ERR2 7 HEE

BRESAIRZAINA/R—2 a3V EBRTS
AHEFEREERRAERS

(REFMRICE T EHEAEROEBERREL
@Rt E DR E TILIEE)

® & B

Trk2 8434

BERT—42—Y—EZRAKxA=4






Iﬁ27$ffﬁ§747X&4W4/A~V5/%%%Té%ﬁ?%%%$%
ZREER (BEREMMITR T D Sl ALiE s ORI L & RERIES DR € 7 /LA 50)

P~U—

LB HD
FREZ BT DRI R 2 L0 —J@HE L TS 2 ERBRBOME L 72 5> TWD D, ZDTZDORISHE
ELT, TRV F—HERZHIE LSO, REEEZHZ2DT, BNCELELIH T RIERRFET A 7
ABZANSNELIFEAZANEEHHIE L TN ZEHHMETH D,
REBIL, ZOBTRMERFETA TAZANERZELE R L TN 2D, TR LF—HERED X ) 720
kORI %, AEESLCHILR COREFREICL 5 = 3L X —EE & T BRILRERHEN SO EEE
BRI Z BT, ATERER - RO RIS 2 0 % 2 T miliE OO [ B L AFRO BN SICER L
7261 (Non-energy Benefit (NEB)) i+ 52 LH#HINETHHLDOTH S,
BAREITIE, PR 26 R L0 FHAIA Ak 2 mlisfRabiisk 12 38\ RO MERR 1T & 2 W BRAYIR.
BREE & NEE OODHERIRASREOFHBBIRIZE B L TG A S L, BEEAHIZE T AIRIKFET A
T ABA WATENORERGE L . A C O 2 REALMR% O FHE L 72 5 B AERESF OB R Z BT,

2. EBNE

2. 1 et gt o pt

(1) NE BRI
AR SR DG A B F 2 T BRI T D mlinfEakhiEsk ORI HE L & RIS ICED D, NE
B& L7z Mg Mkits) Mttt (aIa=4/—T 3 %)) 2T, NE BiHlfEEC, RE -
MBS DOPIAEEE AW TE 2 T 2 RRIICEE LT,

Fo. EltE bRk O FRICK L, ABE OPREECHS O EAY, FEaki e Em Bl EONE
B, NEEAN: EDOE B (Energy Benefit) (TN D Z LT DWW T HARGA N T, RRAVICHEETE 2
1T-o7,

(2) NE BiHlHEEEOL BT 7o kit Tt o s
FRMARTHEI L., NEB &AL ORRBEGREZ BB 2720 0BNRAERE 25t L, =%
NE—HEBEOVIal—raly, EPLKIINT TOTIA TAZANOT »r— Nk, NEHEIEE)
BEOFH, ERERBEHBNRORE LTI 2L & L,

2. 2 BLHIFH A % O FE i

(1) VR FHAROTE B &5 oD FE i

AR FEZEHS CALIMR TN 3 I AT O v tE Ak fi s (5% i L 72 IRIR SR (5 O WATRRE) Z W T, k2
TH AR~V 2 84E 2 1 E CERGHIZITV, Bk O RIRAREORFE IR L., k4
~8 AZOWTIE, ZFEEMTHEMET HaHUT — & & Hv iz,

Fio, AW (1 2~1H) ([ZEMEHINE LT, &k 4 TR E OB E 2R GUTRINEY —E 7 7 7
o+ Z PRV T2 F i R RS & I LT,
TEEEMERF O 7280, U A hoXy REGRENEG 2 FW CAJE &GS 3 0 4 FLE O R 8 E-CHEIRFF % 0 E



BT —2 2 0E Lz,

(2) NEEEHE~OBINT > 7r—k

BUERANBE SN ZHR, [URENBET 2 G - k) ToOREEFEOMBEAMRATET 572
W, IR A E T A EEEDOANFEES 04 &5t s L, NEEET YOO F =y 7 U A K
AEALIBMT o — NfEE 1 0 HICEm Lz, £/2, 1 1~1 2 AIC&HoBmT v r— Nk
EATOEEREME, TRidtE, TREh&2 e Lz,

(3) NEHOIRBERTIREOTZODOT o r— MNi#
PO N E B & O EE SN A ANDIREKRE ZHBT 570, (2) D1 O0OAT 7
— MIBWT, AFEEORBIRE - BB, ENRBREZICHOWVLTHERIEERE L,

