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@ Extrinsic Incentive (money)
o BEDRFIER — FEDEA

Source: http://www.hewinsfinancial.com/blog/mom-money



'l'

RIS HEADITEIZEZASOICE. 2DDHFELHZHEEZS
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@ [ntrinsic incentive (i.e. appealing for intrinsic motivation)

o TFEDFIERINZE — Kreps (1997), Benabou and Tirole(2006)
o ARIFMEUNDEFR—2 3y TETEEZILIEDFEEENH S
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Source: http://eofdreams.com/charity.html
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@ [ntrinsic incentive (i.e. appealing for intrinsic motivation)

o TEDEFIERINZE — Kreps (1997), Benabou and Tirole(2006)
o ARIFMEUNDEFR—2 3y TETEEZLIEDFEEENH S
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o EEMICE THDE, intrinsic motivationlCk#l U 7z BEENENS 5 2 & D% LY

- Examples: Flex Power (energy), Spare the Air (clean air)
- Electricity crisis in CA (2001), Brazil (2001), Japan (2011)

- HEEHEREZ RS & ¢ “successful voluntary conservation”



http://fox5sandiego.com/2014/02/06/natural-gas-shortage-prompts-state-power-alert/#axzz31hC1G6to
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@ Intrinsic incentive (i.e. appealing for intrinsic motivation)

o TFEDFIERINZE — Kreps (1997), Benabou and Tirole(2006)
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- Examples: Flex Power (energy), Spare the Air (clean air)
- Electricity crisis in CA (2001), Brazil (2001), Japan (2011)

- FEHZELREER D E ¢ “successful voluntary conservation”
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Research question

o Intrinsic and extrinsic incentives hNBEETEIICE DWW IeIRZ2EA LRI DO ?

Experimental design
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The Kyoto — Kansai Science City Recruitment Process for 2012 Summer

[ Total Utility Residential Customers Survey (N=40,710) ]
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@ Introduction
@ Experimental Design and Data
@ Empirical Analysis and Results
(1) Overall effects of intrinsic and extrinsic incentives
(2) Heterogeneity in the effects (higher and lower-income households)
(3) Learning or exhaustion? Effects over repeated intervention
(4) Habit formation

@ Conclusion
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Control Group

Warning-Only

Dynamic Pricing

Group Group
Variable Mean (S.D.) Mean (S.D.) Mean (S.D.)
Electricity Use (kWh/day) 15.7 15.3 15.6
(8.64) (8.95) (7.56)
Age of Building 13.5 13.7 13.1
(9.4) (8.3) (8.1)
Square meter (m?) 140.8 139.3 134.6
(45.6) (54.9) (49.4)
Household Size 3.3 3.2 3.2
(1.2) (1.2) (1.2)
Mean Age of Household 39.8 41.7 40.3
(16.5) (16.8) (17.5)
Household Income ($) 73,500 73,030 72,784
(33,012) (34,673) (32,633)
Number of AC 3.7 3.5 3.6
(1.6) (1.9) (1.7)
Number of Refrigerators 1.1 1.2 1.1
(0.4) (0.5) (0.3)




“4~ > hB” for critical peak pricing (CPP)

@ Peak-hours (1pm-4pm for summer, 6pm-9pm for winter):

@ Event days = K - (kHZ&EWHD S5, BEXEFIAN3I 0EZBZA5H

Experimental Period (90 days)
A

Time

5 event days
during each cycle
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2) Extrinsic group — Hlii&1 vt > 7« 7= MA -EHEEE,
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2) Extrinsic group — Hlii&1 vt > 7« 7= MA -EHEEE,

@ F— V7 EFBDENMEHZEE (1pm-4pm for summer, 6pm-9pm for winter):
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Roadmap

@ Introduction
@ Experimental Design and Data
@ Empirical Analysis and Results
(1) Overall effects of intrinsic and extrinsic incentives
(2) Heterogeneity in the effects (higher and lower-income households)
(3) Learning or exhaustion? Effects over repeated intervention
(4) Habit formation

@ Conclusion
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Estimation (ZIRDAIETE)

Household i’s consumption Household Time
for a 30 minute interval t fixed effect fixed effect

N\

Iny; = - Iy(Warning) + Z By 1iyy(CPP =p)+0; + M\t + 1,
p=45.65,85,105

Conservation-request Dynamic pricing
warning (intrinsic) (extrinsic)

o /N\BEEICTHEE,. UTDIKETETHEICHERZHETET S . 1) peak-
hours, 2) shoulder-hours, and 3) off-peak hours,
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Question 1) Intrinsic and extrinsic incentives B E—7BDENHEBZED &
STk EM?

