outcome) B.2. Social comparison

1.4. Action planning formation about ath
1.5. Review behavior goal(s)

enviranment
12.3. Avoidance/reducing exposure to

1.6. Discrepancy between current e cues for the behavior
behavior and goal %V 7. Associations ﬁ 12.4. Distraction
1.7. Review outcome goal(s) W 12.5. Adding objects to the

1.8. Behavioral contract 7.2. Cue signalling reward enviranment

L
Pe rSO n a | I SEd 1.9. Commitment 7.3. Reduce prompts/cues 12.6. Body changes
L]

7.4. Remove aceess to the

2.6. Biofeedback

. Complexity (not too simple) oty | | R P

«l 2. Feedback and it ﬁ reward 17 |13.d
\-2.]. Monitoring of QgW 7.5. Remove aversive stimulus 13.1. Identi n of self as role
o a rge e by athers without 7.6. Satiation
7.7. Exposure 13.2. Fr@Ming/refra¥ng
. it 7.8, Associative learning 13.3. Incompatible beliefs
3. Range of actions
° 8. Repetition and substitution 13.5. Identity associated with changed
) 8.1. Behavioral behavior
L] oo o -
4. Local - Local hotspots and pollution sources i o utcamel: B 5
° ol behavior without | 141
e 14.2.

: ation
of behavior behavior 14.5. Rewarding completion
8.7. Graded tasks 14.6. Situation=specific reward
< . Social support e —— — 14.7. Reward incompatible behavior
M| 3-1- SoCial support {unspecifiegi” 9.C ison of \ 14.8. Reward alternative behavior
A ractical) 8.1, Credible source — 14.5. Reduce reward frequency
o, . 3.3. Social support (emotional) 9.2, Pros and cons 14.10. Remove punishment
6. Positive outcomes and co-benefits (health - 9.3, Comparaiive magiing of
V4 | £-"| 4. Shaping knowled future uteomes 19 | 15. Self-belief

4.1 Instruction jow to

environment, social etc) el A

nts
. . 4.3, ibution 3. 15.3. Focus on past success
S u O rt I Ve b e h a V I O u r‘S 4.4. Behavioral experiments 4. 15.4. Self-talk
° p p L 10.5. Social incentive
7 5. Natural consequences 10.6. Non-specific incentive 19 16. Covert learning
| < 5.1. Infarmation about h 10.7. Self-incentive 16.1. Im ry p ment
ontext and relatabpi |ty , 108, Incentive (outcome] 162, imag lerd
° 2. Salience of consequen 10.9. Self-reward 16.3. Vicarj UENCES
q 5.3. Infarmation about social and ' 10.10. Reward [outcame)

environmental conse 10.11. Future punishment
. beyon dld 5 STona

consequences i5 11. Regulation
5.5. Anticipated regret 11.1. Pharmacological support

1 1 H 1 5.6. Information about emotional 11.2. Reduce negative emations
O.Interdisciplinary collaboration

11.4. Paradoxical instructions

= O 00

Motivations Evidence and Theory Developing Airwaze 11
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Your life score.

We take into account the physical
activity you've done and the air
pollution you've breathed in
Your daily physical activity target.

It Is set at 30minutes

Your average exposure to air pollution
during the trips you’'ve walked, cycled
and ran today

Personal financial savings
compared to the tube for journeys
walked

6. Positive outcomes and co-benefits
(health, environment, social etc)

1276- 122

(304% \""

| daily activity |
4

.

e
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(356 [ 16 )

|average exposure | | average exposure
‘ to NO2 !\ toPM25 /
‘\m._ / g -

4 £0.60

| saved compared |
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5. Matural consequenoes

L informatscn about heahh
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£ Salence ol corseguences

5.3, Informuaiesn & bout sodial arsd
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5. Comparison of outcomes

9.1, Credible source

4. Locs

daily activity

16

average exposure
to PM2.5

35.6

3VErags exposure
toNO2

+ £0.60

saved compared
to the tube

Your
average

NO2
ug/m3

Average exposure to air pollution

TODAY

NO2

PM2.5

a

I::. | ——
ts and pollution sources

| hotspa

—“\.‘1\\

Q Mo P 9

| Fung Chinatown

»
»

lowest highest
today today
(20 G@
7 A 4 \"-,
(12) (18)

HOME Average
NO2 MINS
[
(% Commute @

WORK

(® @)

Hawks

v % Stz
St. Martin's Theatre (&'6

i 7
Q CantinaLared(

9 XOQC
Dishoom \
TK Maxx Covent (

Arts Theatre

Imperial China i 0 Five Guys
Gredienstsh o g y
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™ (- PN




5 ; ::\1\-. "r'//;_ o :\1\\ 7. Supportive behaviours

8. Context and relatability

Hew bl 6. Comparisan of behavious
N E 1. Demonstration of the

Belfing Brhgeicst

6.2, Social comparison
304%
1. Sowiad support
daily activity 3.1 Social support (napecified)
You Today 3.2. Social support (practical]

1.3, Sociad support [emoticnal)

15.3

3 5.6 16 I Islington
average exposure average exposure 15'1
to NO2 to PM2.5 Kensington and Chelsea

+ £0.60

saved compared

to the tube 11
Asmall town

afield inthe nghlands !