(4) [RRFETA 7 AZA NATENDORT

NEEEEIZ & - TOMEE, REtE, #MICETONEBZM ESE, =)L X —HEHIBIZ S 7%
MDIRIRFI T A 7 22 A MATEO BAERISER (V7 FROAN—R) Zkat LakdT LT,

N— REPRE LCIE, S0 e Bt m Bk (B 7 4 VA0 %) 248 (1 H) 121 O EEE T
FMi LTz, V7 RRPRE LCIIAW (3 H) 1K Miak CRIBRAS A BAME L, MBSO REMIET v 7
— R EEHT =2 B HE LT,

2. 3N E BaFfifete. FHlFiEORESE « I8N & OV 4 PERRGE

(1) NE BiHlifEts, R FEOHE S

R T — 2 N2, 2 THEME LI-BHFRES TR ONET —F 2 b LT, BEOHIERRHESH
WA D DEARIB S F 2B F A TIHMETFEZME L, TORR, Mgk OIHE &R/ ToREE
72 & DEROATE 2 DTl F A2 LR LTz,

(2) NE BiHMlifEtE, FHlTFEOEMN

i R AL R O TEE ER 2RI LN E BRHMEfSIE 258 LIBN L7z, AN E BaHiifet#ix, 2.2
(4) KIRFE T A T AZA NMTEOBRATRER &LV | JREMATHE TCOMET —F OBELEN LT RLF
—HEEHBELZ Y I 2L —Ta v L, EBEHIEG R ZRE LT,

(3) EWmERE (TEUCH T 5 NE BRHMfEE)
BEAEFZE SRS 2 S8\, WA CIRIRE T A T AZ A N EETT D 2 LT R D EREHEE
DHITEEN R OREA 27k 7 T,

(4) NE BaFlifete, FFliF-I50% A VERRE
EiL (1), (2) THEZE - B L7-N E Bl A& OFHIEHEAEIZ DWW AFEEF L 72 iR E T —
R0, T — NHERER A RO TONT U, SRR K& O 1k O 2 4P & fGiE L7z,

(5) RIRFT A 7 ZAZ A NDOFATIC K 2N E BRflitats, FHhFE D 2% Y PEREE
2.2 (4) DIRRRFRT A T AL ANMATEZFIT L, BBEATERO 1 ERORERET — 2 Z i L,
N E BaFAliFERE. #HF1E D FERMPEC 2 G P 2 RE L 72,



(6) MAHZBXHICLSNE BIFHHRE, FTFH0 % 4 ERIE
B (1), (2) CHESE - B0 LN E BRHIREIC SV T, AREMEMEL b A2 5 B ER SR
ERIEL, BIRNBIE 220 5 = & CRRRER ORI 00 B A AET 5 = 2.

Eio, MEHE L U CHRESEORRIRRICA LT v — MEEUEE T U v 7 S L, N
E BFFIREOE 2 4 0 B4 5 AR L=

2.4 TRALERFHEDEHHITECN R O E BRI
2.3(2) TRE L= F—HEEZL LY . MR FESHERE 2R LT,

2.5 fwm- Lo
2.1~2. 4 FTORE - BiTLV, BEILCTHEED 7 4 — v 7 BilkA, AEFEORERE L TN
E B HEIE K& OG5 EIC W TOE X FOMESZ BT 5 L b, S%OEE M Lz,

2.6 WRIEROBE (KRFET A 7R EEtonE M)

(1) NE BaHiliFiEDE KB T 2 BRI OMERK

FEERAG R GGLIRTTNZ 13 U & 5 AbimE & O IR) o EifEdbiasics <, KIRET A 7
TEVD LY LA 5% % fid EHE L OANBEF ISR ST ETOMHERSCEZEE L L TOIEH
T BE U REFEE R R A ERL LTz,

(2) FRETORRKICE D8 RIER

ARPETHONDFHMT — X FA2IEH L, INBATRE & @abiEsk OIRBBRE & =3 L X — & T —~
(ZIEFIFIEZR ATV, T OB EFRETRELEZFOFRM - EkEK -7,



FY 2015 Project for the Development of a Method for Evaluating the Promotion of a
Low-Carbon Lifestyle

Commissioned Business: “The development of models for evaluating carbon emissions
reductions and heath improvements at welfare facilities for the elderly in snowy cold
regions”

Summary

1. Business purposes

Further promoting preventive measures against global warming at the household level is
a pressing issue. In promoting such measures, it is necessary to move from our current
lifestyles toward an affluent new “low-carbon lifestyle” by reducing energy consumption
without sacrificing the comforts of home life.

