International Institute for
Carbon-Neutral Energy Research

(eches

Public understanding on CCS in Japan
BARIZEITHCCSADTHRDESRE

Kenshi Itaoka
International Institute for Carbon-Neutral Energy Research
Kyushu University

February 12, 2015

CCS Symposium
1B FH 2 DIEEICFIF7-ZBL & F LR - frE (CCS)
EF R4

\{4 KYUSHU UNIVERSITY

.
=

L
I\\f‘i“'

1867 UNIVERSITY OF ILLINOIS AT URBANA-CHAMPAIGN
T

A World Premier Institute



Contents

®Awareness and perception
ePotential opinion

eDoes risk of CCS matter?
eCommunicating CCS
eConclusion



s

Awareness and

perception of CCS
CCSIZDWWTHOERAIRMR



- Awareness about CCS

&
T,

m Do you know about CCS?
Q: %= XCCSIZ DN TH>TNET M ?
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m | know it.

m | have heard of it.
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(n=2000) (n=300) (n=1448)

+ In 2003 surveyb and 2010 survey?, random samplings from population were conducted, and in 2014 survey?®, a random sampling
from panel of Macromill (an Internet research company) was conducted.

1) Itaoka, K., Saito, A., & Akai, M. (2004). Public acceptance of CO2 capture and storage technology: a survey of public opinion to explore
influential factors. Proceedings of the 7th International Conference on Greenhouse Gas Control Technologies, volume 1: Peer-reviewed Papers
and Plenary Presentations. IEA Greenhouse Gas Program, Cheltenham, UK.

2) Mizuho Information & Research Institute (2010). Study on communication for social acceptance of demonstration project, submitted to Japan
CCS Co,, Ltd. in Japanese.

3) Conducted by International Institute for Carbon-Neutral Energy Research, Kyushu University



Awareness about CCS: EU

m Do you know about CCS?
Q:PpET=IXCCSIZTDWNTHI>TLWVET M ?
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Coch Awareness about CCS .

e NER (2014 survey) Wi
m Do you know about climate mitigation measures?
Q:HAEF=IE. LT ORI ERAMICDNTH>TLNET M ?

-
1. Energy efficient appliances 33.8%
\
2. Fuel economy vehicles 51.2%
E—
3. H2 vehicles 31.4%
\
4. Nuclear energy 52.8%
S —
5. Biomass energy 31.9%
T~
6. CO2 sink & fixation 37.5%
7. Solar energy 53.7%
— 8. CCS 31.4%
9. Wind energy 51.7%
0% 20% 40% 60% 80% 100%
m| know it well. | kKnow to some extent. | have heard of it. ®I| have never heard of it.
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If you are responsible for climate policy &
W

. l
in your country, do you use .....? eowasuvey) ¢

QLT ORMIE, RBEANELLTRESNTNSLDOTY  tLHLLNER
BEORB LM EHEOEEETHDIELES, LFOREMERNETN?

1. Energy efficient appliances #.2% 27.2% 48.7%

2. Fuel economy vehicles @.8% 22.3% 48.3%

1ppo \ e
3. Biomass enegy § 7.7% 35.2%
1. / il
4. Solar energy 21.8% 40.1%
5. Wind energy 28.9% 37.1%
6. Low-carbon fuel 40.9%
7. Nuclear energy 21.8% 38.7%
8. Carbon absorption by forests [b. 27.3% 40.2%
< 9.CCS 52.4%
0% 20% 40% 60% 80% 100%

m Definitely not use = Probably not use  Not sure = Probably use mDefinitely use




Potential opinion
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& _ Potential pros and cons for CCS of public &

NER ” \WDI

(2014 survey) P

m What is your opinion on implementing CO2 capture and storage in Japan
as a part of climate policy portfolio?

Q:BAN B R D EUETB R T2t DREIE R EFFITLUTHAEL T LIS
DVWTEDIIGERTIMN?

m What is your opinion on implementing onshore (offshore seabed) CO2
capture and geological storage in Japan?

QIEM(BE) DT OMBEICETBDREICOVT, EQLIGERTIAN?
| | | |

9.4% 46.3% 33.7%

-

Yes / No about
implementing CCS as a
part of climate policy
portfolio?

Yes / No about
implementing onshore
geological storage?

16.4% 50.1% 25.1%

Yes / No about
implementing offshore
geological storage?

15.9% 48.4% 26.9%

N=1448 0% 20% 40% 60% 80%

mNo Lean no ? Lean yes mYes




/._,_g_CNER

Potential pros and cons for CCS of public
(2014 survey)

wpl

m What is your opinion on implementing CO2 capture and storage in your
country as a part of climate policy portfolio?

