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Consumer Behavior Model for Distributed 
Collaborative Energy Management System�

Consuming  

Contracting Investing 

Consumer Behavior Model 

External 
Factors 
 
Internal 
Factors 

Behavior Change 

Intention �

Explaining behavior change by external and internal factors. 
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•  Develop the consumer behavior model which will give 
the significant insight on “energy use” in the distributed 
collaborative energy management system, through … 

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

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

Ø  Structuralizing consumer behavior and consumer 
behavior change. 

Objectives �
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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)�



•  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. 

Experiment A:  Feedback of the average 
Observed Results 

Number of 
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Energy usage of  lower average consumers converge toward the average. (and 
maybe,  upper average consumers also) 



Experiment A:  Feedback of the average 
Observed Results 

Energy consumption�

Consumer  PM �

Consumer  PL �

Consumer PS�

Consumer MM�

Consumer MS�

Consumer ML  �

+


�

Average �

The degree of the information impact 
on energy reduction. 

Less�

Less�

Less�

Less�

Some �

Some �

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
 
 

 
 
 
 
 



Message # � Examples of Message �

Social norm 
(descriptive norm)� x% compare to neighbors put into action�

Social norm 
(descriptive + injunctive norm)�

x% compare to neighbors put into action 
+ Good job + Expect more�

Self-interest� You benefit x-yen, if you fail to do�000�

Loss aversion� You lose x-yen, if you fail to do�000�

Environmental protection� You can reduce x kg CO2 emissions for global environment.�

Social responsibility� You can reduce x % power usage for next generation�

Only advice for power saving -- �

Experiment B : Impact by Social Norm�

��

��

��

��

��

 �

9result��



ê³�¹üãHā�Ľ� 
b. DPG/4V�¹üãH·�ü° 

1.  ê³�¹üãHā�Ľ 
 a. qlfģë 
 b. DPG/4V�¹üãH·�ü° 
 c. �¹üãHā�Ľ 
 �Í_s*ç_sĈ�G/4Vj\zeto� 
  

2.��������ê³�¹.Ê¯�¹.ĸ¶�¹�£ðÀ 
  

3.�_s~`3Ņ½ı¸LHŔŎ 



ÆĺĎgx3ody}rm[ŉĖ�� 
�nx�p�gw�g®än3j�ŒėĦÌåé�SU�

�u¥{a�-KSYMXERYE-79Ü��a�.}m±w�



�u¥{a�-KSYMXERYE-79Ü��a�.}m±w�

��Ó¹*a<:%DPv¢vÂ-l�)�}m±w!9DP.Ù��+�¨ßu
�=£eä��Å�.âåo|�=a'%� 

[�8:%�g] 
1.  DP.Ê¦�Ù�!9./,#��

•  �9�rÄ½�à��i§©æ.�3c<".m-®n.W
J?Y�h��:9�
- È�0y�,qÇ�1)ØÚ3*�-19+��*ã1c<")ÃÉ´-1��+1'%OH
Y�

•  ®n¯�.OH
Y�:%a�.W
J?Yw 

2.  �¨ßu��Ý:)197�-g�9./,#��
•  ¡Ö,.*�h��%8²Ð!9�+1�OH
Y=t4)19��

(%&�$.OH
Y/�9FAUYL.3-n¼��h�°�-�¨�Ê1)19³¤���9) ��

3.  d�+.á�.08(��i )19./,#��
•  i§©æ�Z��Õ,9�8*/,1&;����



ê³�¹üãHā�Ľ�c. �¹üãHā�Ľ 

1.  ê³�¹üãHā�Ľ 
 a. qlfģë 
 b. DPG/4V�¹üãH·�ü° 
 c. �¹üãHā�Ľ 
 �Í_s*ç_sĈ�G/4Vj\zeto� 
  

2.��������ê³�¹.Ê¯�¹.ĸ¶�¹�£ðÀ 
  

3.�_s~`3Ņ½ı¸LHŔŎ 



#/
"(�!�����)*�%$&'����3 � 
�Project Tsushima��

Smart 
Meter �

House�

B-route data 
transfer�

IP otification �

ONU �

Smart Phone 
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ü �Experiment on Intervention by 

