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Future estimation of vehicle-mounted LiB disposal amount and possibility of secondary use
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High resolution data-driven approach for analyzing the environmental impact of diets and
sociocultural dietary trends: Shift in the role of seafood as a protein source in Japan

OHelen Stewart, Aya Suzuki, Toru Nakamura and Masaki Hisada

NTT Space Environment and Energy Laboratories, Tokyo, Japan

1. Introduction

Seafood has traditionally played a significant role in the food
security of Japan. In recent years however, Japan has been
moving away from seafood as its primary protein source. Few
studies have examined the implication of these consumption
trends for dietary sustainability. This study introduces a data
analysis method using high-resolution supermarket point of
sales (POS) data to examine trends in household food
consumption trends and consequent environmental impacts.
This method is applied to analyse the consumption of farmed

and wild-caught fish, crustaceans and cephalopods in Japan.

2. Method

In this study, a supermarket POS data set [1] for Japan was
used to estimate national sales quantities (hereon referred to as
consumption quantities) for seafood in the categories of fish,
crustaceans, and cephalopods, and land-based protein sources
(beef, pork, chicken, tofu, eggs) for comparison. A recent
meta-analysis study compared wild-caught to farmed fish for
GHG emissions [2]. Life-cycle assessment (LCA) coefficients
are used to estimate greenhouse gas (GHG) emissions

attributed to consumption of each seafood type.

3. Results and Discussion

Estimates of daily consumption quantities of the three seafood
categories shows seasonal instability in fish consumption (Fig
1(a)), which appears to be affected by price fluctuations of
increasing magnitude. A long-term decline in the consumption
of cephalopods is observed, which appears to be driven by a
steady increase in prices (Fig 1(b)). Consumption of
crustaceans is highly event-driven, and rising annual New-
Year’s season prices appear to be driving a decline in
consumption (Fig 1(c)). Based on estimates from April 2022,
it is found that within the eight major protein groups, seafood
provides 18% of protein requirements, despite only accounting
for 12% of GHG emissions (Fig 2).
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Figure 1: National household daily consumption quantities
and average prices of (a) fish, (b) crustaceans and (c)

cephalopods estimated from dataset [1] for Japan.
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Figure 2: Comparison of GHG emissions for consumption of

seafood and land-based protein sources in Japan.

4. Conclusion and future work

This study introduces a method to analyze the environmental
impacts of food consumption with a time resolution of one day,
allowing the effect of price fluctuations and sociocultural
factors to be observed. Increasing prices and heightened price
instability appears to be a factor contributing to decreasing
seafood consumption. A long-term shift towards land-based
protein sources could mean an increase in overall GHG

emissions of the Japanese diet.
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Estimating Consumer Preference for Eco-feed Animal Products
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Scenario analysis for achieving CO; emission reduction by half by 2030 in the commercial sector of Tokyo
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Environmental, economic and social impacts of reducing Japanese food loss and waste
in relation to global food markets
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Optimizing the Collection System of Industrial Plastic Waste by Using Machine Learning

The University of Kitakyushu ORichao CONG, Atsushi FUJIYAMA, Toru MATSUMOTO

1. Introduction

Instead of statistical approaches, artificial intelligence (Al)
techniques have been utilized for waste management in many
fields their

opportunities

owing to higher accuracy. It provides
to make accurate future predictions of
collection demands and detect the optimal collection routes.
This study aims to address plastic waste management using
Al by applying predicted individual collection demands of
industrial plastic waste (IPW) to an integrated collection

system, as demonstrated in the Fukuoka Prefecture, Japan.

2. Methods

Based on the information from the existing collection
system, which was obtained from the local recycling
company, a framework for integrating the current system was
proposed, as shown in figure 1. The Al techniques used in
this study include the machine learning approach on future
predictions of collection demands and application of
optimization for vehicle routing problems. First, the daily
collection demands for routing collection facilities were
accurately predicted by the AI based on the accumulated
collection records. Following this, a distance-optimized
collection route was detected by the Al to integrate the
routing collection and spot collection facilities. To further
validate this method, an optimal route was detected for a real
road network. Finally, reductions in traveling distance and
carbon dioxide (CO;) emissions were evaluated for the
Al-assisted

collection system both before and after

Current collection system

@ % .

