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Funabashi trial — an overview

@ Evaluating the peak saving impact of behavioral interventions.

@ 4 interventions - enabled by using “smart meter” data.
» Information-based: (1) IHD, (2) weekly reports, (3) email alert
» Price-based: (4) 30-minute rate - uniformly designed with IHD
@ RCT experiment for 16 months
» August 2013 to November 2014
€ Around 500 HHs in a condominium participated in the trial

» From Aug 2013 ... 230 HHs
(FIRSTS)

(SECONDs)
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Grouping: 3 treatment groups
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Information-based interventions s oraug. 2014)

IHD,
No Feedback IHD only Weekly Report
and Email Alert
Control (Group D) Treatment Group C
=Winlnls SRR L3 Gl
= FIRST 60 HHs = FIRST 59 HHs

+ SECOND 70 HHs \+ SECOND 69 HHs

Treatment Group A  Treatment Group B

116 HHs 120 HHs
= FIRST 53 HHs = FIRST 55 HHs
+ SECOND 63 HHs + SECOND 65 HHs

(Note: Control group (group D) is under equivalent situation to the customers of standard TEPCO services.)
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Price-based Intervention

Conventional Tiered Rate 30-Minute Tiered Rate
(TEPCO’s “Meter Rate Lighting B”) (Family-net Japan’s “Smart Plan”)
Unit rate [JPY/kWh] 30-minute usage
29 JPY/kWh
Red Zone
25 JPY/kWh _ (40 JPY/kWh)
19 1500Wh/h
JPY/kWh
. Yellow Zone
+ Tier Il fertl (29 JPY/kWh)
Tier |
400Wh/h Green Zone
‘ (24 JPY/KWh)
120 kWh 300 kWh Monthly (Ex. 19:00 19:30 20:00 20:30) Time of Day

usage ]
2 Rates in this figure are approximate values.

2¢ 1 USD is equal to 120.5 JPY, as of March 2015.

The rate increases as a function of usage as measured every 30 min.
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Information-based interventions

[ In-Home Display ] [ Weekly Report ]

A4d-size

Coloring along E *@* Q 1 page report

with the rate

“Real-time electricity usage”

structure “e\
i i\ Composed of
LED blinks when P 4 modules ]
usage>1.5kw || = e 7

Real-time usage information A variety of information including

(Assistive of the 30-min. tiered rate) comparison of peak time usage

© CRIEPI 2015 IEPEC 2015 Long Beach 7



e R
An Example of ‘Story’

“Save electricity usage around 2

122

pm weekdays during summer!

“Your usage pattern for last
week, Aug. 5 (Mon) to 11 (Sun)”

“Within TEPCO’s ; J
supply network BHENTH14658 OHEIC SR D BISTZOER S —>
area, demand tends CihBRENLET ! 8/5(H)~8/11(8)
to peak... ” w
SEREHEANTEHE-OD 1,000
EELDILDIE. . . 900
800
4 700 ®
600
O =850 500
<=2 400
8 300
“Around 2 pm /1 48585 200
weekdays during 100
summer”’ O 68 1265 188 B

HEFERIELRD,
SHE-INREN>ZLL10BDSB
OBMIT. 148EBICRELTNEUL,

X

“Based on last year’s actual peak data, of last
year’s highest 10 peak days, 4 days peaked
around 2 pm.”

[ol:53 66F 1206 188%F

ROET, 14KE ICR>T,
et SR UTHI L&D,

t

“Usage comparison
around 2 pm last week,
Aug. 5 (Mon) to 11 (Sun)”

el 14655 OFEHASLER
8/5(H)~8/11(8)

“Efficient

o ’M

Tty “Average

et households”

0 500 1,000
HisrEld. BIRtEo
# 36
BARALTNEULE,

“In the next picture, let us compare
your usage with your neighbors
focusing around 2 pm.”

“You used about 3.6 I
times more than your
efficient neighbors.”

“Around 2 pm during summer,
your room air conditioner
electricity usage increases!”

BEQYEE14BE8 CE
TP IVOEAEND
EEOECH!

“Air conditioner,
53% (of total
usage in
residence).”

“Based on
governmental
documents*

“We suggest you
use electric fans
only for one hour.”

The example aimed to save usage during grid peak time

by showing usage data from various aspects.
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Personalized story selection 0y
: >

Every week, an story for each household is automatically
selected by monitoring their 30-minute interval data

» Select a story potentially more effective than others for each
household.

