Cognitive Discordance

An Observation from a Study on PM2.5 Exposure in
the Beijing Subway
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What is Cognitive Discordance?

- A lack of agreement or consistency between a person or
population’s knowledge and behavior
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Our Project:

- Investigate PM?2.5 levels in the Beijing subway cars

- Assessing passenger awareness of air pollution and related
adaption behavior
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Monthly Income, n(%)

i i Mal Femal
LEHIEIE L) (N_a;;) (;T:ggj Average <3000 RMB 6 (1.8) 16 (5.5) 22 (3.6)
3000- 111 18, 1 (147
Years of riding subway 5.74 5.59 5.67 5 | ) 22 () £t )

. . 65 (20.0) 96 (32.8) 161 (26.1)
| nte rviewin g Pa ssen ge 'S I 2 &2 145 (49.5) 357 (57.8)
” 40 (12.3) 41 (14.0) 81 (13.1)
_ 7 (2.2) 10 (3.4) 17 (2.8)
1 (0.3) 1(0.3) 2(0.3)
Monthlyincome. n%) |
T

5001-10000 RMB 162 (49.8) 173 (59.0) 335 (54.2)

10.80 10.24 10.53 10001-20000 RMB 107 (32.9) 43 (14.7) 150 (24.3)
Average length of one-way 1.00 0.89 0.95 14 (43) 6 (20 20 3.2)

commute, h Education Status, n (%)

6 (1.8) 2 (0.7) 8 (1.3)

19 (5.8) 16 (5.5) 35 (5.7)
222 (68.3) 213 (72.7) 435 (70.4)
78 (24.0) 62 (21.2) 140 (22.7)

Occupation, n (%)

11 (3.4) 21 (7.2) 32 (5.2)

17 (5.2) 21 (7.2) 38 (6.1)

41 (12.6) 31 (10.6) 72 (11.7)

m 223 (68.6) 195 (66.6) 418 (67.7)

m 2 (0.6) 6 (2.0) 8 (1.3)

” 31 (9.5) 19 (6.5) 50 (8.1)

Has Children, n(%)

Ye 102 (31.4) 92 (31.4) 194 (31.4)

- 223 (68.6) 201 (68.6) 424 (68.6)

68 (20.9) 10 (3.4) 78 (12.6)

211 (64.9) 274 (93.5) 485 (78.5)

i 102 > 5 (69
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Assessing Pollution:
Using the AirBeam to measure PM, .
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Interviewing Subway Passengers




Air Pollution Levels: Time Series Data

Subway Line 6: Changes in Pollution Subway Line 6: Changes in Pollution
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What do we know now?

e Subway PM2.5 levels
* Passenger knowledge on air pollution

* (dis)agreements between passenger knowledge and
behavior

* Passenger willingness to pay
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PM, . Monitoring Results

No matter heating season or non-heating season, the concentration of PM._; in the subway is higher than the
outdoor air during the observation period.’

127

69

Units: Microgramv/Cubic meter (ug/m™)

Outside inside

Non-heating Season Heating Season
The concentration of PM._ 5 in the subway is positively correlated with the concentration of PM. ; outside the subway.

— | v B Line 13 Outside subway

2016/10/7 2016/11/26 2017/1/15 2017/3/6 2017/4/25

During the observation period. the PM. 5 concentration on Line 8 reached the highest level, with Line 13 being
observed the lowest concentration of PM., . at 106ug/m®, but still far above the level of national second-level
standard of ambient air quality (annual average of 35ug/m~).
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1. 76% of respondents believed that air pollution
* How is the subway’s air quality? concentrations outside the subway were worse

* Should subway passengers wear
masks?

2. Respondents who never wore masks totaled 36%,
who always wore masks totaled only 7%.

AMONG

THOSE Does not wear mask
WHO WORE on the subway
MASKS FOR J
PROTECTION

Wore mask on subway
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3. Individuals from the ages 26-35 and 36-45 were
both likely to use air purifiers, but the largest

Demographics and Behavior proportion of air purifier uses were in the age
range from 36-45.

* Passenger indoor air filter use and LY RESPONDENTS
Jge IN 36-45 YEARS
g OLD RANGE WERE

MOST LIKELY
TO USE AR
PURIFIERS.