Jmm\__ O ) e
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5. Natural consequences

1. Persona?l\‘l

5.1 information about health

COMES QU RS
£ 2 Saleence of corsequences

Sk, Infoemnion a0 social and
ERVANONIE TS DO N ue-nOES

daily activity

+ £0.60

saved compared
to the tube

6. Positive oL

35.6 16

average exposure | | average exposure
toNO2 to PM2.5

f' . —1,_‘1‘\\
tcomes and co-berefits (Realth, environt
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— __.-/
.'/ - \\\\
|, +£060
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\ avoided /
S _ __//
/ B A
‘ +£12.34
| by not takingu bers:.
ANy /
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e
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by not driving

\
\
N

-+ £5.60
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. 8 of CO2 avoid Ed.__.-
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Imperial College Future plans: What's next for the development and evaluation of Airwaze?

1. Goalsand planning g 6.C ison of behavi
1.1. Goal setting (behavior, d B.1. Demonstration of the
1.3. Goal setting (outcome) < B.2. Social comparison
1.4. Action planning formation about ath

1.5. Review behavior goal(s) approval 12.3. Avoidance/reducing exposure to

1.6. Discrepancy between current cues for the behavior
behavior and goal %V 7. Associations \ 12.4. Distraction

. 1.7. Review outcome goal(s) W 12.5. Adding objects to the
P | 1.8. Behavioral contract 7.2. Cue signalling reward enviranment

. e rS O n a I S e 1.5. Commitment 7.3, Reduce prompts/cues 12.6. Body changes

7.4. Remove aceess to the

3 2. Feedback and itori reward 17

| a r e t e d 2.1. Monitoring of behavior 7.5. Remove aversive stimulus
° by others without 7.6. Satiation

7.7. Exposure

enviranment

onge o sctions Ny
. Local - Local hotspots and pollution sources Jresaomor | |* il |

ehavior without

14.1.
feedback 14.2.

. Complexity (not too simple) ettt ey | |2 Fre¥ us gy

of behavior behavior 14.5. Rewarding completion

8.7. Graded tasks 14.6. Situation=specific reward

14.7. Reward incompatible behavior
14.8. Reward alternative behavior
14.9. Reduce reward frequency
14.10. Remove punishment

=k

tive imagining of
future outcomas 19 15. Self-belief

Positive outcomes and co-benefits (health,
environment, social etc)
. Supportive behaviours e S

15.3. Focus on past success
15.4. Self-talk

10.5. Sacial incentive

= O 00

C O n text a n d r‘e | ata b I | I t 5.1. Information about health 10.7. Self-incentive 16.1. Im ry p ment
y [4 10.8. Incentive (outcome) 16.2. Imagin ard
P53, salience of tonsequenm 10.9. Self-reward 16.3. Vicarj UENCES
d d q 5.3. Infarmation about social o ' 10.10. Reward [outcame)
. Beyond data _
consequences 15 11. Regulation
5.5. Anticipated regré
CONSECUENGRS 11.3. Conserving mental resources
11.4. Paradoxical instructions

7 5. Natural consequences 10.6. Non-specific incentive 19 16. Covert learning
10.11. Future punishment
‘HW
. . M . 11.1. Pharmacological support
nterdisciplinary collaboration
. .

Motivations Evidence and Theory Future plans 16
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Imnprlal Cn"egp Future plans: What’s next for the development and evaluation of Airwaze:

9:41 all T -

&« Arrival: 2:20 PM

® From s
Fresh Market Centre
® To
My Home a
Route
Least polluted route ¥
. Fresh Market Centre
Walk 400 m (1 min)
) s05 St Patrick
at 1:09 PM 2 stops (20 min)
at1:16 PM
Time
& 126 Toronto Eaton Centre . g:04AM
at 2:09 PM 2 stops (20 min)
at2:16 PM .
Location

" Oxford Circus Tube Station, Postcode
Union Station

Walk 100 m (1 min) Pollutant Info

You inhaled XX ppm
O] . My Home

This is equivalent to...
Destination

30%
- 42%
CONTINUE L 10%

Evidence and Theory

Future plans 18
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London Ssummary

1. Motivations for the project: Why do we need to engage the public in air pollution and
encourage behaviour change?

2. Evidence and theory: What does the evidence tell us about how we should
communicate air pollution to engage people? What can we learn from behaviour

change theory?

3. Developing Airwaze: How has this evidence and theory informed the development of
our app?

4. Future plans: What's next for the development and evaluation of Airwaze?

Evidence and Theory Future plans 19




Imperial CO"ege Future plans: What's next for the development and evaluation of Airwaze?
London

Rosie Riley, Andrew Grieve, Dr Fabiana Lorencatto, Dr Audey de Nazelle, Asim Janjua, John Fass, Lecturer,
PhD Researcher, Senior Air Quality Consultant, Behavioural Scientist, Senior Lecturer Air Quality ~ Designer, UX / Ul, London College of
Imperial College London Kings College London University College London Imperial College London Brand and Creative Strategy Communication, UAL

university

e ING'S * - .
Ifgﬁgg?‘ College College C Imperial College ual o ,J,}Qoh t

LONDON Loidon

Behaviour Change

20

Future plans
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Thank you

, @ _Rosieriley

With thanks to :
Andrew Grieve, Consultant, Kings College London
Dr Gary Fuller, Environmental Research Group, Kings College London



* Woodcock et al. (2009), Public health benefits of strategies to reduce

greenhouse-gas emissions: urban land transport, Lancet
374:1930e43.



Motivations for the project: Why do we need to engage the public in air

Imperial Co"ege pollution and encourage behaviour change?

London Witte 1994 | Severity
Susceptibility

‘Air pollution isn’t really a problem anyway.. Self-efficacy
Response efficacy

‘Sure, air pollution affects some people but my own health isn’t affected’

‘there’s nothing | can do to reduce my exposure to air pollution or improve
the air around me’

‘Even if | did reduce the amount | drive it won’t make a difference’

D'Antoni et al 2017; Bickerstaff 2004; Bickerstaff and Walker 2002

.