» Provide messages/advices those fit to seasonal situation.
» Avoid stories those have sent within a few weeks ago.
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Results

Column (1) (2) (3) (6)

- Evaluation period S2013 S2014 S2014 Aug 2013 -
Jul 2014
- Time slot Grid peak Grid peak  Grid peak Cond peak Cond peak Whole day
(1-4 pm)

- Household types FIRSTs FIRSTs SECONDs SECONDs FIRSTs
- Group A 0.5 10.9 -5.1 3.4
30m rate + IHD (5.4) (5.9)* (6.2) (3.3)*** (2.6)
- Group B 11.6 8.8 7.6 4.7
30m rate + IHD + report (5.3)** (5.8) (6.1) (3.3)*** (2.6)*
- Group C 4.0 7.4 7.8 4.0
Conv. rate + IHD + report (5.2) (5.7) (6.0) (3.2)*** (2.5)
# households 224 224 267 224

Notes:

- Normalized consumption data is used as a dependent variable, so the estimates in this table are interpreted as average peak saving
rates (columns 1-5) and electricity conservation rates (column 6) during the indicated time slots within each evaluation period.

- This table omits estimates of the following variables: post-treatment dummy, the average temperature of the peak times, the average
humidity of the peak times, the average temperature of the previous three days, and a weekday dummy except for models for S13

and S14.
- Statistical significance: *** <0.01, ** <0.05, * <0.1.

- Standard errors are in parentheses. Standard errors are robust and clustered at the household level to control for serial correlation in

the idiosyncratic error term.
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Findings (1) — Group B

Column (1) (2) (3) (4) (5)
- Evaluation period S2013 52014 52014 W2013 W2013
- Time slot Grid peak Grid peak  Grid peak Cond peak Cond peak
(1-4 pm) (7-10 pm)
- Household types FIRSTs FIRSTs SECONDs FIRSTs SECONDs
- Group B i 11.6 8.8 76 i 109 13.0 :
30m rate + IHD + report (5.3)** (5.8) (6.1) (5.3)** (3.3)%*** .
Grid peak Cond peak

(Summer 1-4 pm)  (Winter 7-10 pm)

@ Saving in grid (summer 1-4 pm) & cond (7-10 pm winter) peak time
» Around 10%, some are statistically significant

» We do not observe obvious differences between effects in grid
& cond peak time
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Findings (2) — Group B

Column (1) (2) (3) (4) (5) (6)
- Evaluation period S2013 52014 52014 W2013 W2013 Aug 2013 -
Jul 2014
- Time slot Grid peak Grid peak  Grid peak Cond peak Cond peak Whole day
(1-4 pm) (7-10 pm)
- Household types FIRSTs FIRSTs SECONDs FIRSTs SECONDs FIRSTs
- Group B i 11.6 8.8 7.6 10.9 13.0 :: 47
30m rate + IHD + report : (5.3)** (5.8) (6.1) (5.3)** (3.3)*** :: (2.6)* :

kW kWh

Peak saving effects (kW) are higher than electricity

conservation effects (kWh).
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Findings (3) — Group A

Column (1) (2) (3) (4) (5)
- Evaluation period S2013 52014 52014 W2013 W2013
- Time slot Grid peak Grid peak  Grid peak Cond peak Cond peak
(1-4 pm) (7-10 pm)
- Household types FIRSTs FIRSTs SECONDs FIRSTs SECONDs
- Group A 0.5 10.9 -5.1: 5.1 104 -
30m rate + IHD : (5.4) (5.9)* (6.2) = (5.3) (3.3)*** :
Grid peak Cond peak

(Summer 1-4 pm) (Winter 7-10 pm)

With 30-min rate and IHD, peak saving effects

in 7-10 pm is likely more stable than in 1-4 pm.
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Findings (4) — Comparing A& B

Column (1) (2) (3) (4) (5)
- Evaluation period S2013 S2014 S2014 W2013 W2013
- Time slot Grid peak Grid peak  Grid peak Cond peak Cond peak

(1-4 pm) (7-10 pm)

- Household types FIRSTs FIRSTs SECONDs FIRSTs SECONDs
- Group A : 0.5 10.9 -5.1 5.1 104 : ,
30m rate + IHD 54 (sor o (62) o (53)  (3.3)s+s (M 2dding
) Group B E""]_.i._.ﬁ .......... g :8 ........... .7._.6 .......... i.d:g .......... ].. 3...0....§ Weekly
30m rate + IHD + report : (5.3)** (5.8) (6.1) (5.3)** (3.3)*** reports

Adding weekly reports to 30-min. rate and IHD

stabilize the peak saving effects in 1-4 pm.
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Survey data: How frequently check IHD?

Note: Summary of valid responses from group A to the question, “How frequently do you check each medium?”

» 100%;
g 90%: B Nearly 0 days per week/
2 80%5 No response
O -
qg 70%’: 1-2 days per week
7 60%5 A
O/ m
20 50%’: 3-4 days per week
s 40%-=
q) u
) % -
5 30%: 5-6 days per week
~  20%:
0/ m
10/0: - D49 ££9 L/ Nearly every day
0 - | | A 71 0/ N6
0%; . 2% 3% 2%  16%9% 3% 10%
a ~ A~~~ N AN AN AN AN AN AN AN N AN AN AN
NNt n DN N DN n NN n
SN — — SN — — N — — N o— —
A LT T LT AN
~ ~ & g ~ ~ cd g9 ~ ~ o g &E/ [
= on N N = N N N +~ on N N +~ on N N
ST SzeY gmeY spoX
£ %) = n = 7 = %)
£ 2 £ = g = £ =
O O O O
= = & £
et et £ Smart- 2 Cell-
&~ THD &~ PC ?~ phone A

Arond half of all households

check IHD everyday even in summer 2014
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Survey data: How frequently check reports?

Note: Summary of valid responses in summer 2013 from group B and C to the question,
“Check each week in which you opened reports.”

100% 99% 99% 99% 99%

99% 98% 98%
98% I I I I I I

97%
Ist week Total

96%
95%
(n=115) (n=115) (n=115) (n=115) (n=115) (n=575)

94%
93%
92%
91%
90%

Percentages of opening reports

99% reports were opened in summer 2013

(paper-based reports sent via postal mail)
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Survey data: How frequently check reports?

Note: Summary of valid responses in summer 2014 from group B and C to the question,
“Check each week in which you opened reports.”

51%
50%
° 50%

50% 49% 19% 49%
= 49% 48%

48%

47%

45%

44%

43%

42%

41%

15t week 5th Total
(n=245) (n—245) (n—245) (n—245) (0=245) (n=1225)

Only 50% reports were opened in summer 2014

N
=
P-4

Percentages of opening reports

(pdf-file reports sent via email)
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Variation of peak saving effects by consumption level

Note: Estiraation results of the irapact on the five sub-groups of group B, based on 20th, 40th, 60th, and 80th percentiles of post-
treatraent peak time average consuraphion. “HH7, “H, “4+7, 7.7 and "--” in thas figure denote “more than 80th percentile”, "60th-
80th pewentile” , "40th-60th percentile”, "20th-40th percentile” and “less than 20th percentile”, respectively The results use
nomaalized consuraption data of group B and D for FIRST and SECOND pre-treatments and each post-treatment penod.

— 3.1%
. 49% {Statistical significance :
S13 . 10.4%* AR, AR5 1 0%,)
FIRSTs| ., 13.0%%*
- 15.3%
p— -5.6°/¢
S14 . 9.0%
07 Aok
FIRSTs | . 12.3% _
P 18 8%**
— 153%
S14 . _ 0.0% _
SECONDs ' 17.0%
++
_"'H' ] {PeaK saving rate)
300%  -200%  -100% 0.0% 10.0% 20.0% 30.0% 40.0%

Households with larger consumption level

have higher peak saving impact.
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Conclusion

€ Behavioral intervention was effective for peak saving.
» Around 10% saving with (1) 30m rate, (2) IHD and (3) report

@ Well-designed information (IHD, weekly reports) are well
accepted by participant households.
» 99% of paper-based reports are opened in 2013
» Around half of all households check IHD everyday even in summer 2014
This point could be an advantage compared to price-based DR (e.g., CPP)

@ There are variation in peak saving effects, thus targeting may be
an option.

@ Investigating well-designed behavioral intervention for peak
saving using smart meter data may have potential for more
effective demand management.
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Thank you very much for your attention.

Contact Information:
Toshihiro Mukai, CRIEPI
mukai@criepi.denken.or.jp
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