* Indoor air filter use and presence of
children

4. Around 60% respondents with children are more
likely to use air purifiers, in contrast to 43% for
respondents without children.

Uses air Uses air
purifiers purifiers

Household old
W/ ) ifal A | | -
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). The higher income of the respondents. the lower
* lncome levels and percentage pon&dgred con.sumers should take
consumer responsibility for air pollution

responsibility

31

3000 3000-5000 5001-10000 10001-200( 20001 yuan

* Protective measures
and gender

). If thinking personally affected by air pollution,
more women would take protective measures.

Proportion of men 79 40/

taking protective /0
measures
Proportion of

women taking 935%

protective measures
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7. The larger impact felt by respondents for air

° Relatlonshlp between pollution, more protective measures were taken.

knowledge and
behavior g

el

take protective take protective take protective
measures measures UEERIES

* Air pollution levels and
protective behavior Those considering  Those considering Those considering

no impact from air some impact from significant im ,au
pollution air pollution from air pollution

SISO NN S ITCTAM 5 |f individuals considered that masks have significant
and consumer use protective effect, they were more likely to wear one.

that Ha\ks 2
have significant

protective effect
were seen the
ghest percentage
wearing masks.

89.7%

More than ;, /30
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Another Angle: Consumer Willingness to Pay
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1. Willingness to pay for renewable energy

478

people people
2<@QO-0

Among those who believe that
renewable energy would help mitigate
Beljir u, 's air pollution, 478 people were
willing to pay more, while 67 people
were not willing to pay more.

67

30

yuan/month
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I'he highest amount that individuals
wno Delieve renewable energy's
'r:ttqazxon role in Beijing's air
pollution were willing to pay each
month was 50 RMB per month.

2. Comments on masks and willingness to pay for masks

Atotal of 199 people think that masks have a significant protective effect,
anti-smog mask were seen the largest percentage, accounting for 90.1%

among whom tho

People who thought
masks provide significant
protective effect

Willing to pay less than 50 RMB

90.1%
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Women were more
willing to pay more
than men.

SE respo

46-60

years old

Compared to young people,
46 -60 year ‘,w.‘Js, were |ess

likely to pay more

ndents would pay below 50 RMB for a

5.2%

Willing to pay 50-100 RMB

pay more 100 RMB

4.7%

Willing to than




* Effects of gender
on willingness to

pay

* Effects of
income and
education
attainment on
willingness to

pay
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3. Relationship between commuters' gender and willingness to pay

»
k4

Compared to men, women paid
more for air purifiers and masks

4. Impact of education on willingness to pay

The higher the income level, the The higher educational level, the higher of
higher of willingness to pay for air willingness to pay for air purifiers

purifiers and renewable energy 'S

o, €
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The Challenge: Is our knowledge incomplete?

* The heart of behavior change: People’s priorities of
wants and needs, a contradiction between short-
and long-term wishes

* From investigating the subway: The influence of
health — population versus individual
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4. Riding the subway to work for 16 years can lead to the death risks from all-cause mortality,

poor cardiopulmonary function and lung cancer increased by 1.23%, 1.83%, 2.42%, respectively.

® © @

5. If the survey respondents were to take the subway by wearing masks all journey, the death risks from all-

cause mortality, poor cardiopulmonary function and lung cancer will be reduced by 0.61% -1.11%, 0.91¢
-1.65%, and 1.20% -2.18%, respectively.

v0.61%— O 91%- 1.20%-
. 1 65% 2.18%

Outdoor air quality monitoring data were from 5.‘1; ot Misaicinal Eisironeantal Monitark
CA Pope Ill, RT Burnett, MJ T
American Medical Assogiation, 2002




1. According to a 16-year cohort study of 500,000 people in the United States, the death risks from all-cause

mortality, poor cardiopulmonary function and lung cancer increased by 4%, 6% and 8% respectively for
each 10 pg/m” increase in PM, - concentrations.

2016 500,000 people

A 87

3. The survey respondents take the subway to work every day and are exposed to 3.12 pug/m” of PM, -
concentration per day.

PER DAY

sumptions.
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Cognitive Discordance faced by Air Pollution

* Individuals:
* Populations: Peer Influence

* Society: Culture (morals, theories) and Laws

_n_ éE T
g 2o N



Thank you for your attention!
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