/Hunmn's ke
intuitions: l
sequence,

Weather report

Routing collection
Frequency: regular B
Collection demands: ,

integration.
3. Results and Conclusion

In this study, we proposed an integrated IPW collection
system to link the future prediction of collection demands
from collection facilities with vehicle routing problem (VRP)
The

total-traveling-distance-optimized routes were detected using

which was solved by using the AI techniques.

the Euclidean distance and road network distance. The results
of routing validation showed that this Al-based approach is
reasonable for use in such applications. Finally, the benefit
from this integration was proven through the traveling
distance (i.e., 22 km reduction, which is 14.2% of the total)
and CO, emissions (i.e., 4.8 kg-CO; reduction, which is
10.1% of the total). This demonstrates the high potential for
integrating this method in the environmental aspect.

As a next step, the evaluations on the system optimization
from economic aspect and further variables for better

prediction accuracy should be explored.
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Integrated IPW collection system
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Figurel. A proposed system on integrating the current IPW collection system by Al technique
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Comparisons in loss of happy life expectancy of radiation, diabetes, and psychological distress
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A Trial of Vulnerability Assessment for Progress Management of Adaptation in Shiga
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Systematic review of decision analysis for prioritizing climate change adaptation options
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Local Residents' Perceptions of the Impacts of Climate Change
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Active and lighthearted impressions of the river facilitate mutual assistance in flood preparedness
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Principle Component Analysis of Daily Life Factors Affecting Behavioral Intentions and
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Nudging effects on acceptance toward offshore wind power
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The impact of offshore wind project on local economies —A case study of Goto city, Nagasaki
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Analyzing waste photovoltaic panels generation based on the long-term capacity
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Changes in working style and time for daily life due to working from home.
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Overlay Analysis of Fruit Cropping and Soil Texture
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A Study of the Relationship between Solar Radiation and Surface Temperature in Tokyo
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Research Misleading of Urban Thermal Environment in the Discipline of Remote Sensing

[EISLAFSERA 8 15 N ESLER B 5E

BUAE A E Caui 2 i b & it A D LK 23
AT LTl | HATERBE O PuiiE M OR 23R oD T B B 724
BL7poTND, &0 DT ORBREIX, #HOAE
REICEET IHEERBECTH DL, AhE=F) 7
Z i@ U CHURIAY 70 J T BABR BR O B AE A 410412 L | AR i
DEHOERE (E— T A Z 2 R) 1052 5 8%H

295 2 LIFMBORELEEZ bND, F1EST
i, Bl a a4 LA (COVID-19) DA TLAREL H D
WRMERRICERDEF - TWVD, Vb TRoE] %
ST 52 LT, BN 2 Y IE & BRI

B HPREMEMBEROWNAET IS O EEbiLs,
I BT, BATIFEZ L Offii T AR B B3 ELe— 1T
B oML Fii b otERCT# Iz T 5 ATk
DIRPUTLLRG & B do > Ty, & L CHIERIBRRILIC X
2 5dR EA- s e BB TR BT O PR MR AR B i i
Vo BEND L, E— N T A T 2 RxEROBEEMEN
EEoTWND,

4ﬁAE®U%%%ﬁVVV7&ﬁ@ﬁ%%&%%

VX, JREPH, mAEER R C O 2 H T AR BRI UG &
HHE & Lfio D, JHEAREOE =41 U ZIZBVWTAR

AR IR & 72> T D, Roth et al (1989) ZER & L
T, RV T— b 7 OFETE TR D
TIFIZBWTEAMZHANLEND X 922> TV 5, T

TlE, #HEARESCRSR T, PR DNy 7 7Ty
v RERRWY = e S B OMEEIC L
HEHEEREE, b — T4 72 RIFREOR AR LT
WD, BBy 7T T T ROMAE RWTZE £57
Fraged CEINIE E B 28w bR Sh
TW5,

