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Introduction

@ Increasing energy consumption in the commercial
sectors
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Introduction
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Questionnaire-based survey

Survey method Web survey

Office workers throughout Japan. Registrant of web

Candidate for survey . . .
questionnaire survey by research organization

March, 2010 (Be careful that the date is before

Surbey period Earthquake of 3.11,2011)

The number of effective

: 2,512
replies
Attribute of respondent such as gender, ages, position, etc.
Attribute of office where respondent works such as region,
Survey item building scale, etc.

Adoption of each energy-saving measure,
approval/disapproval of each energy-saving measure, etc.
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Percentages of adoption of energy-saving

measures

Percentage of adoption [%]
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Turning off lights in common-use spaces

Using energy-saving mode of personal computers
Using energy-saving mode of PCdisplays

Wearing a lot of clothing in winter

Turning off lights during the lunch break

Using stairs and not using elevators

Changing the heater temperature at corridors
Changing the air-conditioning temperature at corridors vorker's

Turning off lights near the windows and use daylight g
Changing the air-conditioning temperature in summer
Changing the heater temperature &

Turning off air conditioners for extra working hours nditioning

Turning off heaters for extra working hours nience

Reducing the numbers of elevators
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Percentages of worker agreement to energy-

saving measures

® Adopted Percentage of workerswho agreed with the energy-saving measure [%)]
B Not adopted 0 20 40 60 80 100
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Percentages of worker agreement to energy-

saving measures
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Percentages of worker agreement to the measure of turning off
room lights during the lunch break for different decision makers
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Percentage of agreement [%)]

Not adopted

Adopted by
request from the
owner of building

Adopted as part
of company

policy
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Percentages of worker agreement to the measure of turning off
room lights during the lunch break for different decision makers
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A Hypothesis to energy-saving

@ The percentage of agreement was high even though
the owner of the building request the measure

@ Providing opportunity to experience energy-saving

effect
=

@ Understanding of workers of the effect of the
measures can be enhanced

P

€ Promotion of energy-saving measures
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Frequency distribution of actual air-conditioning

temperature set in offices for each type of decision maker
70%

= 60% | ®Owner of the building(N=157)
g 509% Office manager(N=386)

% 40% m Office workers(N=732)
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Relationship between air-conditioning
temperature and worker comfort

Hot T Office manager
O Office worker
Warm / o
® o
Neutral o @ /c\
hAN\Yg
Cool
Cold | |
15 20 25

O Owner of the building
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Air-conditioning temperature [deg-C]
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Purpose of the Tool

o 1e CO2 Reduction
BUIldIng Environmental /-
Impact
Owner
<
Tenants
Tenants Worker Effects on
e Thermal Comfort
(employer) (employee) OrKers
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AHP hierarchy diagram

Ranking the preferability of

measures
Owner of the -
s Tenants Office workers
building
Environment Reduction of Reduction of Effect on
al impact owner’s cost tenant’s cost workers
All- )
" Room gL Conveni
conditio : Lighting
: heating = = ence
ning =
15 measures Seven measures ) ]
] ) Seven measures
related to related to ) Ny
B . related to facilities
workers operations
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Calculate Evaluation Criteria

Model Building /EQZL?XQCE"Q;‘;{;“’“"”

=] »(=— z ‘@
Cost Reductio/n1

€l
Questionnaire “ ~‘
Workers benefit

Cost of Installing Facilities,
Maintenance cost

CO2 Reduction

Satisfaction Satisfaction
=100% =7?%

- Turning Lights Off @

- Changing the air-conditioning Temp. Etc.
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Summary of specifications of six model buildings

Large building Small building

Rented building ( used as office)

Ten stories above ground, one

Eigh '
story beneath ground level ight stories above ground

Total floor area: 12,000 m? Total floor area: 2,000 m?

Story height: 3.8m

Ceiling height: 2.7m

Number of elevator: three Number of elevator: two
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Weights for evaluation criteria for different

decision makers

Welghtsof each criterion

0% 20% 40% 60% 80% 100%
Heating Conve
nience

Worker's
opinion

(N=1911) Lighting

i
owner's cost
Tenants'

opinion
(N=104)

Owners'
opinion
(N=---)
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Calculation results of total benefits

(average for six model office buildings)

[op]uoissiwzg 20D
ul uononpal Jo saley

0 O© < N O

/
.

| s I s |

current situation
e S o I o H e S 0 O o |

CIRates of reduction in CO2 emission

=-Total Benefits

Total benefits reduced compared to

N

yeainyesadwal Buluonipuoa-ire ayy Buibueyd

sinoy Buisiom eiIxa 10} SIBUONIPUOD-Ire Yo Buluing
ainyesadway Buuonipuoa-ire ayl Buibueyd
Jawwins ul Buiyiold b Burreapn

slopliod Jeainteiadwsal Jajeay ayy Buibueyd
ainjesadwal 1eay ayl bBuibueyd

sinoy Bupiom eiixa Joy sialeay Jo Buiuing
DV/AH JO 82In0S Jeay ay) JO adueueluRk
Sa|ioe} Buiuonipuod-ire Jo AVA JO Uole|felsu|
Jaum ur Buiyio)d Jo 10| e Buueapn

SI0TeAd|d JO slaquinu ay) Bulonpay

saoeds asn-uowwod ul sybi yo Buiuing
sJorens|a Buisn jou pue sirers buisn

DOVAH 9yl Jo ainjeiadwal Jarem ay) Buibueyd

DVAH JO SI81y 8y} JO 8dueURIURIA

(sainseaw Huwes-ABisus ou) uolenis uauNg

|:|=.|:|=.EI:.=

Total benefits increase
compared to current situation

Infng

|

s1jauaq |e10l

swooJ AloJene| Ul JOSUSS UOJIOW 8y} JO Uolre|[eisy|
s|lem Jo uoirejnsul Buisealou|

sAe|dsip Dd Jo apow Buwnes-ABiaus Buisn

awnjoA uolre[nuaA ay) Bulonpay

SMOPUIM JO uolre|nsu; Buisealou]

abeseb ay1 Jo sinoy uolrejuan ayl Buionpay
slaindwod [euosiad Jo apow Buwnes-ABiaua Buisn

(1H) BunyBy Aousioye-ybiy Jo uoire|ieisy

- afeyoed ay) 1o} WBISAS [01JU0D JO UOIIR|eISU|

"*9SN pue SMOPUIM 8y Jeau s1ybl| 4o Buiuing

Mealg youn| ay) Buunp swbi yo Buiuiny

"*J0 Jaquwinu ay} Buiseasou)) eare Bunybi Buipnig

**92IN0S B8y 8y 10} WIISAS [04IUOD JO UOIeR|RISU|

(@37) Bunyby Aouaioye-ybiy Jo uoire|elsu|

© CRIEPI



— ]R Ganlral Ressarsh Institute of
Electic Power Industy

Conclusion

€ Carried out a large-scale Internet-based
guestionnaire of office workers, tenants and owners
on the current status of adoption of energy-saving
measures and their agreement and disagreement to
promote energy-saving measures for office buildings.

@ Proposed a tool to support the decision-making
procedure related to the selection of energy-saving
measures using the analytic hierarchy process.
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