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Electricity shortages in East Japan in 2011

@ Spring
» Earthquake and tsunami on 11/Mar,
triggering nuclear power shutdown.

» Rolling blackout from 14 to 28/Mar.

€ Summer

~ Set peak demand (kW) reduction targets of 15%
from Jul through Sep from the previous year level.

» Resulted in no blackout with outstanding efforts
and socio-economic burden.
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Overview of research

@ Ex-post analysis of electricity saving during summer 2011
in households served by Tokyo Electric Power Co. (TEPCO):

> 1. Conservation rates and measures
> 2. Motives and continuation
» 3. Toward peak demand saving

orview Qualitative data
QD
2011/10 iIrvey desigr >
20 people lypothesis testing —

Web Questionnaire Quantitative data
@ 2011/11 |
Approx. 3000 people
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Electricity Conservation Rate

€ Consumption (kWh) was reduced by 10% on average.
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July — September electricity conservation rate
(adjusted for weather conditions)
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Main electricity conservation measures

Reducing time

@ Effects of electricity air-conditioner used

Adjusting air-conditioner

conservation related to  temperature settings

Reducing time

air-conditioning use ights turned on

Switching to

dCCou ntEd for roughly energy-efficient refrigerator

Adjusting refrigerator

(95% confidenceinterval)

40% of overall results. temperature settings
Managing rice
1 cooker power

@ Most of saving came Sooker pov

from behavior changes. screen brightness

Removing lighting bulbs

Switching to energy-efficient
air-conditioner

Switching to energy-efficient
TV

0% 1% 2% 3%
Overall electricity conservation effects
(vs. July — September use of electricity,adjusted for
weather conditions)
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Driving forces and conservation efforts

Wanted to do something
for society

Thought T needed to
achieve the electricity
conservation targets

Felt guilty about not
conserving electricity

Worried about electricity
shortages

Learned effective
methods of conserving
electricity

Noticed that a little
planning could conserve
electricity

Learned many tips and
key points about
conserving electricity

Learned what used large
volumes of electricity

Wanted to cut electricity
charges

Wanted to conserve
electricity for household
budgetary reasons

Worried about electricity
costs when using
appliances

g7

Normative
incentives

Attempted electricity
conservation
proactively
82/Awareness of

electricity conservation
increase

.76 [Was able to generate
electricity conservation
effects

91

Informational
incentives

Economic
incentives

Observed
variables

Latent
variables

n=2970, p=.00, GFI=.954, AGFI=.931, RMSEA=.067
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Consistency

for society

Wanted to do something

.76

Thought | needed to
achieve the electricity
conservation targets

.76
Normative

Felt guilty about not
conserving electricity

4 incentives

.6

shortages

Worried about electricity

Patience

Learned effective
methods of conserving
electricity

86

Noticed that a little

electricity

planning could conserve

Learned many tips and
key points about
conserving electricity

.76

volumes of electricity

Learned what used large

charges

Wanted to cut electricity

.89

Wanted to conserve

budgetary reasons

electricity for household

.16

¥YY Economic
incentives

costs when using
appliances

Worried about electricity

.66

variables

Observed

.64
85 . | Continuity
Informationa
%3 incentives

53

Electricity conservation was
occasionally inconvenient or
uncomfortable

Standard of living fell as a
consequence of
conserving electricity

Occasionally employed
patience or forbearance
to conserve electricity

Electricity conservation
took some effort and was
troublesome

CRIEPI

Cantral Resgarsh Institute of
Blectic Power Industy

.82

Continuing to conserve
electricity at roughly the same
level as this summer even now

Can continue electricity conservation at
roughly the same level as this summer
even after power shortages are resolved

Electricity conservation
became a habit

Electricity conservation
helped identify waste

Electricity conservation
became an opportunity
for lifestyle reassessment
Was able to conserve
electricity in unexpected
ways

Electricity conservation
was unexpectedly easy

Latent
n=2970, p=.00, GFI=.905, AGFI=.879, RMSEA=.071
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How people were conscious of electricity

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

Electricity usage rates
(Actual demand/
peak supply capacity on the day)

conservatlon at peak & off-peak hours

i NI I
Weekdays, July 1 - September|9 2011

IPrepared from TEPCO dzta)

[o¥oYoYoloYa¥al
QARLLLALLARS
O NN DO

9am - 8pm weekdays

80% Why?