This business aims to establish an index called Non-Energy Benefit (NEB), which is to be
added to conventional indexes of energy consumption and other indexes, with a view to
proposing and promoting this new low-carbon lifestyle. In the development of the new index
of Non-Energy Benefit (NEB), the primary focus has been placed on improvements to the
health and welfare of elderly people and their affluent lives, and careful consideration has
been given to the characteristics of lifestyles in snowy cold regions, including Hokkaido and
Tohoku, Japan, where carbon dioxide emissions are high due to the need for heating.

More specifically, this business addresses the formulation of a hypothesis by focusing
attention on the correlation between the physical thermal environment maintained by
heating appliances and facility performance and the psychological thermal environment
that residents experience at welfare facilities for the elderly at which measurement has
been conducted since FY 2015. Those efforts are made with the aim of reviewing a
proposal for the practice of low-carbon lifestyle behaviors in a snowy cold region, as well as
for presenting residential environmental conditions that will constitute a benchmark for
COz-saving welfare facilities.

2. Business

2.1 Clarification of guidelines for examination
(1) Systematic clarification of the NEB

In light of the hypothesis obtained in the business performed in the past fiscal year, NEB
evaluation indexes and explanatory variables such as temperature and humidity were used
to systematically consider the concept of "health,” "comfort" and "sociability
(communication, etc.)", which are viewed as parts of NEB relating to the reduction of
carbon emissions and good health at welfare facilities for the elderly in snowy cold regions.

Further, systematic consideration was made regarding NEB by formulating a hypothesis
in order to explain to operators of these facilities how improvements to the comfort and
sociability that residents can enjoy is related to the NEB, such as with respect to improved



satisfaction with the facilities as well as with respect to Energy Benefit (EB) arising from
reductions in utility costs and the like.

(2) Clarification of examination guidelines toward the improvement of NEB evaluation
indexes

It was decided that the following should be conducted: energy consumption simulations,
questionnaire surveys on lifestyles from spring to autumn, measurements of activity levels
of residents, and estimations of the medical expense reductions afforded. This was decided
after considering additional survey items to be included in order to gain a detailed
understanding of the causal relation between the NEB and the explanatory variables that
were systematically clarified as mentioned above.

2.2 Implementation of field surveys
(1) Implementation of measurements for temperature and humidity, activity levels, etc.

In the business carried out in the past fiscal year, thermo-hygrometers installed at about
50 locations in three welfare facilities for the elderly in Sapporo were used for continuous
measurements from April 2015 to February 2016, whereby the characteristics of the
physical thermal environment at each facility were understood. From April to August,
measurement data obtained from measurements conducted by trustees of this business
were used.

Additionally, in the short-term measurement in winter (December and January), surface
temperature measurements were taken by infrared thermography at about four rooms in
each facility.

For health evaluation, wrist-mounted activity meters were used to measure quantitative
data such as the activity levels and sleeping hours of about 30 elderly residents.

(2) Additional questionnaire survey for elderly residents

To gain a clear understanding of the usage of heating facilities in summer, when there is
increased concern about the development of heat iliness, and in the interim periods (spring
and autumn), an additional questionnaire survey was conducted in October by using a
checklist to prevent further needs for nursing care from escalating. Also, during November
and December, an additional questionnaire survey for winter was conducted in order to
understand the heath of the residents, the comfort of the facilities and the activity levels of
the residents.

(3) Questionnaire survey on subjective thermal sensation as described by the residents

In the questionnaire survey that is referred to in (2) and was conducted in October, the
residents were invited to answer questions regarding their sensation of temperature, the
actual temperature and humidity, the indoor thermal environment and the like. In this way,
an understanding of their sensation of temperature, which is assumed to be associated with



the NEB for health and comfort, was obtained.

(4) Trial implementation of “low-carbon lifestyle behaviors”

Specific remedial measures (tangible and intangible aspects) to promote low-carbon
lifestyle behaviors that have the potential to improve the NEB and that are associated with
health, comfort and sociality for elderly residents, and reduced energy consumption, were
reexamined and experimentally implemented.

The tangible aspects of the remedial measures involved the enhancement of insulation
efficiency (the application of adhesive window films etc.), which was carried out at about ten
rooms in winter (January). The intangible aspects of the remedial measures involved the
holding of a workshop in winter (March), and the effect of the workshop was understood
from the results of a verification questionnaire survey and measurement data.