Information and Group Incentive 

ü  Application of Disaggregation  

ü  Collaboration with Tsushima 

City and Tsushima Environment 

and Energy Consortium 

analytics�

OLT: Optical Line Terminal 
ONU: Optical Network Unit�
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Tsushima Island�
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ü �Experiment on Intervention by 

Information and Group Incentive 

ü  Application of Disaggregation  

ü  Collaboration with Tsushima 

City and Tsushima Environment 

and Energy Consortium 

analytics�

OLT: Optical Line Terminal 
ONU: Optical Network Unit�

optical fiber�
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Smart meter 
installed 50 hs  
extended to 100 hs.�

Information is 
displayed on Cable TV.�

Consumer Behavior Model is 
hypothesized on studying 
cognitive phycological 
model. �

Disaggregation is studied for 
installing into current system. �
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n  電力契約を変更した消費者に対して、契約の特徴毎に変更行動理由とその行
動が生じる要因（属性）、電力使用行動及び設備投資行動との関係性を明ら
かにするとともに契約変更していない消費者の意識・行動を明らかにする。 

需要家行動モデル 
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データの取得：消費者へのアンケート
調査 

n  新電力会社に対して、下表に示すように再
生可能エネルギーを重視する会社、地域と
のつながりを重視する会社、経済的メリッ
トを重視する会社の３つのタイプに分類。 

n  契約の特徴（３タイプ＋契約変更無し）毎
に需要家へのwebアンケート調査を行う。 

■ アンケート調査期間：2018年7月 ～  8月中旬 
■ 回答者数のうち分析対象データ数：1096 
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[Q]あなたのご家庭で、「電気の購入先」を変更したきっかけや理由として、それぞれどの程度
あてはまりますか。 
回答：1とてもあてはまる　2ややあてはまる　3どちらともいえない　4あまりあてはまらない　5まったくあてはまらない  
にて各グループの平均値を下表に示す。 

契約特徴毎の電力契約行動における主な変更理
由 

電力会社毎に訴求している契約の特徴に対して消費者の変更理由に影響していることがわかる。
会社の信頼性や事前の説明については、各社に有意な差は見られなかった。 
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Consumption 
 

Generation�

Distribution�

Flow of Power�
Flow of Information �

�	�K.HIDAKA@Titech�2018/10/09 �

Traditional Energy Service System 

Traditional 
Supplier�

Consumers �

“Value is created in the firm”�



Consumption 
 

Consumption 
Generation 

Storing 
000 

Generation�

Distribution�

Generation 
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Flow of Power�
Flow of Information �

���K.HIDAKA@Titech�2018/10/09 �

New Energy Service System 

Traditional 
Supplier�

Distributed 
Supplier�

Demanding 
Actors �

“Value is created among actors”�
“Demanding Actors’ roles become 
complicated and significant.”�

We should change the way of 
thinking. �

Not Power but Information flow 
enables the co-creation.�
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Flanagan Quality of Life Scale (QOLS) original 
conceptual categories and scale items.�

2018/10/09 � K.HIDAKA@Titech� ��

Conceptual Category Scale Item 

Material and Physical Well-being Material well-being and financial security 
Health and personal safety 

Relationships with other People Relations with parents, siblings, other 
relatives 
Having and raising children 
Relations with spouse or significant other 
Relations with Friends 

Social, Community, and Civic Activities Activities related to helping or encouraging 
others 
Activities related to local and national 
government 

Personal Development and Fulfillment Intellectual development 
Personal understanding 
Occupational role 
Creativity and personal expression 

Recreation Socializing 
Passive and observational recreational 
activities 
Active and participatory recreational 
activities 

Carol S Burckhardt  and Kathryn L Anderson “The Quality of 
Life Scale (QOLS): Reliability, Validity, and Utilization”, Health 
Qual Life Outcomes. 2003; 1: 60 
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��ļk3z.ļa~3vEH±įHąĨ 