Conserve electricity
in the nighttime and

on weekends.

Choose all of the answers below that correctly describe your reasons for consciously
conserving electricity at night as well. Subjects: Respondents who answered that
they were conscious of electricity conservation at night too (n = 2417)

Thought it would save money on electricity

(11 1 )
charges Save Money 67%
Thought it cr;uld contril;ute to resolution of “Power 529
the power shortages Shortagesn
e i H (11 477 [
Electricity conservation had become a habhit Hablt 46%
Conserved electricity in the evening too by >7%
continuing efforts from daytime ’
Thought it could contribute to solving 24%
environmental problems ?
Thought it could contribute to the recovery
of the areas affected by the earthquake and 22%
tsunami
It was easier to conserve electricity at night 8%

Others 3%
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EIectr|C|ty forecasts
Highly recognized.

Did you view suchinfo?

BHOEARRY 57 (HHY—EXTYTRA)
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Sometimes

29% Often

65%
How did people responded?
While | viewed that information, my response was something
like, ‘Is that so?’ | was not much affected by the information,
\\ neither feeling relieved when the figures were low nor feeling
I had to try harder when they were h/gh

O —C ‘i“iiv OC G

FRELVE8E (B#) I
9~1 ORBERTHBEEH

@ 9 10 11 1218 W 15 16 11 18 19 20

21 22 B
()

FHOPARRARD: 4,7105W( 1415~ 158)
2 s 6A300 1819305 W5

Source: TEPCO

AMaECTHTIG =1e

the peak hours were the hot hours in the afternoon .. SO |
was conscious of those hours. At nighttime and on weekends
I used electricity as usual without being very conscious of

__conservation.
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Air-conditioners as a dominant peak load

What share do you think air-  ApoutAbout  Don’t  About
conditioning accounts forin  gnos  90% know. — %
electric power consumption 2% 0% ,¢‘1§%

’

by households in the entire
Kanto region during peak About
power usage in the summer?  70%_
Subjects: all households 6%
(n=2970) About
60%
8%

ACs account for 50%
of residential peak loads

50% of them
would have been
more conscious

About
30%
26%

/ What if they knew cor

/

4
/’ Do you think that if you

knew this you would have
been more conscious of
conserving electricity used
in air-conditioning on
weekday afternoons?

Subjects:

Users of air-conditioning
who gave an answer of
about 40% or less and
those who answered
“don’t know” regarding
air-conditioning’s share of
peak power use in summer
(n=2063)
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But 70% of people
underestimate or don’t know

Not sure
Probably o
not
9%
,' Probably
Not sure yes
I
S 39%
I
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Flex Alert in California, US

@ Urgent call when immediate conservation is needed.

€ Convey simple messages on three measures to be
followed when issued.

Please turn off lights. Use appliances after 7 p.m. Set air conditioners to at least 78.

) ¥ /)

Source: Summit Blue Consulting, 2008
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Key findings

@ 1. Conservation rates and measures

» The amount of electricity used in July through September
2011 decreased by 10% on average from the previous year.

» About 40% of the reduction in electricity use resulted from
conservation of electricity used for air-conditioning.

&€ 2. Motives and continuation

» Norms played important roles in raising consciousness,
while they tended to self-control in some aspects.

» Provision of information is effective to promote planned
and continuable electricity conservation.

@ 3. Toward peak demand saving

» Worth studying ways of providing easily understandable

information emphasizing peak hours and peak load.
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