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Consumer Behavior Model for Distributed

Collaborative Energy Management System

/ Consumer Behavior Model \
Behavior Change i

I External
I Factors

|
|
Internal
|
I Factors

\ Explaining behavior change by external and internal factors. /
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Objectives

« Develop the consumer behavior model which will give
the significant insight on “energy use” in the distributed
collaborative energy management system, through ...

> Finding dominant internal/external factors which
affect the consumer behavior change(Consuming,
Contracting and Investing),

» Analyzing the relations among consumer’s intention
and behaviors composed of consuming, contracting
and investing, and

» Structuralizing consumer behavior and consumer
behavior change.
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DL T Ty Experiment A: Feedback of the average

The electricity consumption monitoring and information presentation system (using
tablet pc) is newly developed and installed into 50 residential houses in Kitakyusyu
City, Japan.

The electricity consumption data is acquired every 20 seconds, stored into the cloud
server, and analyzed.

Several information is feed backed to consumers
— real-time energy consumption [Experiment-1] => No clear difference (C <> T).
— average of consumer clusters which that consumer is included in [Experiment-2]
— information of best practice consumers [Experiment-3]

The effect of displayed information is analyzed by monitoring the change of the
energy consumption afterward. (Reference dependence)




sl Experiment A: Feedback of the average

Observed Results
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» Average data of each house of each day is calculated for 45 days during 9/1~10/31, 2015 (weekday
only).

» Differences of the houses from the average of the group including the house are calculated.

+ These differences are clustered into 4 groups at the first week by their scale and plotted about their
change for the follower weeks.

Energy usage of lower average consumers converge toward the average. (and
maybe, upper average consumers also)
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e | Observed Results

The degree of the information impact
on energy reduction.

Less

Some

Less

Average

Less

Some

Less

Information impacts less on consumers who are too close to or too far from
average. (Need the exact qualitative study. Samples are not enough this time.)




Experiment B : Impact by Social Norm

Investigate the consumer behavior change by showing the message on
1) advice for saving energy (behavior itself)
2) significance of the behavior

Experiment period : 2014/11/17 — 2015/3/29 (4 months)

LR NAVI-ENE @) /#Lnsastaadsthi | mmIskzamErzsasnss  [CICEel
®e.. h YLUTWET
R—L —ERR TR —1EE - 5 v IEE ~ BEBIEE - BETE -

A "L ERESEBX

RS THE

10A16H(XK)
e ADWEWEEPE TIZ T XHITHETU X
o RIFH L&Se BEEEE &< ORETIE, 2 b muFE
RH 0~6 6~12 12~18 18~24 1%DREHIIT>TVETD, ~18 18~24 C— o RS
fﬁ Q Q N 17}:?(800/0)
B 14.4°C 16.2°C 18.4°C 19.5C “ .9°C 17.9°C E—oJERAR
EBEXkE 0.2mm 0.0mm 0.0mm 0.0mm T OTOTTTTTOTOTTTToU.0mm 0.0mm -
3303 5kW 3289 5 kW
HEE @L\\ @L\\ @_‘\\ ®;\\ @JA\ ®L\\ @JA\ @L\\
-tz L p
o —

RAY—FR Ty TER HMABZR E- -t




Experiment B : Impact by Social Norm

[result]

Social norm 9 : . .
(descriptive norm) © x% compare to neighbors put into action
Social norm x% compare to neighbors put into action

(descriptive + injunctive norm) © + Good job + Expect more

Self-interest O You benefit x-yen, if you failtodo - - -

Loss aversion O You lose x-yen, if you failtodo - - -

Environmental protection @ You can reduce x kg CO2 emissions for global environment.
Social responsibility VAN You can reduce x % power usage for next generation

Only advice for power saving -
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Flanagan Quality of Life Scale (QOLS) original

conceptual categories and scale itemes.

Conceptual Category

Material and Physical Well-being

Relationships with other People

Social, Community, and Civic Activities

Personal Development and Fulfillment

Recreation

Carol S Burckhardt and Kathryn L Anderson “The Quality of
Life Scale (QOLS): Reliability, Validity, and Utilization”, Health

Qual Life Outcomes. 2003; 1: 60

2018/10/09

Scale Item

Material well-being and financial security
Health and personal safety

Relations with parents, siblings, other
relatives

Having and raising children

Relations with spouse or significant other
Relations with Friends

Activities related to helping or encouraging
others

Activities related to local and national
government

Intellectual development
Personal understanding
Occupational role

Creativity and personal expression

Socializing

Passive and observational recreational
activities

Active and participatory recreational
activities

K.HIDAKA@Titech 3




Management
SYSTEM

Conceptual Category

Material and Physical Well-being

Relationships with other People

Recreation

Carol S Burckhardt and Kathryn L Anderson “The Quality of
Life Scale (QOLS): Reliability, Validity, and Utilization”, Health
Qual Life Outcomes. 2003; 1: 60

Flanagan Quality of Life Scale (QOLS) original

conceptual categories and scale itemes.

Scale Item

Material well-being and financial security
Health and personal safet

relatives
Having and rqQid
Relations e

Intellectual development
Personal understanding
Occupational role

Creativity and personal expression

Socializing

Passive and observational recreational
activities

Active and participatory recreational
activities
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