PERTE T o7 Hiddk 2 N LA 2 A3 i 3 2 IRE R HF 137
Al 10 BERTE 3% <, 2 OFFRIHAICHRES S 5 i il
B B 22\, AT T ORI ORI 720 TR U725
B KES T O MR TR 2SRRI < B R TURIRIC KR &
RBHEIR—UPIRE INDGELH D, THUFEN
KB E Tt Lz B D87 — o0, B2 kg
%M@ﬁﬁﬁ&tﬁ%%bfwé%m&%z%héo_
WIZTF 2 RHWTHENT L, TAZFOROICIIT 5 KRB
T—=NT AT RIIZOWTEE LRI LH DM (eg
Yanget al.,2020) . Z AT —HKAY7R KRG « KR O HIH

84

AT/ BRI R PR ER R R O— /7 ki
ELTO IAZFDHLICBITAE— R TA T K] &I
FETHRERTHY, ZhbzE N2 b0 L LTHIR
T2 2 Lk, BRI ERA R A BAT, FIEE D ITE
HELICB OGRS E 5% 2720, TLTID
L9725, BB OB BN TCIELWY E
— B TOREANRELIT S WEER E B 7o T
D,

ZDIED, A DI LEBOBIS TRUZZR Y | B LW
PefZ b o THIE L TE 2 FHNCIL, RO L H 2B DY
Ho,

BYSEXR E LT Thivier vy 7 20 v O (N
TRENRE DK T « A THER DM 1%, #B8H O HiTE
T TRRICEND EE X LND, Lo T, A
UE— MUV 7V CHEHERMTE 5 EE X 51T1E, 3l
SO I AN I TR INAC R AL

F o KB HL HT N - 122 OTFIEIC L 2
IR OB EIZN R (Spillover of Park Cooling Effect: PCS)
%, HIERERE Tl < CTRIRIZBINLD (e.g. Sugawara
etal.,2015), MIREIREIZHMEARRN R 2 5 & TR
L7 51E, LE L THI LTV DD TIERWEBERDIC
Eﬁﬁb@%ﬁﬂ%ﬁﬁWi_%ﬁ(%ﬁﬁmh_%m)
T20, b LAXHEEWNEICK T 28O KL (5
) OBENtHRENE mo_k%mfﬁghﬁé
(I Z D07 RAIRRET VICTITHAIAEN T
WRWY) D3 R DI Z ORREHTES A ATV R0,

REVE— MBI OHET TR DX HIC
HTUIREN D D OFITIX, [EFO R AR & D
FIEEERTE TRV LOREFEET S, b LIELWE
W) 7 HIE, FIVUIBH R [RE T OBRENE S b
DIFEOFETHY , T HEARETICELD LD X
IMBDOTIERNEEZD,

2 3Lk

Roth et al. (1989) International Journal of Remote Sensing 10
(11):1699-1720

Yang et al. (2020) Remote Sensing 12(5), 801

Sugawara et al. (2015) Journal of Environmental Quality
¥—U—F U'—hbrvu s, BB, K8
FEH, 7—nTAZ K



T/ = AT T ATy 7 ORERRREINEZ D U A 712k D IERIHIAE O AT RE M W T
— 7/ O BEFEMITE T 2 AARDEIR & iR 2 FHI—
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Sedimentation of nanoplastics with pectin, a water-soluble polysaccharide,
in the presence of Fe(IlI) ion
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Photodegradation of chlorophenols adsorbed on plastics in seawater

Hassan Md NAZMUL, Satoshi NAKAI, Takehiko GOTOH (Hiroshima University, Grad. School of Engineering)
Wataru NISHIJIMA (Hiroshima University, Environment Research Management Center)

1. Introduction

Plastics affect the photodegradation behavior of organic
pollutants adsorbed onto their surfaces". Floating microplastics
in the oceans are exposed to sunlight and sunk into the water up
to a certain layer cause of density differences?. The
photodegradation behaviors of adsorbed organic pollutants on
plastics might show different behavior between air and seawater
mediums. In this study, we investigated the photodegradation

behavior of chlorophenols adsorbed on plastics in seawater.