Q BAMNZEL RFDEIUNETE Tt D EE/L R EFAITLTHEL T &I
DWTEDFHITERTIT M ? (CCSIZTDWLNTDHOEERERI)

( )

! knzjl\\:\/:;\;vell. 27.0% 32.4%

| know t(?\lii?gﬁ extent. B 40.9%
| haV((eeriaSrA(rj) of it. 45.4% 36.1%
| have n?&/:ggse)ard of it. o 31.1%
40% 60% 80% 100%

Lean no ? Leanyes mYes
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(e&edNfluence of the factors on public
acceptance of CCS

Risks and
leakage

Effectiveness

General of CCS

Acceptance

CCs I
( aenere) Responsibility

c Fossil fuel

use

Risks and
leakage

Effectiveness
Implementation of CCS
(Geological storage)

Responsibility
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Does risk of CCS matter?
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What is CO,?

Property
® Not flammable
® Not explosive
® Non toxicity in low concentration.

CO, exist around us.
CO, is used in....

A
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ER Almost all misperceptions about CO, correlated with :
misperceptions about CCS and some correct understandings of CO, were" P
positively correlated the correct understanding of CCS

CO, is flammable.
CO, harms the ozone layer.

CO, has the same effect on humans
as CO (Carbon monoxide).

CO, in high concentrations is toxic for the human body.

Correct understanding CO, affects human health is the same way as
of CCS air pollution substances such as soot.

CO, is released during electricity production
from power plants using natural gas or coal.

CO, is absorbed by plants and trees.

Naturally occurring CO, has a different chemical
structure to industrially occurring CO,.

N CO, is used in some fire extinguishers.
CO, is used to make tyres.




Characteristics of CCS risk

Low probability and small hazard (CO2)

Very long-term risk with uncertainty (geological
storage)

Manmade risk + Natural risk

Intrinsic uncertainty and unknown of the geological
systems

® Need information (education) kits to
address benefit and risks of CCS.

® Need credible information providers in
Japan (scientific and independent)

" wpi



Communicating CCS
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Public Outreach / Public Relations

Bottom up AJop down
m Not decided / Decided
m Empower / Pérsuade
Public engagement / Public acceptance

Public

outreach

—

Timeframe of project
planning and implementation



’NER

(2010 survey)

Needs of information (continued)

" wpl

» HEEPBEERSFRRICOVT, FLVEEICESE3IDETEA TS,

Q: Select 3 kinds of information you want to receive the most in order of your preference.

12. Storage site selection method

3. CO2 storage (injection) influence on
ical formation

. Earthquake influence on CO2 storage site

storage site for a long time?

earthquake

19. Prior business

20. CCS trend in other countries

21. Others

0,
=0
- 37.9%
- 0,
%
13.8% B
—————163.2%
ly 0,
14. CO2 leakage chance from storage site %3/8
] 46.6%
. CO2 leakage influence on surrounding area ] zouwg% \>
rage site 20 1534 | —
7.0% —
155.7% __—
17. Who and how will take responsibility of 9.0%
- 1 42.7%
18. Relationship between CO2 storage and 6%6%
: 131.6%
;% 2.0%
6.7%
'(gtl 4.8%
0
4%
] 17.8%
14%% OlInsufficient info B Essential info 1st OEssential info 2nd OEssential info 3rd
2.0% (N=253) (N=253) (N=252) (N=249)
. | | | | | ]
0% 10% 20% 30% 40% 50% 60% 70%




(2010 survey)

Needs of information

n HEENBEEBRSERICOVNT, FLVIEEICESE32FTRA TS,

“Q: Select 3 kinds of information you want to receive the most in order of your preference.

2. Mechanism of CCS

O Insufficient info

B Essential info 1st OEssential info 2nd [OEssential info 3rd

emissions in the world.)

Japan

Japan.)
9. Cost of CCS

1.6%
1. Cause and influence of global warming %— (N=253) (N=253) (N=252) (N=249)
] 16.6%
2.900
Fon
7 122 9%
_Reason for CO2 can remain in storage site . \>
1.9%
}652-2%
_—4 Technical quality of CCS (whether CCS is AN
. 0,
established.) 3% 1 46.2%
) 0,
] 37.9%
6. Necessity of CCS in the world (whether % :
other solutions are enough to cut CO2 30?%
]26.5%
7. Degree of CCS contribution to CO2 cut in GZ%‘V
s ] 42.3%
.0/0
8. Necessity of CCS in Japan (whether other I LZ.Q_11°
solutions are enough to cut CO2 emissions in T 5.2%
I ] 29.2%
4%
/D%
L ] 50.6%
I i 0,
“Who will take the cost (cost sharing)? % 3% \>
| ] 66.8%
2.0%
11. Regional economic effect of CO2 storage %&%
— ] 18.2% ‘
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2 Conclusion
“® Awareness and perception of CCS

® Most of Japanese public is still not aware about CCS but
knowledgeable people about CCS might be increasing.

® Japanese public are rather positive toward promoting CCS in
general as a part of climate portfolio but neutral toward real
Implementation.

m Opinions for implementation

® “Concern about risks and leakage” and “Understanding of
effectiveness” would influence public opinions.

® Favorable only if they are well informed through credible
information sources including media coverage to understand that
CCS would cause no local environmental impacts

® Transparency of project is prioritized.

m Implication
® Need coordinated and elaborated communication program of CCS

® Need credible information providers in Japan (scientific and
Independent )

® Need information (education) kits to address benefit and risks of
CCS.