2.3 Development, addition and validation of NEB evaluation indexes and evaluation
methods
(1) Development of NEB evaluation indexes and evaluation methods

On the basis of business data from the past fiscal year and data obtained from the field
survey referred to in “2.2”, and by giving consideration to the results of surveys on research
outcomes and technical advice from experts, evaluation methods were developed. As a
result, an evaluation method that uses a frequency distribution table of temperature
differences between common areas and individual rooms was formulated.

(2) Implementation of NEB evaluation indexes and evaluation methods

An NEB evaluation index for operators of welfare facilities for the elderly was developed
and implemented. This NEB evaluation index was calculated in the following way:
Temperature data obtained from the results of the trial implementation of low-carbon
lifestyle behaviors described in “2.2 (4)” indicated that there were differences in
temperatures between before and after the implementation. Based on the temperature data,
the reduction of energy consumption was simulated so as to estimate the utility cost
reduction effect.

(3) Conversion into monetary value (NEB evaluation index for administrative bodies)

In reference to previous research literature, the effect of reductions in medical and
nursing care costs resulting from the implementation of a low-carbon lifestyle at a welfare
facility for the elderly was estimated.

(4) Validation of NEB evaluation indexes and evaluation methods

The validity of the developed/added NEB evaluation indexes and evaluation methods
mentioned in “(1)” and “(2)” above was analyzed and verified by using temperature and
humidity data obtained from measurements conducted this fiscal year and the results of the



questionnaire survey.

(5) Validation of NEB evaluation indexes and evaluation methods by the trial
implementation of a low-carbon lifestyle

After trying the low-carbon lifestyle behaviors referred to in “2.2 (4)”, one week's worth of
temperature and humidity data before and after the workshop were compared in order to
verify the effectiveness and validity of the NEB evaluation indexes and evaluation methods.

(6) Validation of NEB evaluation indexes and evaluation methods by a review committee
Validation of the developed/added NEB evaluation indexes and evaluation methods
mentioned in “(1)” and “(2)” above was conducted with technical advice from the review
committee of knowledgeable persons and external experts that was established for the
examination of the validity of NEB evaluation indexes and the evaluation methods.
In addition, as a supplemental survey, a questionnaire survey or an interview survey was
conducted to confirm the validity of the idea of the NEB evaluation indexes.

2.4 Quantitative evaluation of the results of carbon dioxide emissions reductions
Based on the change in energy consumption estimated in “2.3 (2)”, reduction of carbon
dioxide emissions was estimated.

2.5 Conclusion/Summary

As shown in “2.1” to “2.4”, research and examination were performed, and information was
fed back to the indexes when necessary. All those efforts this fiscal year led to the
conclusion that the idea of NEB evaluation indexes and evaluation methods has to be
reexamined. Also, challenges for the future were identified.

2.6 Consideration of public awareness (utilization of materials for a “low-carbon life”
workshop)
(1) Formulation of a draft of educational materials on the wide use of NEB evaluation
methods

Educational materials for promoting public awareness of NEB evaluation methods were
drafted. These draft materials give consideration to the utilization of explanatory materials
and reference materials that are useful for raising awareness on how low-carbon life
behaviors can be practiced by facility managers and residents at welfare facilities for the
elderly in snowy cold regions (all of Hokkaido, including Sapporo, and the Tohoku region).
(2) Raising public awareness by conference presentations

Collaborative research with outside knowledgeable persons was conducted on the theme
of the thermal environment and energy consumption at welfare facilities by utilizing
measurement data obtained in this research. The findings of the collaborative research
were presented on various occasions, including at academic conferences, with the aim of



promoting and popularizing NEB evaluation methods.
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In ths study, we aimed to confirm whether i1t 1s passible to improve the accuracy of the estimation equations of energy
and service water consumption rate of nursing homes in Hokkaido. According to the monthly data in a complete vear, the
average enerpy consumption rate is 2,358 MI(m’vear), and the average heat lass coefficient rate is 3.89 Wi(m“K).
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Energy Consumption Survey on Nursing Homes in Hokkaido
Part4 Energy Consumption and Building Thermal Performance
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Misa KATACKA™ Hirofumi HAY AMA™ Taro MORI™ Koki KIKUTA™
" Hokkaido University

The interest in energy saving increases with The Great Japan Earthquake more and more, and the number of social wel-
fare facilities have an increase tendency with falling birthrate and sging population. The aim of this study 1s to grasp the
energy consumption on nursing homes in Hokkaido, and to indicate the design criteria to achieve the high butlding per-
formance for energy saving According to the monthly data three vears ago, the average energy consumption rate is 2,358

MJ/(m?year), and the average heat loss coefficient i1s 3.1 W/(m*K)
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