Ó¹�u�
�f�Z�
�
H27��

Ó¹�u+.ÁÌ�u��
Ó¹�u�8­Î.�ph�Ã6Ü�ÃK
H=Û·�)5
81�\ÁÌ�¦=Ó¹�u1Q?
MNI@!9�n*�
9��
2%��p. À-�1)/�lË�_�+xÏ��y^~
i=lº+�%g~[+ À=«j*a��+=�¾�)1
9��

`¬��lËs�`
¬Ä½BYG
C>
T�
�f�Z�
�
H28��

`¬��lËs�`¬Ä½BYG
C>T+.ÁÌ�u��
3�Ñ+ÁÌxÏ=a1�vÂ�ª=�¾�)19�2%�
CEJT¸Þ-�%')/lËCATV[b+�u!9�+*�
Ò�o-v{w!9�-b[v×*�9Q?
DPVJ?=
�¾�,�8vÂ=�4)19��

��÷ı¸k3z1ĜňĠċńd�i3eZz0T�ĥHùĩH�ńĚn3j 
YÈě��ńĚÓņ|n~Gæŀ 
�÷ı¸k3zH�ńĚÓņn3jY®ęGí³Ó��M>.ĺĎÖ¦ĿLH 
n3jí³±įY®ñ��



���¿»º�þî0ìĔ�ºĿ� 

&�!�+*�)��+*%���+*����*:(#�@"�

F�<=B@#�;CA
����>��?'<E����@ �:+*1322*46968*.,-0G�$�DH+*/*579*.,-0

	�

��������
��������"�����!�������$���������
�"$����#�

����!��#������ ��#�������"$��!�����%��!�
������

�
		�����

 ���&%!���&%
$��&%����&%����&%5=@B>A<?B<79;#�	
��8����7"6;�
5&%,.--%/1413%*()+C���:D&%+%024%*()+'

��

#���'&�%��'&�� '&"�
�&6�����A@?B>9;=$��!978=
�	��:������6'&-/..&02524&*()+C���<D'&,&135&*()+


�

9ìĔ�º��

� ��"!��"!�
"!

"!��"!
��

���*���	)��,�'+��)�(
+�����

�#$�%&&.20/-1


�($'�"���������������������"�����!���
��"����
�&���#��������$������!�'���
������������

��!%�����'"#�����"��!����" ��#�������!�'�
��!%�����'"#��

	�

�����



���¿»º�þî0ìĔ�ºĿ� 

���CA���4CA	%��CA�+��CA�5,1�CA�@�2CA�!2=CA.�"�CA&<$�CA\cjei
bZmeCA�+/�CA��9�=CA� ��CA>03�CA;!��CA6(�#CAB[dk]mfd_hlc^`ag
X:)VY�*-�W?7-�BCA8'W��CATQPEAIIAOQEAKCARREILIDIMGCANSPUAHFGJE





����@�$�!
@�+�"@����@���
@����%@) #�@(�
�@-FJMGP*
&��D��>FJMGPKJHLNICABE*&��-@FJMGPO'�?9<;/,36,7</,4.,8:=,2015

	�

�����'�� �$&���������� ������
�')��"$($������$&�,���#�����
��+�"$($


$#')"�&�	���*�$&��$��!��$&���'(&��)(���

$!!��$&�(�*���#�&�,���#���"�#(��,'(�"

�����������
��
��
�$& '�$%�$#���'(&��)(���
�#�&�,���#���"�#(�
�,'(�"'

9þî��

9wgj3�º��

����:����:��
�
:	���

����?����>�=@
�
A;%8-5(,-1+�'),&7-23�2*�(21460)34�-1�5,)�
)/)(53-(-59�0&3.)5<B

�!  �"�$�#�����

�����&
����&���
��

��
�*�)-��	�(�'-��
���
,+��

 "!!�#�%�$�����

!ĆUHėĦ¼�DI.þîÊř(4��EŅ½ı¸ï¥GĴĉ:V>OH�¿í
¹�-�



6ŁŇ+U1E-68,M9>��


