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Research on relationship analysis between corporate environmental and financial performances
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R E TOHARDOREEMIEITBIT D FH5ROF
Bl L, RFBIREALA 20.6% T /L X — JFHLNL A3
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BT DO EFHENR 205 F T & D RHI2 220,

I, UTFDO XD RO EHE L 1R~ T 5,
DEDIZHONWTIIAEED ESG BIRE M A A, AT
L (EHRT 7 v M7+ —LOF%H) BRIEICHET
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1) Xie, J., Nozawa, W., Yagi, M., Fujii, H., and Managi, S.,
2019, Do Environmental, Social and Governance
Activities Improve Corporate Financial Performance?,
Business Strategy and the Environment, vol.28 (2),
pp.286-300.

2) Yagi, M., Fujii, H., Hoang, V., and Managi, S., 2015,
Environmental efficiency of energy, materials, and
emissions, Journal of Environmental Management,
vol.161, pp.206-218.

3) Yagi, M. and Managi, S., 2018, Decomposition Analysis of
Corporate Carbon Dioxide and Greenhouse Gas
Emissions in Japan: Integrating Corporate Environmental
and Financial Performances, Business Strategy and the
Environment, vol. 27(8), pp.1476-1492.

4) RN, TEKSEIT, /NI, 2020, ESG #% % iK
B O DEOHEBIRE K OE A 22T, BOJ Reports.
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The transfer of tylosin and its degradation byproducts from feces to compost and to receiving water
and their toxic effects on green algae

BEREETEE OFIZH, MAM, O, SFRHREN AHRD
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The Impact of Carbon Tax and Feed-in Tariff on the Industry and Household Expenditure
-An Input-output Analysis-
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BEZEMBEHIRERR 1> b OFEMPEHE & RRTIBE~DF5EDHEE
Effects of Annual Emission Rates of Halogenated Polycyclic Aromatic Hydrocarbons from
Waste Incinerators on Atmospheric Concentrations
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41

TEAT HESL,
FE FEAER,

= R, WA AR
WH B, B Eh, RE B
WIS BEIEM AN R > D O PR BN 2 VI
TdH-o7-, —J7, 3,8-dichlorofluoranthene (3,8-CLL,Flu), 6-
chlorochrysene (6-CIChr) & 7-chlorobenz[a]anthracene (7-
ClBaA) FOWHEIE, REAPREIXMES T, HMEFM
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1) £5 (2017), BREEREEREE, 30, 336-345
2) Ohura et al. (2009), Environ Sci Technol, 43(7), 2269-
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Revisiting the recycling rate of plastics based on material flow analysis and process analysis of recycling technologies
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Conducting conscious behaviors to reduce food loss and food drive as utilization socially
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Clothing Color Effect as A Target of the Smallest Scale Climate Change Adaptation
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Verification of Infection Control by A Spatial Random Walk Model
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Supporting Japanese Agriculture from India based on Satellite Image
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Presentation of Sustainability Issues by Visualization Approach: Case of Environmental Issues
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Effects of Elements related to being Asked on Participation in Volunteer Activities
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COVID-19 pandemic resilience and integrated approach to prevent pandemic
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A small-radar system for monitoring raindrops
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Current Situation of Carbon Footprint of Education and Research Institutes
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Investigation of chemical substance concentrations in the air on background area for estimating
regional environmental risk using PRTR data
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Analysis of Awareness Change regarding Adaptation by Using Specialty Products
— Empirical Study in Takamori Town, Nagano Prefecture.
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An analysis of the impact of community-based power plant on residents’ power saving behavior

:IEE_

1. #HgEEE - BHY
T RLFEREBONEME & LT, FEOHEZ2 O R
R EISR DA« B E & i RILFREICHRD

SR, BECORTTMICEEE TS0, S5l
D ERIEEATIE B 51T A1 BE 5 2 5 1 &

AT %, AWFIRIETTRILFEFREDO~ 7 n R TH D
CO2 BT B DHERT AR D BEAEMFZEICH LT, 27 2 iy
L L COERBADOHETENCG 2 280K (B
R), MHFICHEHETEZEO D1THICEXL DR (K
FINR) 2 BNIT HHEE LTHREES T b b,

2&%%%

HFIFEE OISR D B EREZ R O MRF O
tw,ﬁ%%ﬁ%m&@%ﬁ?Mﬁ%h%h@&&a@
“Wﬁ%ﬁ%ﬁw,“ﬁ%ﬁoto%®%,ﬁﬁﬁﬁ%

WZINZ, B O KGR E LD —T SR D H
E%m%k@ﬁﬁﬂﬁzéw@k@mﬂ“ﬁ%ﬁoto

3. R - B

K1 DOSHET MZHONWT, fEEHRAET Y 7
FORGELTZ, £1DXDIZ, [HIEITEIFEMm]~D/ A
2D, (HIRETH O [T RIERIFE BN ZREN] H DX
AMBETHD (p<0.05), Ziix, mRILFEIEEIC L
2% Ml > CO. BB X3 2 (L R O BfR & B[R 5 (T D
< HIFBATEY O Eiti & DFRIRN TE 5,
[FiEATEVEEN D] ~D A Th 5, [T ELLF 5 E
AR, [KECREMEHRE], [FkD I —T i
B0 AF, Wfe blondnd 5%kETHET
R, M7, S T RIEFES AR HiE TE 5
FERID | A FRVC, [MTRILFEFEE RG], m&%%@A
REl, [FED A —T VE&FRN B O/NANE, Wi & HiZ
ﬁ%é(mmmoik,wﬁﬁ@%M@m«@Ax%
BoERL, WET IO —T VR0 S DA

[ﬁ%%ﬁ%%@ﬁ]Lﬁ%%%%%ﬁﬁ%@v&
X REW (p<0.01), SFITH T EILR B ESEE

#%@Nxﬁjk%%%%éﬁuﬁxnﬁ®w~7/x
REINBD/RA LD /Sy (p<0.01), LLEX Y, FF=x
MR « A 0H = R OB A O TP M Tl /e <, %
NHICET 2L CTORYT 4 T NEOH - WO
RECIA N, [MIETHHEMEI DN EDOREE 525,

61

M RIEFFEE L EITEICE 2 D4MBEDO R & 1
W T &SP CIEZER R H 0, WIFg i A IR E

VOWMmTi MRILFEFREICH S 72 WE RO EST
&, Rt EHEICE 2 2 RO K E SN

T%éhtoﬁ%mfi H 22 DO T RILFIFEE O FR
LR, TRILFEREICETIEETORT T 4 TN

BOM - AHFROIRELILA N, HRILFFEEIC L DM

o> CO, MBI X3 2 BAR-CHE R S5 12 £ 5 < Hi B AT E)
(CHZDRBNRENT LRSI,
c HETD
S
S\ TRAAER R k)
< AYERM
X = e nEAD m
= KB R (F0tt) =
B EiEEI0 S
‘BON—T>
e TRARFEE
HEER
PP
ﬁ‘;gﬁ T RAFRE
= R
K5E RON—F >
=25 EEEHK
BON—F> RON—F >
25 SIS

BEAZH, MRS SI— EBFSI—ThThOMO*HE, B
HERTRThORMORASE, RELH RMEZTREEBLT
B, 2204 I —EBThThH b0 B HEHA O/ SR (HFHE
£ L THIR,

CEr—T

M1 SHrET v
F1 ORGSR
1P T SEILT
(n=565) (n=500)
7 BRI R 3 BN SRR I — i A TE FE 0.14 * 0.02
KBG Y% B HER e — i B A T B K e 0.04 -0.08
DI —T AR IR —E B TEN S -0.05 -0.06
iR F 2yl — Hi A TH) S 0.10 0.13
K3 B~ Hi B T F2 0 0.03 -0.07
RO —T - HiEAT I E i 0.18 * 0.19 *
1 B[R 38 TR N 3 R e — B R A T Eh SR D -0.02 0.00
K53 BBAHERS A — Fi B TBY E g 0.02 -0.04
%%@w—%y#&@%uﬁaﬁﬁ%ﬁ@%ﬁ@ » 0.04 0.03
DEIEESEIRES rﬂ;rué"ﬁﬁ’?ﬁff@]%)jﬁ%jy) 0.17 ** 0.05
KB e % B st~ E AT B i 0.14 ** 0.34 **
DI —T 5 Eﬁfa’ﬁ?&ﬁ @il T fii g o> 0.43 ** 0.32 **
7 BRI [ 3 TR N 5 8 Jen — i R [A) %6 o HH ' Ak 0.11 * 0.14 **
KB AR e — i R [ 8 o HH i Bk -0.04 0.07
1 BRI RIS B RS — T R A 3 Ak 0.36 ** 0.14 *
KBt B ah— i R IE R RS B AR 0.12 * 0.18 *
7 BRI [R1 & TR 3 58 S — 1 B[R] B H B D 0.02 0.04
KI5 AR i — T B [F R H B D -0.02 0.05
T RIE R E R RILF B HE B 0.55 ** 0.32 **
KB Ea— T R R EHE RO 0.15 ** 0.34 **
DT —T AR — DI —T R BB 0.06 0.17 **
FRDH—T AR —T L E i AR 0.45 ** 0.37 **
FEDI—T AR IE R DI —T 2 TR 0.01 0.04
kDI —T LR EEORRD I —T L E SO 0.79 ** 0.77 **
CFI=0.958,  CFI=0.964,

= i AL
TTAOEEE RMSEA=0.050 RMSEA=0.048

**p<0.01, *p<0.05, FREITETEEELAF,

F—U—F WRLFEZEE, SEE, H

MRS X —, S 3 — OFRITEME,

AT



HIRERIE Y X 7H#EED T2 D PRTR & — & 1 L KRB E OHES & 3

Evaluation of concentration estimates by atmospheric diffusion model using PRTR data
for regional environmental risk assessment
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Development of estimation model of building area using satellite observation data
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Relationship structure and indirect contribution of civic activities for regional future vision
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Comparison of residents’ attitude and behavior on water supply system among communities

in different stage of urbanization — Case study in Hanoi, Vietnam

WPERY Ok, National University of Civil Engineering, Hanoi
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Statistical Analysis of Environmental Factors on Fruit Growing
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Challenges of regional climate change adaptation planning
-Are mitigation and adaptation measures well balanced?
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An Examination of Shadow Prices Measuring Natural Capital in a Modern Capitalist

Economy
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Meaning of Official Soil Elution Test Results for Chlorinated Volatile Organic Compounds
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The Impact of the Tokyo Emissions Trading Scheme on Economic Performance:
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The impact of improving access to electricity on women’s employment in developing countries
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Priorities of the lifestyle evaluation factors in terms of spiritual affluence and motivation
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The impact of a chemical release into the water source and cost-effectiveness of countermeasures
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Demonstration of a simplified air pollution measurement stationin Uganda and Rwanda, Africa
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Study on management of paddy rice cultivation by Eco-Friendly Farming using geoinformatics
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Actual Condition and Estimation of Wet-Bulb Globe Temperature in the Park
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Environmental Impacts of Wide Area Management of Combustible Waste in Miyazaki Prefecture
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How is Science and Technology Naturalized? Focusing on the Risk Information Acceptance
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OBiogas Production from Co-digestion of Cowpea Hull and Waste Activated Sludge

University of Tsukuba OOgbonna Christian, Prof. Zhang Zhenya

1. Introduction

As a food waste, cowpea hull (CH) is the outer covering of
cowpea seed peeled off during the preparation of “Akara”, a
popular African cuisine. Management of food waste such as
CH is crucial, especially in the west African countries due to
its large production amount in this region. Methane production
from CH is regarded as a promising solution to solve its
environmental and economic problems in developing
countries. Up to the present, limited information could be
found on the mono-digestion of CH and its co-digestion with
the commonly available organic solid wastes like waste

activated sludge (WAS) and rice straw (RS).

2. Materials and Method

This study extracted CH sample from cowpea seeds
obtained from a retailer food store. To clarify the biogas and
methane production potential of CH via anaerobic digestion
(AD), the extracted CH was mono-digested and co-digested
with WAS or RS at different mixing ratios. Anaerobically
digested sludge was used as the inoculum and nitrogen source.
To further enhance the methane production from CH, the
effects of thermal pretreatment (drying at 105 °C for 3 hours
or 48 hours) and nano-bubble water (NBW) addition were also
examined during the co-digestion of CH with WAS.

3. Results and Discussion

After 16 days of mesophilic AD, mono-digestion of CH
produced the maximum total cumulative biogas of 203.19
mL/g-V Sadded, followed by the mono-digestion of RS (177.24
mL/g-V Sadded) and WAS (148.71 mL/g-VSadded). Co-digestion
of CH with WAS or RS can enhance biogas or methane
production by about 27.05 % and 18.95 % respectively when
compared to the mono-digestion of WAS or RS. As for the
pretreatment, air dried CH (Untreated CH) contained 81 % of
moisture, while CH dried on oven at 105 °C for 3 hour or 48
hours resulted to 13.6 or 0.8 % of moisture content,
respectively. 100%MCR showed an enhancement of biogas
production by 11% (219.14 mL/g-V Sadded) compared to the
untreated (197.93 mL/g-V Sadded).
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Table 1. Results from Co-digestion on biogas production and

methane production (mL/g-VS added)

Scenario CB CM Mmax CHa
(ML/g-VSadde) (ML/Q-VSaied) — (ML/day) content
()
CH 203.19 128.35 19.83 71.46
WAS 148.71 111.88 29.67 64.12
RS 177.24 111.22 18.31 67.16
CH+WAS (50:50) 186.47 126.58 30.00 63.37
CH+WAS (25:75) 148.73 104.57 20.90 66.82
CH+WAS (75:25) 188.93 120.87 24.24 71.46
CH+RS (50:50) 210.83 130.45 19.25 68.21
140
g
5 120
-é ~100
]
S w80
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Figure 1. Cumulative methane production from co-digestion

of untreated/pretreated cowpea hull & waste activated sludge

4. Conclusion

This study investigated the feasibility of anaerobic
digestion of cowpea hull (CH). CH demonstrated a
comparable biogas and methane production potentials to Rice
straw and waste activated sludge. RS is a more favorable co-
substrate than WAS. The optimum ratio of CH to WAS was
found to be 75:25 (3:1). Moisture content reduction favored
the AD of CH with 5.4 % and 12.9 % increase in biogas and
methane production, respectively. Both TS reductions were

significantly improved after N>-NBW addition.
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Quantitative survey on well-being of children and young people in Yokohama
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Examining Evidence-Based Policy Making of Climate Change Adaptation in Local Governments
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Impact of heavy rain and sediment disaster on disaster risk perception: Focusing on the land price
around Hiroshima city

L IXL®IC

SUEEEIZ L > THEHTERC TR RERHFE L T
Wb, INHREOHELMZDHT-DITITY 7 b -~ —
Rl OB SRR 2D 2 & L bz, RN )
A HRWT D EDNBERARTH D,

H At (2018) Tl ~ K= v ZIEIZ K D 2D ESHTIC
Eo TNV =2 K5 mEE 250 7o g CldfE:
TR UBES FHE L2 E AR IR TS, ZOHF%E
D, EERICKENRBETH L, HKICL-oTHKEY X
J PMERICE# S, HfiICBNL LB HND,

Z 2T, ABFIETIL 2014 2 & 2018 D 2 FEIZ T -
THRBRFENKE - LR FNFA LT IR ETE L % %f
Guthiak & L C, ARl & NYF— K~ v T OTF — X &
WL SKE Y 2 ANEWHIIRIZ 35U T 2 BED S E DR
THUERN ED XL S IWCEN LT~ F=y 7B XD
ZEDEDINTZAT Do

It R==¢
IRE

2. T—H « W FE

ARFZECTIE, 2 FEOSKERTOD 2012 45, 1 B O SEER
D 2016 4, 2 EH DOFFERZ D 2020 0D 3 FES DR
1 - AL 4 AT OHAE AR T — % Z W T~ K= 7 ik
WZRDIEAT 9, T - BRI - EEE(Im DA 1) - 3k
KERIK Sm LLE)NZ DWW T, ~Y— K~ v 7 LTt
DR EN Tk A2 REY X7 PREaHitk e LT, #3I—
EE O TR AIATe, FT, 2012 4% FLUEE
ELT, KEY R ZI—EHEFRY I —EROLGE
HFEDAE) e & 5, RHEHEICE - T, 2 EOWERRT
KEV R OEWHIB OO 2725 Z LA TE
b, Thbb, REOFIZL TOREY A7 OFREA W

DALz WM OHERE ) SHERE S5 Z L3 TE D,

3. Sy HTiE R
IHTRERZER 1R T, E7 V1 CIEEE L2 TO
T—H, BTN 2 TIH2012 4L 2016 FEDOT — X DIx,
ET L3 TIL 2016 £ & 2020 EDOT — X DFr, ET )L 4
TIL 2012 £ & 2020 EDT — X DFIEHNTN D,
ETLEET VALY, 2EOREFICL > THAT
DRFEY AT BR2IZHEBE SN TN ST Z BT D,

89

TG R FBUARR i O YLl 5k
—H T, TETNA2LETINI LD, 1 EOREDHLTIX
TR KFEY A7 PSRN LRGN D,
ETOETNLY | ERNIZOW T 2 EO K ELH]
MO AT BRI NTWDZ ERDND, £-, KE
DFEE L THRBMOESWICEIN 2N LRG0 5,
ETNLEETNALD, 2FEORECTEE Y X7~
DOFEFPIETLTCND ZEBnND, 2EORENNT
NLERCEWRETHL D, MR TH -
WORERIEICK T DEMPEE -T2 LNRBERZBND,
ETOET NI WAKICONWTITKEY 27 134eL
BHENTWRNZ NG5,
Ubnn, 2 EOFERKE - tWREFETEARY 27
OGRS v, HERIEKE Y R 7 BEAENTZ &V

25, £z, BN EHAKIT 2 EOSEORIR TKEY
AT BN E Ul oTz b N2 5,
# 1 oHTRER
EEAZE ¢ Inkbff €71 ETIN2 TFN3 TFIA
AT R AR FE AR FRE BR A AR
(a>¥ FA—ILEZHITEEE)

TRAEFI— -0.0104 -0.0366 -0.0588 0.0012
TR % 20165 -0.0649 -0.0682
TR % 2020 -0.1802 ** -0.1179 . -0.1827 **
ElngI— -0.1665 ** -0.1730 ** -0.1622 *** -0.1592 **
EiEN ¥ 2016F 0.0035 0.0027
EHih x 20204 -0.0568 -0.0558 -0.0598
EEImU E4Z I~ -0.1453 ** -0.1081 * -0.1085 . -0.1527 **
IR % 20165 0.0662 0.0681
R X 20204 0:2071 ** 0.1408 * 0.2079 **
HksmLlE4 2 —  -0.0585 -0.0555 -0.0259 -0.0668
ok X 20164 0.0230 0.0224
HEsK % 2020F 0.0428 0.0205 0.0445
R ks 873 580 580 586
RERE 0.912 0.915 0.913 0.909

BEKE (10%/ *5%/ * %1% /% * %0.1% robustiZHEBEEZR W

PRGN

1) Hbgg - KE - HWINEF (2018) KEFDRKGE L
EEWREUEHEZ ORI — Y = T 4 O
B M A xR —, R L BI(K T 5),
Vol.74 No.4,1_1315-1 1320

Do A SA
¥ Z=

F—U—F KEYRT, ~NFow Vi, EOESH



BATRE!? RF¥—V TP

Generating power with Stirling heat engine

1EREE B

BEZTEH A=) 7 P02, o
HIZHSNTWDLBERTRET S Z LA HME LTHF
REAT > To, AR DIEST LR DOWFIE 2 KK B %
HAWTIT o720y, EEE 4 EE) <& THREREN DR
<, BELLTWZ LED O SUTICIEEL 2o T2, &
DIRA & L TR BIE, KR B O EE) 23 8) =R
72D TIERWINEBZ, AF—V TP D—
Jrmancaldsd g 2R TS Z L 2B noniz, H
BEL32501%, IV ERELTCLED 258407522 T
H5b,

2. B

AL R~T 4 v I AX =) TP Tid
VU U —NORENED LD R L., AARIER
Clomesng EfihT 5, Zo/VIRLICK>TY
A NN ETHEEL, 7 T84 — /L EEET A
W7o TWn5b, =V rOTHE EEICIEEEND D
RV [alis Lt 5.,

3. ik L kE

7 T A RA — NI B LY £ iR S, 2
ANEEDT CEMFELR -T2 TRET 20K
HHZll Uiz, MRAOEBHM L WERHEAET HE
JEMREET EE 2, NMiE SHAARHIZ A i3 <
L5 LCREG 20 72 [ 1]
T, aA A ORBEY —EIC
LCEREITIZD, aAf LEEE
THIDOEEZER L [K2].,

1 A Zm A7z

(E5

X2:H

AX—Y LTIy
4. FBp
4.1, Bl 7e 2 A NV OBREFIZHOWTHAND
OEBRFIE

200~300 [EP& & £ T 25T ORI KA Lz aA
WEVER LT, I RAa—7CEELZHEL
Too WIENEIE LIz HIR O S & By O il % #) 20
Byt Y, =D %E 7 F 7 Lz,

@&t

KIR 20°C, BEOIRE 98°COIREE 78°CTHER L
DEX,T7TABRA—/LOREEEIT 10 FPRIIZHK
40m, FHLZaAVI1ETHD,

OftE R & B2
#1:200~275 A& & £ TIXEWMM, BAEE b

- -
—o =

90

WALER @ FE T o LBEM, BT, HFMEX
MU=, LU 300 [EB&EX 025 &34 LI-EEI /N

XL ol LoTaas vz LEFERTIROR LK
EXREBEBEERETILMT 275 EE DAL Th-o

[ o Fim o BAM
*1 0400
\

0.350 i
any

?—L 0.300 ‘
% 0.250 ‘
4 0200 ‘
-
By 0150 |
* 0,100

0050 |

0.000 |
| 2

4
O LOESE)

4.2 Fitti 72 2 A )V OEEINZ DOV TR D

OFEBRFE

275 [EPEE D A V% 6 fEfFER L ZEEICEY 1 %

SO E LET O L CEREZIT- 72,

O Bl LFkk

OFE R & E 52

32 aA VoK L AT HEIEITBIT D LR

Motz, 0.35V &V EEITAS F TOEBR TR -

7o LALIALOMEEN 6D E & HEMULEHT T

WBh, EBIZaA VolEEEet &AL HE

EbLREL RO TITRWNEEZ X,

O i o mXin

#2

fELEREM
D ¢

00 0 0

o
o

(o= =]
- N W a

Q
200 225 250 275

AL LOW S WIERE)

300

5. 5% O - R
LHEOEBRPBL TPV 1B TRETLIRKRD
BEAFRALZ LN TE-DOT, %Iz Pr0hE
HAESLT ZE TEALICKRERBEEZRAEIERZ,
FAFAEETOICHTE 2 L) ITIKBEZETOIHE
HEZTWVETW, ELICHBEOHIZIEH LT SDGs
DFFRANZ DI N HBEDH T HDHENDI T 5%
SDAXRIZHS>TH BT,

2 3k

1) ‘& M 5 B : Nonlinear dynamics analysis of a low-
temperature-differential kinematic Stirling heat engine,
EPL(2018)

2) ¥—U— K RA—Y TV BT B



SREW T B/ FE~BREDOBEHFHICHE T LD

Survey on Young Student’ s Awareness of Exotic Plants II
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High efficiency removal of organic and inorganic pollutants from industrial wastewater in Bangladesh
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Estimating Construction Material Stocks in expected inundation area in Central Area of Nagoya
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Structural Elucidation of the Causative Substance of Fishy Smell
in Raw Water for Taps with GC-EI/FI-TOFMS
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Development of an analytical method of gaseous and particulate nicotine and their distribution
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A Comprehensive Analytical Method for 24 Alternative Insecticides against Termites
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Estimation of Demolition Waste from Existing Stock in Japan
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Feasibility of Simple Air Cleaning Method for Formaldehyde in Indoor Air
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Comparison of Various Ozonation Processes in Treatment of Colored Effluent
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Discussion on Role of Recyclables Collection System at Supermarkets
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An Environmental Learning Support System Incorporating the Life Cycle Concept
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A study on Dermal Exposure to flame retardants in the car
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An Examination of Shadow Prices Measuring Natural Capital in a Modern Capitalist

Economy
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Prediction Method for Degradation Behavior of Chlorinated Volatile Organic Compounds in
Thermally enhanced Soil
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Accuracy of estimated chemicals amount emitted from the business establishment below the reporting-threshold

in the pollutant release and transfer register system
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Future Prediction for the Supply and Demand of Concrete Waste by Demolishing Buildings
-Case Study for Kitakyushu City, Fukuoka Prefecture-
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Exposure Assessment from Various Pathways such as Inhalation in Contaminated Surface Soil Site with Lead
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Estimating dermal exposure rates of phosphorus flame retardants via direct contact with products
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Dating of Spring Water at the Foot of Mt. Chokai, Akita by Tritium Method Using Weather Data
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Estimation method of sampling rates of passive sampler for individual exposure
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1) J. O. Valderrama and P. A. Robles (2007) Ind. Eng. Chem.
Res, 46, 1337-1344

2) Fujita S. (1964) Kagaku Kogaku, 28, 251
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Predicting Carbon Stock in the City and Man-made Forest Considering Local Production for Local
Consumption of Timber-Case study for Kitakyushu City, Fukuoka Prefecture-
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Wastewater Treatment Process for Antibiotics by Advanced Oxidation Processes
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Identification of Unknown Substances in Sewage with High Resolution Mass Spectrometer
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The effects on infant's sensitivity through nature experience
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Structural Elucidation of Unknown Substances in Sewage with High Resolution Mass Spectrometry
and Density Functional Theory
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B3LYP/6-314G(d,p) & LT~ 17=.
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Conditions for carbonated water effective for hygiene management in homes and facilities

FKERSLRZERZFHE S 2T LRFAHARAIER O Tk 2, &Rk

di
H

IR EE AN VAR T 0 S D MATIREEVEH 72 & D EEFEHI%h
RRd DL Sh, IfRRR R ECRERKAFIH
ENTWDLHEFANDD. LrL, KEEKOEEZEIZ
DN TIEZ O FELCF ST R 1 2 R 20 R 1 X W e
TR ZOTDAMIETIE, KFEZ AW &R
BRC pH Z & OWE FE o N BRE AT, pH R

IR TR T D R AKDRHEZ B 5782 LTz,

1.

=R
PN

2. FBRRER L BR

2.1 SRERK DR %h R

R IK DREE N TN OV THEET 5729, KIGFE(E.
coli, NBRC3972, NITE) % H Bk A /K & MK IZIREE <
B, AEBOWEEIT-> T2, REEKIZ HATAMixer
(HATA Inc.) CHE L7z, FE2 930 mg/L o BRI /K K Ol
IKIBIZ RGBT 6 2 BB R RITHER TE o T

2.2 pH % FHHE U7 IR SRR K O fc /N B R P

pH 4~6 DR AT SRR K I TR N R DK E W2 & 3H
BN TWD 2. pHFREIIHERE TH AIRE7Z Chic kD
HHEFECEANEL D, £ 2 CRERKEZFIFL T pH
Z R U o R i R K OB N R A e LT, R
KIS T NV 7 A& RN L CrRE e 5
0.03 mg/L~1.15 mg/L, pH4~9 OHFiPH CH%E L 7=k % K
MBI 3 iR L, AEBERE L. ’1ITRL
7= £ 9T IRERK CHABLFTHEZR pH 4.0~4.5 T2 I3k
IR OFEREHEFRIRFE OFLYEAE 0.1 mg/L LA T CH R E R
NHFCEDZ ENHLI -T2, £72pHT5 Ok
IR EE1T 0.22 mg/L, pH 9.1 1% 0.42 mg/L 2 TH
D PpH BREVWEFHEDEMET T2 2 & 28 L7,

/N

100 el [ 1 7K + 1 35 (345 )PH4A.00
;\3 80 5% (347)pH4.23
N et 1 5 (357)PH7.49
% 60 —0— If{ 5% (347)pH9.06
i
+H 40
"
B 20
X
0 L ye mi ‘ 1
0 0.1 0.2 0.3 0.4 0.5
PR TR IR (ma/L)
Bl1 pH Z & ORBERREE & RIBEAFEORR
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2.3 JREEYRIE K O pH OFRIRFZAL

BREE AT KIS @IE ER S ITEAL L TIRER IR FE A
KT9 5720, HIRKE LTHALZSHAI pH 23 EF-
L CERREDIRIIIKTT 2512005, & 2 CREEKE
A0°CIZHfERF L2 BR D IRFRIREE & pH OHER 2 JIE L 7-.
pH (X pH #(D-53, HORIBA), [REAEE L TOC 7H(TOC-
V, Shimadzu) CHIE L7z, K212 L2 & 912 40CDR
BRI AR FR S CHIUL pHAS LA F &R c& 5 2 &
Moy o To. EiBEFNOWRRE T b R SRR N R T
AL pHIZIKTT 22 i3, ANTEICLVIA
BHADBETHEHRBLECRNEEZOND.

1400 m 65

2 1200 - W GERIRE @ pH ¢ ¢ 160

8 1000 - o s ¢ 55
£ 800 A . 50 =
%600— !,“ - 4.5 &,

& 400 § n - 4.0

E 900 A B g g - 3.5

o\ T S puEmg,,

01 2 3 4 5 6 7 8 9 10 11 12
B (h)

2 pH & ERERHER A ORERFZAL

3. ¥

IREEK B RIS E D RITRD SR o 1208, IKERT
pH % R 7o LR FB R /K 13K E K DR BRI LT
THEREIREZEONZ. HAKRTHE X pH ZH#ERFC
XD END, REEZMZATZAKEKE FHRDNLABICH
WTHRREIRP MR CE 5, KRBT pH %D KBk
WL DHEHOBEL RN LD, RICBIT D EEE
HAMCKIBKEZRIATS Z L I3AHEEZLND.
235 3k

1) FHEFE, /IRSESE (2008) RESMETO Wbk E
Z T B B A AR R O BHE, T R RS
16, 150-159.

2) R E] (2009) RHEHEFREEIC K D UEV - R RS &
MO, ALY FRMEES, 26(2), 76-80.
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Characterization of FT-IR Spectrum and Identification Procedures of Plastic Resins
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I, KRAEEMZTEREINCT WD, HILERE ~OFE BT DRENEEZIT 2 DRI FIEEBR LT,
ESOWINDEDERN~DERBNRBE SN TND, 7T
2T 7 BHBIITHRIC I » TEERME R S %# cm-1) PP PE PET PS PTFE EVA PVC ABS
TWDHA, MP OHRZHEE T 2720 OMEIZET 215 e = w-m
WILELER DRV, KRTIE, 7T AF v 7O o e e o et
7 Y TIHAIIE (FLIR) 222 kL% BT po-— -
LTF—2~_—2{b L, LERHED MP 245145 1700 — wn
D OHRIFIEEER LD THET 5, :x w w-m
1400 i . Wwm w-m E

2. FEBIk 1300 w

19 FHHD 7T 2 F v 7 #illg (PP, PE, PET, PS,PC,PVC, 1200 w m-st st |
PTFE, Polyisoprene, Cellulose, PEEK, ABS, Bakelite, :;22 w e -
Polyester, Nitrile, EVA, Polyamide, PMMA, PU, POM) @< 900
Uy MO, fEORMO, T2 5 AT AR R 800
S N L, 7 — U 2SR G EE R (FTIR-6200, 700
JASCO) % MTHRA AN P ARWE LT, —F, X -
MRFAAC LD FRMOFTIR AT PATREDE L. 11 FLIR 2 b/w_oté77?<§“/7$fa®#lﬁiﬁ%@fﬂ

LROWET —F L abE MEILITRHORAD AN (b Lo sfiE e — 2 ORI st 8. most: BUEH, m: P,
7 MR E = DRHEDST 2T oTc, £7o0 ATOBE 0 st west: 855038, w: 85, vw : HisHTE)
BV 7 v =T E OB XY AR CIER L5
S A BTN & 5 AR FHEOR MM ERAET D L 4 o

L B2, FT-IR WIS W CTHE IR 2 R L 4 2R A

v OB EIT T,

S E ey

F 19 OB DOIRI AT b, FITHIK
3,000~500 cm™ D F CTOJRHPFHICE S DO TH o7z,
FFlZ, 3,000~2,800 cm ™ £ & 1,700~1,000 cm ™! £
IZAXT MVERTHMIENRZH Y . MEHBIOF
DEI L 72 o7, £72PVC & ABS, PE & EVA 72 & T
%, FT-IR O FE R E— 7 REHHEME L TW\e, 207k
W, FSRIENAE T H AT ML EFEARRE (AL ML
b= m S OMsHE) TENAE I st (58),
(7)), vw (D TH) D4 BRI E L, b
DFWEITIIT D ¥ — 7 OF I RE, k7 &

m (), w
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19 FEEHD T T AF » 7 BHIIEIZOWT, KRR E—
7w RAE LT, BB Y — 2 ZIEF R
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ZE 3k

1) Jung M. et al. (2018) Validation of ATR FT-IR to identify
polymers of plastic marine debris, including those ingested by
marine organisms, Mar. Pollut. Bull. 127, 704-716.

2) G. Socrates (2004) Infrared and Raman Characteristic
Group Frequencies: Tables and Charts, John Wiley & Sons,
pp. 279-280
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AIQS-DB for New Japanese PRTR Chemicals and their Concentration in the Environment

BRIE[E N RERE DT « B O ROVe, BEREE,

1. XL oI

e e R s BRI e 1L (UL R B&E) 13 PRTR
HEE & SDS M Z#FE L LT, FEHICLDLEHED
HENREROUELREL, BEORE EOXEE
FKIRZPHIETHZ 2 HME LIEERTH D, 5%,
EHRIER 20 £ 488 L C 2 FEH O RWE O RiE L
BEtEL D D, ARWFE CIEHHLE MR OW'E % %15 &
L T GC-MS AIQS-DB % iV 7= —FF5ohrik 2 8 7= 1Bl
L. IBEEER SR & eI h T
(235 B L7 1HIK T OAFEAER LD M 51T > 72

2051

PRAWSE 7k}

2020 47 A 31 BIZAT DALz FRBR BE5R R S BR BE AR 0
2 (B 44 ) YickT 2 RE L THBLBIN S Tz 258

WV IZ ST GC-MS AIQS-DB ~ i i it & Bz o
RIE DN 21T > 7, F 12 IB{LEIEXS:T GC-MS

AIQS-DB FIREZRME D 5 BRI EfeExt% L 702 2184
B, RE LB SN 96 WEE K DR 3141
BT ORISR E Lz,

2.2. GC-MS AIQS-DB
BHBINERDE % T & N BT Img/L ISR L
AIQS-DB F DFEHESA:T GC-MS p#r L T2, B —27 0
HHE, (RFFIRERH], BEREANYT M a5z, HXBRED
FRUVEEA A 1 DEfERA A 2 OFRE LT,
0.001 mg/L~1mg/L D> 10 X T 3 [0 K Loy
BT, B a fERk L7z,

2.3. BERIKT — % O F T

AW T 2015 AR & 2016 4E AT - 7= 2R ]
50 i DE=F U T ORET —Z IO T, Total
Ton Monitoring {2 & U fRAFE STV S8 H O RE D
BHEAXT MVOBMNT 1T T2,

3. RS & B

3.1. GC-MS AIQS-DB Ojiii %t S48 DK
HHOBIMEEDE D 5 b7 & b AR~ DO RRIER
RN CEZE L, FHEBED 114 WEIZOWTT

122

/IR

— AR 2B BRI T A, B2 62 WED
AIQS-DB {ER B AJREL 2o 7=, FT-. TN HDOWED
(RIS DA & miz DER Y OFEA TR LT,

3.2. BENIIKT — 2 O BT F

4[] 50 71| D FFRNT 21T > 7455, #IRAHET
376 WEH 217 WE R S vTe, #F B OLBEIEIZEB T
HRBWEIREDOENEU TR 1 ODO~OD X 915
L, BMHUIRI ORI 2 L7255, MBS AR S
NI-EEIEENZENDT0.7%266.7%52.6%@33.3%E
48.9% ToH V. WE LHZOIEFIETH 1 I ESND
D& QDWE N HT TR 41TV DA 7 23R
iz, @FHLBENERIZ 62 WE D 5 B 24 ¥ (38.7%)
DORHDBHER S IIZ, EROX R E I TR
EAIT N ED T,

F 1 2FE 50 W TOHIRLE LS S E O
RRYE RN E b
LB E L WE DEIE
O¥1HE - F1H 70.7 %
@ 2ok — FHI1E 66.7 %
@ F1FE — FH2f 52.6 %
@ ¥of — FofE 33.3%
® FH1-28 — BRI 48.9%
©® RiFE — FH1-2H 38.7 %

4. fEim

[A{bAEVERT G 314 WVE & FTLEINEART 62 #/E C 4l
FIKT — 2 OFENT 21T o T2 fE 8, B L% O(E
ECH 1 FEICHE SN AWEN SR TR ST
XA PAY I/ N b Sy

BEE AR EREE R SIS HEEEE: JPMEERF19S20403
PRI 2 2 2L, #HEEARLET,

5% ik

1) BRSTA T RIREET RIS S (5 44 D)

2) Z{RIEE (017) WA OAKH A EE 5
BPUE D (SRR & 532 7 ) — =2 7 ORI ST
e
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Multiple Activity Assessment for Ah-Receptor of Chlorinated PAH Metabolites

R RS OZHEZ, 1§

X LI

WHRICZBESEIRRILAKFE (CIPAHS) 1, KK
FLBRHSND 2 ERHE STV D EREFRYE
To b, PAHs DFFEIKTH 5 CIPAHs 1%, /KEE{t PAHs
(OHPAHs) tIixB7enmtEs R T2 ENmbN
TUW5, 72, CIPAHs (ZA KRR L 9 /KE2{k CIPAHS
(OH-CIPAHs) Z#JERT 5 Z ERAMEIN TV DA, 12
RN TR SN TE LT, FERELTHR, ZD
7= 8, OH-CIPAHSs |Z B9~ % 3El 22 7 ME A B 5 D R
FEEOHANMIEALE/TLNTORVONRBRTH S,
AR TIE, Fox OB THBUITKRIIL TV 5,
BMER A& 7= 4 #D OH-CIPAHs |[ZOWT, KR
{bAKFEZEAE (ARR) TEPEREAMN & B 5D F ML A2 W T
1TV, CIPAHs OEIER Y 2 7 %2475 Z L # B
&9 %, AR TIE, pyrene (Pyr), phenanthrene (Phe) @
B % & Tokk 2 72358k (CLIR, OH &, OH-Cl{K) |2
DT, invitro, insilico FERIZ L D, B b AhR (AAhR)
TEMEREAL 217 > 7o R RIS OWTHRET 5,

2. Jiik

Invitro Rk & L C, BRE Two-Hybrid Assay o B 3FAf 1
% VT OH-CIPAHs @ hAhR TEMEAGFAM L 7=, BAPExf

MY’ & LC, p-naphthoflavone (BNF) #fff L7z, &k
k,t%ﬁm#hHw&ﬂwmwxwmAﬁﬁﬂﬁﬁ%
Z R U7z EROD &R 21T > 7=, In silico iR & L
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Classification of Secondary Lead Resources in China

Ritsumeikan University OlJian Zhang, Xaysackda Vilaysouk, Sébastien Dente, Seiji Hashimoto

1. Introduction

Lead (Pb) has been used extensively in diverse fields because
of its relative abundance and low cost. However, Pb is toxic
to living organisms: Pb discharged to the natural environment
can damage ecosystems. Therefore, promoting the proper
treatment and recycling of waste Pb is crucially important.
For this study, we applied a secondary resource classification
framework? to assess secondary Pb reserves and potential Pb
waste in China, where Pb consumption has been increasing

dramatically.

2. Methods

Secondary resources are classified by the levels of knowledge
such as the form and time of recovery or non-recovery and
the level of profitability of recovery?. The Pb stocks of in-use
finished products under economic recovery condition are
regarded as secondary reserves. Those under subeconomic
and other recovery conditions are regarded as potential waste.
Secondary Pb reserves SLR(t,c) and potential Pb waste
PLW(t,c) in country ¢ in year ¢ are estimated using the
following equations?.

SLRio = ) LSay X SRR
i
PLWiy = ) LSiean — LR,
Therein, LS(z,c,i) represents the Pb stocks of in-use finished
product i in country c¢ in year ¢ SSR(t,c,i) represents
secondary reserve ratio of in-use finished product i in country
¢ in year ¢. The overall national secondary reserve ratio

SRR(t,c) was estimated using the following equations.

SRR(e) = ) RE0IS(ss) =~ GEolS(cc,
i

The REoLS(t,c) and GEoLS(t,c,i) therein respectively denote
amounts of recovered end of life (EoL) scrap and generated

EoL scrap of finished products used in country ¢ in year ¢ .

3. Results and Discussion

China's refined Pb consumption was 0.298 megatons (Mt) in
1994. Then it began to grow rapidly, exceeding 5.000 Mt in
2018. After the stock in China increased slowly before 2000,

Table 1 Classification of secondary Pb resources in China in 2010

Finished products in use Waste in
. Not managed Dissipated
Emerging . .
. emerging landfill materials
in the year | | .
in the year sites
X 1,412 kt 11,924 kt
Economic
8% 71%
. 92 kt 773 kt 735 kt 1,530 kt
Subeconomic
1% 5% 4% 9% Total
315kt 16,781 kt
Other
2% 100%
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it grew rapidly to approximately 25 Mt in 2018. During
1950-2018, the SSR in China was more than approximately
90%. Table 1 shows that there would be 13.336 (=1.412 +
11.924) Mt and 0.864 (=0.092 + 0.773) Mt, respectively, of
SLR and PLW in China in 2010. During 1950-2010, 0.735
Mt were accumulated in managed landfills. Approximately
1.530 Mt were dissipated back to environment; 0.315 Mt
were lost in mixed metals. The availability of SLR emerging
in 2010 in China could meet only about 34% of domestic
refined Pb consumption needs, which might be attributable to
the huge and growing demand for refined Pb in China. Most
secondary Pb resources are currently accumulated in the
economy as secondary reserves not emerging in a year in
China because of the rapid increase in demand for refined Pb

in recent years.
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Development of LCI data for life-cycle mercury emission analysis
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Study on the formation mechanism and its neurotoxicity caused by S-aryl Chlorpyrifos isomer
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Factors on Dermal Exposure Rates of Flame Retardants via Direct Contact with Car Seats
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Decomposition of total CO2 emission at Japan’s sectoral level using the LMDI method
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1. Introduction

Climate change is a critical environmental issue posing
significant negative externality on the world economy. In order
to mitigate the salient impacts of climate change, all the
economies are trying to reduce GHG emission. Japan has
actively participated in various conventions and have
implemented many domestic regulations. However, whether
the emission reduction truly comes from changes in industrial
structure, technical innovation, or effort of voluntary action
plan (VAP) need further clarification, given the evidence that
Japan’s firm tends to engaging in offshoring and the slowdown
of economic growth. Under such circumstances in Japan, it is
necessary to investigate whether this reduction in CO2
emission truly comes from regulation or technical innovation.
Thus, it is essential to quantify the driving factors of changes
in CO2 emission that would provide us information of the
effectiveness of current policies. This will thus, enable us to
give the options of designing regulations to realize emission
reduction targets. In this study, we aim to explore the
influencing factors that contribute to the changes in total
(direct and indirect) CO2 emission and effectiveness of VAP
at the basic sectoral level by using the additive LMDI method
from 1980 to 2015.

2. Methodology
To evaluate how each sector contributes to the changes in
CO2 emission in the long-term, this paper adopts the
additive LMDI method to decompose the changes in CO2
emission and classifies into scale, structure composition,
and technique effect in the most detailed sectoral level
based on the input-output table of Japan.

AE;,; = AEy + AE,, + AEg,

=Y;L(ef,ef’) In (YY—;) +X;L(efef)-

of t _t0 of
In (F) +X:L(efef®) In (ﬁ)

Where the changes in E;,; can be represented by three

(1)

elements, scale (AEy), composition (AE, ), and technique
effect (AEp,) in the equation (1) respectively. The el is

emission in the period t. 8 is the share of sectoral output
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to total output, ¢ is the CO2 intensity for each sector.

3. Results and conclusions

tecrruaque

erreinn (L

Figure 1 Effects of sectors that were regulated by VAP
Notes: The codes represent sectors as follows, 1-Pig iron, 2-Industrial equipment, 3-Sugar,
4-Railway, 5-Sake, 6-Sanitary equipment,7-Pharmaceutical, 8-Residential, 9-Electric
wire, 10-Glass, 11-Oil product, 12-Chemical related sectors, 13-Paper, 14-Cement, 15-
Construction, 16-Mining, 17-Aluminum, 18-Copper, 19-Bearing, 20-Beverage, 21-
Limestone, 22-Machine tool, 23-Milling, 24-Ship, 25-Production of car body and parts,

26-Rubber.

In this study, the driving forces of CO2 emission were explored
at the sectoral level from 1980 to 2015 in Japan, by adopting
the additive LMDI method. Simultaneously, we evaluated the
effect of VAP, and analyzed the changes in both of direct and
indirect CO2 emission during a long-term period. To data, the
total CO2 emission increased by 26.9% from 725 mt-CO2 to
992 mt-CO2. Our result indicated the structure of energy
consumption shifted to the electricity from fossil fuels
progressively. We observed the sectoral structure of Japanese
economy moving toward to the service sector from
manufacturing sector by the long-term analysis. The situation
of each effect of various sectors was different. We found the
emission reduction was attributed to the changes in
composition effect, not the technique effect. However, for the
sectors that were participated in VAP with higher ratio of
market concentration, technique effect showed huge potential
of emission reduction. However, contribution of VAP to
emission reduction was limited, especially for the sectors with

energy intensity target.

Keywords CO2 emission, VAP, LMDI method
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Use of Liquid Food Waste with High Salinity as a Substrate for Thraustochytrid

ONurlaili HUMAIDAH, Satoshi NAKAI, Takehiko GOTOH (Hiroshima University, Grad. School Engineering)
Wataru NISHIJIMA (Hiroshima University, Environment Research Management Center)

1. Introduction

Factories manufacturing food products e.g. pickles, etc.
release liquid wastes with a high concentration of salt. Because
conventional treatment processes may not be suitable for high
salinity

microorganisms seems to be a reasonable approach!. In our

liquid waste, utilization of salt-tolerant
previous study, a halophilic thraustochytrid was cultivated in
the miso-production wastewaters®, and production of valuable
fatty acids as well as removal of dissolved organic carbon
(DOC) and dissolved nitrogen (DN) were confirmed. In the
present study, we investigated usability of higher salinity
liquid food waste for cultivation of a thraustochytrid to achieve
removal of organic carbon and nitrogen and production of

lipids.

2. Methods
Liquid food waste and thraustochytrid

Three liquid food waste samples (A-C) were collected from a
food factory in Japan. After overnight settling, the supernatant
was filtered through a 0.5-um glass fiber filter which then used
for cultivation of Aurantiochytrium sp. strain L3W?. The
characteristics of the liquid food waste samples are
summarized in Table 1.

Table 1. Quality data of the liquid food waste samples.

Sample pH  Salinity [psu] DOC [mg/L] DN [mg/L]
A 42 28 277500 5500
B 4.5 20 272500 5250
C 3.7 11 387500 300
790By+ medium 7 30 4500 400

Cultivation of strain L3W
To confirm usability for culturing the strain L3W, the samples
were diluted with sand-filtered sea water to 25 times and
adjusted to pH4 or pH7. After autoclave treatment, 200 ml of
each sample was poured into 500 ml Erlenmeyer flasks,
followed by inoculation of the precultured strain L3W. The
culture flasks were incubated at 25°C in dark under 70 rpm of

shaking.

3. Result and discussions

Figure 1 shows biomass and lipid production of strain L3W
after 72h, where the sample A and B in pH7 and pH4 have
similar amount of lipid and biomass. The sample C could not
support biomass and lipid production probably due to a low
concentration of available nitrogen. As shown in Fig. 2, the
removal of dissolved organic carbon (DOC) and dissolved
nitrogen (DN) were confirmed. DOC and DN removal were
found to be highest from the sample A, and this was consistent

with the higher biomass production in the sample A.

5
47T u Lipid
B3 |
5ot
5]
z .|

0

A B C A B C Control
pH7 pH4

Wastewater samples

Figure 1. Biomass and lipid production of the strain L3W.
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Figure 2. DOC (a) and DN (b) removal by the strain L3W.
4. Conclusion

The saline liquid waste A and B can be used as the substrate
for Aurantiochytrium sp. strain L3W for removal of DOC and

DN as well as lipid production.

5. Reference

1) Abou-Elela, S.1., 2010, Desalination 250, 1-5

2) Humaidah N., Nakai S., 2020, Science Total of
Environment 743, 140735
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Analysis of the Current Situation of Labor-saving Input of Paper Manifest
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Approaches to waste management and circular system for post-COVID-19
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PRTR data as environmental releases and substance flows of chemicals
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Comparison of Predicted Concentration Ranges by G-CIEMS Model
based on PRTR Emission Data to Observed Ranges through Japan
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Assessment Sheet for Environmental Risk of Chemicals using Control Banding Method
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Atmospheric environmental concentration in Kawasaki City for verification of simple

concentration estimation tool
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Issues for social consensus on geological disposal of HLW from the technical aspects

L. 1ZL®IC

TE D & U~V PEBEFE) O HUE WL 53 12D T
1%, 2000 I TEAALSE] DAFIE S 4L, FEhEERD
JR7- 7138 RS (NUMO) MRSz b D
D, A5y HETE O ) OB T d D LA I & = -
TWZRUVRIA TN TV D, [(LHEIED (2019) T,
ALy ML D R 2, FEMEETRICED
RFEEADOT RIS T D7 7 — b OfE R % Al
(2018) DFEEMIZEMED 4 BERIZESWTHHT L
Too TORER, HUELS OBOREBRIF D EATIIE R 3 X
ORI ER & @B 2 35 2 2R Lz, 1
HIZ2> (2019) TiX, THIEQS OZeME] 2 Hifm) 2
K ORER 7RIV E U ToHMr Licas, BAfruZERIZ R
THEMERIL, oMoy TWSE oSz, Th
MO et TEEMoZeM), MERRKO%R
EVE], THIF KDL O 5 SOBEEN LK I
TW5, Zhb 6 DOHEMHERIZEBE~DIEHEMEIC
B4 5mHHE MERAHOEIM] & THRZMZLS
K Nz 7= 8 SOEBIL, —MTiTRASHIELS D
SAEVEL T S ECRVEEREACTH D, W%
TR AL, MBS EEIMEIT 2 EINA 7 B A 3¢
LNZTAHZ LR, ZoZEiE, ENUMO 72 &
WLy 2 A HEME S 2 HHAR 1T B W TA B IR R X BB
AR AR T H 2 LT D,

2. EhENA

2.1. HuJE Gy O BUR SR AT & BRI IR S5 O BIfR O ft
ik 6 SOHANMIER, L2 2OHMFE~DE

FEICBI T DA & ULy OBURRET & ORRE S
PICT 5728, 3RIOTRESELZ®E LETROE#H (5
E, T, BE) OB R T ey MXSHIC LD
L Z— e T ER I T,

22. ZEEMHTIZ X DHE
R 7oy NGOG E LIz 9HAZHW TS
BEIRNT (ERD DN E 7 T A% —007) &3k L,

A RBLEIN S 7 — ' T R4TV, 2 1.0/E 1
v M E DB LY 7 — 2 7 O FRRIAEIR %5k
FTz,

173

HARE O HH

23. TSy DAt ORIEIZOVTORE
THUE Ly DR ANE) Z2HTRSED K S IZH 2 T

LM ERLGMCT DD, KIEB EZOMD 5 H>OH;

TR & DBMR & RS 5 0BT 1 v MR (R
Ak L7z,
3. R

3.1, BURIEL & ORISR

Mg ALy OBCRERAT (tdh) & HART 2R 3 O
MA~OEFEMEICEET2HE (Bl L ofHE 7=y b
XD 95, BFHIERO 4 BIR~OS3FREIITN L
MWOTN—F 5 onie (K1), T7kbb, BUkE
LA ZER S EENR T 2T A (A), HiE
QLAY DECIRIFIIE ERTEA, BRI E E - &
WG ORITNRMEST HZV—TF (E, H, 1), BH®E
I b HAMER b SENR R 295 7 v—7 (B,
F, G), BURRHFIIHENTH D0, FAFOERILE
E - BEMGTORITVIRET HEAN (C), BOKRIFI
JFOSAHT IS oA U, BANAO B & 25 9L L 2 A
(D) EHEMIZALEA ) Thd, FEFE
I, BOREIHICHEMZRTTRIL THIELS D%
LHEEMIIRZ THWDHZETHD, B, MiE~0fF
FEMEICES D B 2B IZOWTHHIWT O A L, BOR
BIFICED LT HEEMICHRZ TWD Z EBNRENT,

B %A
1

- D } + BEH
|
B. F. G C :
R i I, )
1 EOREAT & BN ORI T 1y MRS

EoITn—v s



3.2. A EEMT

3EAOHRSHEETOT 7 — FORFEEICHES<
7T AL =t E ER e FE LT, 7T A S —
SHFCIE, AL, BEFEG, CEH, ELINZEh
ZIRFH R BERES T & W O R Z S (K 2),
DOFERIT31.OBE e v "HIZHESL 7 v—E 7

(K1) EMREAE L, Z05h, ALTDIL—
TE, MR T oy MXTETORINER Z & EIC
A TWLETHEL WS, £ CEHMNBRKD T
=%, HIERF X O ER &I LT D Bl
FROHEBHENRENENRRETHY, HEMELER
WLV E W) R B D,

TSI OFRERTIE, A, E, 11FE< OHMTRE
K% & EMICH 2 DB ERT—HT, B, F, GII&
ERNCHE Z DB 2R Lz, B Ty 0% 4
Py, THUEBRBEOZEME), THEMOREME] 728D
HHZGEMICHIZ DM AR Lz, £72, CE HIX
EHHHERSFFRMEVE TR L TWD,

UUEDX D ICEERIBITIC L > TREE 2 v YD
T N—E 7 ORI A RGREAICHR TR Th b,

-
—

-
—

© 10 20 30 40 5 60

:l_‘ l' e
1 . —
) A
D

C. H

S (.

E. |

B. F. G

X2 JIFAX—GHICLD I N—E T

3.3. MBSy o e

BRI I E TR THIE Ly Drett) &
EDOLIITHRZTHDDO0EMETT b7, THiIELS
DEEME] & OMOEMERN ZdhE T 5E 7 1
v MREER L, TRENORERF L (£ 1),
ZOREF, ERoiEIL T EAR O ) %5 ER
WX TWDHZ R ac, —H T, ZOMDOER
WZOWTIE, AL > TR D RiEEZ /R LTz, FRC
M Tk DZEM] ITOWTIIEE A EDOTHRNEE
HCTholz, Fiz, THEWLyOREM) ICHERRT
EIXIZIEETOERIZOWTEERICHI 2 7=,

174

F1 MBS D22 L F OO ZER O Bf%

HIRILS DR B HER R TR

Sy EAR
RRERTIE
AR
BB
HiFK

HEM
HIER
HIER
HIER
GRGE)

4. ¥

THUE LGy D ENE ) ([CHER R TOHRD Tl
SHEMOMENT ] FHENICI—Z TWAH—FT, ZT0fh
DOEARTIERNZ DWW T IS BT & BT~ 512 B B
59, BRI K - TIEEMN 2 MR L2 2 &l
R THBy o et Oz i E25E5+ 5 L CTH
HRRA L N ThD, —ODMIRE LT, BEHEHER
5 ENTERVWBEHOZ2TMORES, HiFEE
T OB R OO R KRENC AL S R TR
DFEMRBEE I L TUIARRERNEL OO, MR
Kk COFEMFEIZ L H MBS BT D AFIEAR B
WOBALGFEICZIT AN EBEZ DL ENTEE
IThHDH, —hHT, HEMERTERVED R EFOHE
FIZOWTTHTROARZ 295 Z L iF, E< NUMO
ERHIB ALy DI EE Z G TV L CEERE
Th b, MEREHESSTEFE O R ORI IED
TR, A - SHETIEZ O b OOREOEH M
THHZEERBLTWDHERDLZELTEXLS,

X5, 1FEAEOTRNBES NUMO ~DE#E%Z 7%
ERICHEZTWA = LT, MBS 2 5 F T
TRPERE L 72 D, [ER NUMO 251345 %, &b OE#E
G D DD EIEER SO F A EBICRES = &
BB TIER D,

> 1t

—

LBk

1) R (2018) fhaA / _X— 3 L Hidk
OFGtE  HOERR L SN2 R EOBERK, A
0, B, pp.1-29.