@ We compare each group’s peak-hour consumption on “event-days”

Control Group

Dynamic Pricing
Group
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Intrinsic incentive (voluntary conservation-request): ;EZ&HIiE = 3.2%

(1) (2)

Time: Peak Peak
I[(Warning only) -0.0328%*
—
(0.0132)
[(Dynamic pricing) -0.117%%*
(0.012)

[(Price=45yen/kWh)
[(Price=65yen/kWh)
[(Price=85yen/kWh)

[(Price=105yen/kWh)

Note: Household fixed effects and
time fixed effects are included. SE
Observations 267943 clustered at the household level o6




Extrinsic incentive (dynamic pricing): :EBINMZREEEIR = 11.7%

(1) (2)

Time: Peak Peak
[(Warning only) -0.0328**
(0.0132)
[(Dynamic pricing) -0.1177%%* ——
(0.012)

Z T TMDDynamic pricingD E—%2 73w F3hRIZ.
Warning only3.28%\DENNZNR (L TEIK).

[(Price=45yen/kWh)
[(Price=65yen/kWh)
[(Price=85yen/kWh)

[(Price=105yen/kWh)

Note: Household fixed effects and
time fixed effects are included. SE
Observations 267943 clustered at the household level -




L O BWMIiE — SDKRELHEBEHIBIIR =6%, 11%, 13%, 15%

(1) (2)

Time: Peak Peak
[(Warning only) -0.0328** -0.0328**
(0.0132) (0.0132)

[(Dynamic pricing)

[(Price=45yen/kWh)

[(Price=65yen/kWh)

[(Price=85yen/kWh)

[(Price=105yen/kWh)

Observations

-0.117%+* Z T TDDynamic pricingD E—2 /3w bR,
(0.012) Warning only3.28%\DEINZNR (L TEIE).

-0.0597*%*
(0.0211) < Statistically different
| at 1% level
-0.1186%**
. o (0.0236)
Price elasticity
-0.15 —>_0.1392*** \ . |
(0.0250) Statistically different
at 5% level
~0.1517%%*
(0.0249)

Note: Household fixed effects and
time fixed effects are included. SE

267943 267943 clustered at the household level -
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Intrinsic incentive effect : BEFSHEHFDIE S DRI KE LY

(1)

[(Warning only) -0.0419%**
(0.0134)
I(CPP=45yen/kWh) -0.0581%**
(0.0226)
I(CPP—65yen /kWh) L0.1518%**
(0.0241)
I(CPP—85yen /kWh) L0.1676%**
(0.0247)
I[(CPP=105yen /kWh) L0.1851%%*
(0.0253)
I(Warning only)*Income -0.0051*
[Note: Income in $10,000] (0.0029)
[(CPP=45)*Income 0.0090%
(0.0051)
I[(CPP=65)*Income 0.0143%%*
(0.0054)
[(CPP=85)*Income 0.0131°%*
(0.0056)
[(CPP=105)*Income 0.0141°%*
(0.0059)
Observations 267943
Number of customers 681

[(Warning only)*Income
Note: Income in $10,000

[(CPP=45)*Income

[(CPP=65)*Income

[(CPP=85)*Income

[(CPP=105)*Income

-0.0051%
(0.0029)

0.0090*
(0.0051)

0.0143%%*
(0.0054)

0.0131%*
(0.0056)

0.0141%*
(0.0059)
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Extrinsic incentive effect : {EFA{S

HFEDIESDEIRHKEL

(1)

[(Warning only) -0.0419%**
(0.0134)
[(CPP=45yen/kWh) 10.0581%*
(0.0226)
I(CPP—65yen /kWh) L0.1518%**
(0.0241)
I(CPP—85yen /kWh) L0.1676%**
(0.0247)
I(CPP=105yen/kWh) L0.185 1%
(0.0253)
I(Warning only)*Income -0.0051*
[Note: Income in $10,000] (0.0029)
[(CPP=45)*Income 0.0090%
(0.0051)
I[(CPP=65)*Income 0.0143%%*
(0.0054)
[(CPP=85)*Income 0.0131°%*
(0.0056)
[(CPP=105)*Income 0.0141°%*
(0.0059)
Observations 267943
Number of customers 681

[(Warning only)*Income
Note: Income in $10,000

[(CPP=45)*Income

[(CPP=65)*Income

[(CPP=85)*Income

[(CPP=105)*Income

-0.0051%
(0.0029)

0.0090*
(0.0051)

0.0143%%*
(0.0054)

0.0131%*
(0.0056)

0.0141%*
(0.0059)




Question 3) £#[EICE BinterventionsT MEEMER © THRFELA BELES
AH7?

@ B O|ITE Bintervention

- 15 event days during each season (summer and winter)

@ HRMRIIFHEZETKESLLRBRDED. NS <ZEH

@ 3DDYATIVICHIFT T, BERMERZAE

Experimental Period (90 days)
Time
A

N

5 event days
during each cycle
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The effect of the intrinsic incentive : RRZ&E 25 &EHRMIKE LB

Summer

Winter
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Graphs by season
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The effect of the extrinsic incentive: BRZ &R TH R

Summer
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Question 4) Intrinsic and extrinsic incentivesld. “habit formation”z %7z

5UL7EH?

@ /XY NHUNDH~ERBELD]
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~

@ Habit formation(&

tL. ATERFBHEL

Experimental Period (90 days)

2nd cycle 3rd cycle Time
A

AN

/

5 event days
during each cycle

Other days are non-event days
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Intrinsic group: “non-event days”lc & T3 BERMERIEEO

@ "Non-event day” = “no intervention” (no CPP and no conservation request)

(1)

Time: Peak
[(Warning only) -0.0328**
(0.0132)
[(Dynamic pricing) -0.117%%*
(0.012)
[(Intrinsic Group)™*I(Non-event day) -0.0119
+-——
(0.0312)
[(Extrinsic Group)*I(Non-event day) -0.055**
(0.0257)
Observations 401914

Note: Household fixed effects and

time fixed effects are included. SE
clustered at the household level 36



Extrinsic group: “non-event days” Ic&WTH 5 %DHEHIFFIR

@ "Non-event day” = “no intervention” (no CPP and no conservation request)

(1)
Time: Peak
[(Warning only) -0.0328**
(0.0132)
[(Dynamic pricing) -0.117%%*
(0.012)
[(Intrinsic Group)™*I(Non-event day) -0.0119
(0.0312)
[(Extrinsic Group)*I(Non-event day) -0.055™" r—
(0.0257)
Observations 401914

Note: Household fixed effects and

time fixed effects are included. SE
clustered at the household level 37



Question 4) Intrinsic and extrinsic incentivesld. “habit formation”z %7z
5 0L7ehH?

@ BRI TRIFESH?

¢ MRAEILHEERF LRIV, BEINENOERREZRACFIEEDH D

Experimental Period (90 days)
Time

—_—— a nm m m -

A

Treatment effects after the
experimental period?
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Intrinsic group: EEEIE T, HE=HIRIIREEO

@ “After final intervention” = “after the experimental period”

0

Time: Peak
[(Warning only) -0.0328**

(0.0132)
[(Dynamic pricing) -0.117%%*

(0.012)
[(Intrinsic Group)*I(Non-event day) 0.0111 l

(0.0289)
[(Extrinsic Group)*I(Non-event day) -0.0822**

(0.0339)

Note: Household fixed effects and
Observations 401914 time fixed effects are included. SE
clustered at the household level 30




Extrinsic group: B2 T #£ 6 8% DHIBIRHIZ - 1o

@ “After final intervention” = "after the experimental period” (no intervention)

Time:

(1)
Peak

[(Warning only)

[(Dynamic pricing)

[(Intrinsic Group)*I(Non-event day)

[(Extrinsic Group)*I(Non-event day)

Observations

-0.0328**
(0.0132)

~0.117%%*
(0.012)

0.0111
(0.0289)

-0.0822**

R —
(0.0339)

Note: Household fixed effects and
time fixed effects are included. SE

401914

clustered at the household level 40
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@ Experimental Design and Data
@ Empirical Analysis and Results
(1) Overall effects of intrinsic and extrinsic incentives
(2) Heterogeneity in the effects (higher and lower-income households)
(3) Learning or exhaustion? Effects over repeated intervention
(4) Habit formation

@ Conclusion
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@ KARTIE 7« —IL REEZ B WU T OMRRREBAICED AT
o Intrinsic and extrinsic motivation h"EEETEIZ ED K DICEZ D DH

@ Findings
1. Intrinsic incentive (conservation request) = 3.2% OEEEHENE
2. Extrinsic incentive (dynamic pricing) = 6% H'5 15% BN HIERN SR
3. Heterogeneity in the treatment effects (BFT15 vs {EFTE DHE TOREDIEW)
4. After repeated interventions (IR DIFHEE)

1. Intrinsic incentive effects : Zo|DKFEN A—=3ENEZOIC

o

2. Extrinsic incentive effects : Z7[0] DK/ A —=SNE H it

5. Habit formation (B1&1t)

1. Intrinsic incentive: HE{b(d I 59

2. Extrinsic incentive: ZE{LHE C - o (8% D EIERNE D HEHE)
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o MEHMICR THDE. intrinsic motivation|Tk#l U 7= K3

EENSN S 2 EDNEL

- Examples: Flex Power (energy), Spare the Air (clean air)

- Newspaper articles, “successful voluntary conservation”

@ LMULAENS. RIFFTDHAERILE

o Intrinsic incentives : fZHAMIC IF—EDNR L H 5

o LM U. IR ICHRNITZFDREIF/NE <, #Ho

@ =5,
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DFETTHMRN/EOICTESD
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