(IAZZ, Yunhee CHOI, FARE — (2019)
v 7 v RBIC BT 22 SO R 5y
Hr—rm LV ERESEY) (HLW) W55 R 4N
ETTFMZ L ATTREFHEOEG], REFRES 2
iTAIFFEam SCEE33, pp.175-180.

2)

F—=U—F @IV, tERR A, X
(ERELN



B UV M BESEY B AL 5 (T B T RO EE | AN EBID b D EFER AT
The Structure of Trust in Social Acceptance of High-level Radioactive Waste Management
: Empirical Analysis based on the European Cases

1. INTRODUCTION

The substantive role of trust in risk management has been

proven in many studies (Cvetkovich and Lofstedt, 2013).
Therefore, many countries implemented public participation
as a means of trust-building in high-level radioactive waste
(HLW) management. However, nuclear states still experience
the stalemate in proceeding with HLW management policy,
despite employing well-designed public participation.
The United Kingdom implemented the Public and
Stakeholder Engagement (PSE) program in the policy-making
process for HLW management. As a result, the level of support
for the deep geological disposal (DGD) policy improved.
However, the siting process of the repository at the Cumbria
country failed in 2011. In France, an institutionalized platform
called National Commission for Public Debate (CNDP)
exercised public deliberation three times about HLW
management since 2005. Nevertheless, the DGD as a national
policy is still controversial, and the local conflicts are being
escalated. Meanwhile, Finland became the world's first
country achieved social acceptance of the HLW repository,
despite critiques on the EIA process in terms of the level of
participation.

The given situation indicates the necessity of an in-depth
understanding of trust and its mechanism within the public
participation platform in HLW management. Therefore, the
current study explores the trust dimension by focusing on

Finland and comparing it with the other European context.

Finally, the study derives the policy implication for Japan.

2. ANALYTICAL FRAMEWORK AND METHOD

This study adopts the two-dimensionality of trust as an
analytical framework following Choi (2018): 'competence-and
care-dimension of trust.' The study employed ordered-logit

regression technique by using the data collected by the Finnish
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Energy. The question of asking the acceptability of the
repository in their community was selected as the dependent
variable; the questions fit the competence- and care-dimension
of trust effect were selected for the explanatory variables.
Investigating the Finnish case is important as it has already
won social acceptance and have the contextual evidence. It
allows reducing the research gap, which the empirical studies
cannot address, and supports the in-depth interpretation of the
analysis. Previous studies focus on Eurajoki, where acceptance
achieved. However, the current study examines the four
candidate municipalities selected for the repository's siting
process, by assuming that the different level of pre-existing
trust influenced the way of how trust-dimensionality functions

for social acceptance.

3. RESULTS

The result of the analysis (Table 1) shows that the competence
dimension has an explicit causal relation with the acceptance
of the repository in all four candidate municipalities.
Statistically, people are likely to accept the repository in their
backyard when they hold a higher perception of competence
in science and technology. However, interpretation based on
the Finnish context indicates two aspects. Firstly, accepting
repository does not solely rely on the competence-dimension
of trust without pre-existing trust between the community and
the nuclear industry throughout 'the direct interaction.'

Earle (2010) discussed that people pay less attention to
ensuring procedural justice through public participation when
there is existing trust. By contrast, securing procedural justice
becomes crucial when there is no trust. In the same vein,
competence-dimension was important for Eurajoki and
Loviisa, with existing trust in the nuclear industry. In
Adinekoski and Kuhmo without trust in the nuclear industry,

however, respondents evaluated the information provided



through the EIA process, yet the repository was not accepted

in practice.

Table 1 Result of the analysis

Acceptance of the repository

Eurajoki Loviisa Adnekoski Kuhmo

TRUST EFFECT

Competence_safety of DGD 0.985%** (0.972%%* (0.952%** ] ]69%**
Competence_good record of NPPs 0.493%**  (0.256%* (.441*** (.678%**
Competence_S&T for HLW managem: 0.485*** 0.407*** (0.520***  0.0420
Care_referendum -0.109 -0.128 -0.400*** -(.233%*
Care_opinion -0.0411  -0.0575 -0.0685 -0.0429
Care_info -0.0490 0.226*%* -0.205**  -0.0948
RISK EFFECT

Risk_health -0.0944 -0.264**  0.0270  -0.103
Risk_uncertainty -0.235% -0.159  0.0554 -0.312%%*
Risk future generation -0.170 -0.168 -0.463*** -0.110
Log likelihood -415.925 -422.857 -435.736 -392.836
Pseudo R2 0.3871  0.3622  0.3505  0.3982
Observations 468 476 473 471

% 50,01, ** p<0.05, * p<0.1

Secondly, the information variable's result supports the
importance of the direct interactions between the community
and the nuclear industry. People in Loviisa hold trust in the
nuclear industry. Nevertheless, they did not have direct
experience with the Posiva. Therefore, the low level of trust in
Posiva required information, and the provided information
throughout the EIA functions positively based on their existing
trust in the nuclear industry. Meanwhile, information
correlated negatively in Adinekoski without pre-existing trust.

The result from the Finnish case suggests that repository

acceptance is unlikely to be achieved, relying on scientific and

technological expertise, knowledge, and safety assessment.

4. DISCUSSION AND CONCLUSION

The findings from the Finnish case overlap with the UK and
France. The UK's case shows the dynamic within the care-
dimension of trust, such as issues concerning procedural and
distributive fairness, depending on the level of trust. The UK's
PSE program showed that ensuring procedural justice by
implementing the PSE program helps restore trust.
Nevertheless, when the interest of the stake becomes more
influential in the siting process, preparing for the mechanism
to reflect the local people's needs becomes more important,
especially when there is no pre-existing trust.

The French case further provides insights on the importance

of care-dimension of trust. The French government politically
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tackled the care-dimension of trust in the early 1990s when the
trust was eroded. Indeed, the reversibility concept was
emerged by reflecting the local people's opinion. As a result,
Bure decided to accept the underground research laboratory
(URL) under the condition not pursuing the repository in their
community. However, fairness issues, such as having the
second URL, have been gradually ignored. Meanwhile, the
public debate focuses on competence-dimension. As a result,
the skepticism over the debate and conflicts have been being
escalated.

The findings suggest that public participation set up in a
normative manner, which focuses on competence-dimension
of trust, is unlikely to positively affect trust-building and social
acceptance. The findings suggest policy implications for the
Nuclear Waste Management Organization (NUMO). When the
"Specified Radioactive Waste Final Disposal Act" established
in 2000, the public attitude toward nuclear utilization was
positive even after JCO's critical accident (Kitada, 2016).
Nevertheless, the siting process has been unsuccessful as it
requires another level of trust. Meanwhile, the occurrence of
the Fukushima accident severely eroded trust in the nuclear
industry. In the given condition, the NUMO may need to
intensify its approach to search for the needs and concerns of
people, along with the process disseminating the scientific and

technological information.
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What conditions will make people accept the geologic disposal site of HLW in their area?
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