2. Materials and Method

A mixture of 2,3.4,5-tetrachlorophenol (TeCP) and
pentachlorophenol (PCP) (90:10) was chosen as model
pollutants and prepared in 100 mg/l solutions using hexane.
Virgin polyethylene terephthalate (PET) sheets with 1.0 mm
thickness were commercially obtained and used as a model
plastic. PET sheets were sunk into the chlorophenols solution
and after evaporation of the solvent in a laminar airflow
chamber at 25°C, the chlorophenols adsorbed PET sheet
samples were sunk in a water medium (seawater, milli-q water)
and irradiated using a 10W low-pressure UV (254 nm) light
source. Samples were placed 10 cm away from the light source.
Three samples were randomly sacrificed for analysis of the
remaining chlorophenols. A control experiment was performed
under the shading of UV radiation by wrapping it with

aluminum foil.
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Figure 1. Photodegradation experiment of PCP in seawater.
3. Results and Discussion

As shown in Fig. 1, the photodegradation of PCP on PET
sheets followed pseudo-first-order reaction kinetics. In the
control experiment, the PCP concentration did not change (data

not shown). Comparing the photodegradation rate constants, the
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result indicates that photodegradation proceeds much slower in
the water media. In addition, the artificial seawater further
suppressed the photodegradation of PCT. A similar trend was
also observed for TeCP photodegradation. The possible cause
for the suppression of photodegradation might be light
scattering. In fact, the measurement of UV intensity attenuation
through 1 cm of Milli-Q water and artificial seawater was 4
uW/em? and 3 pW/cm?, respectively. The salt effect might be
another important cause of suppression due to the presence of

common ions which harvested the light source.
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Figure 2. Photodegradation of PCP on PET sheets (n = 3).

Conclusions

The photodegradation of the PCP and TCP adsorbed onto PET
was suppressed in the water media, especially, in seawater. The
possible reasons may be the harvesting of light and heavy metal
ions effect which adsorption reported on plastics. Future
studies should address the effect of degradation medium along

with heavy metals effect.
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Investigation of POPs-related fluorinated compounds in water repellents on the Japanese market
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An estimation model for sampling rates of volatile organic compounds
using a passive sampler for personal exposure assessment
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Development and application of a prediction method for
personal exposure to volatile organic compounds using a passive sampler
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A Passive Sampling Method by Silicone Wristband for Determination of Polycyclic Aromatic
Hydrocarbons and Their Halogenated Derivatives and Effect on Sampling Rate
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Screening of unregulated organic pollutants in river water using GC-MS AIQS-DB monitoring
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Identification error validation among 1466 semi-volatile organic compounds based on retention

time difference and mass spectral similarity
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Reaction Monitoring (MRM) A Vv RAAERK L7z, ZArdk
&1L QP8030 (FiEUfERr) %, 77 A% AIQS-DB %
& [E U DB-5ms (30 mx0.25 mm, 0.25um, J&W Agilent) %
vy, FEEE S FE T < 40°C X2 min—8C/min—

310 CX5min & L, BREHRAIA VYT HZy, a2V
CHAZT AW, AFx T 1 —
VAT MR LT EE ) Va = Rf T —5~
45V OFPAT SV T &L, T aX s b A A oiREE
Db EWEEEZ BRI LT, MS/MS T D E&EA 4
LHERRA A DR (MEERA A b)) ZRIEZEME &
L, EUERECOZEEIFED 2 0 KN THE, 30 XM
SCRIESN & LT,

3. KR & B

KIG AL ME D DB 34 WEIT 1A A T AIQS-

IHTDOEREA T IO REREERDOT ) —HF A
FUDHER S, DB 221 MEIX 2 DU o X b
A A PRIRT X2, —J7, 1ZEAE CHREFFRICE T
TV =Y A F v eTad s AUl shiz 2
WE, 7V —Y A A PR TE R, UTTREN
TITT A AT ATHARIEFIT NS GBRIRTE e
0%7%T,7m&7b4¢/zﬁuf%ﬁw i1
DULNMERTETER « lERBA A D2 DOFRMNT
%ﬁ#otB%Ek AV RERRTE I WWE D
RWEBH T, Fiz, ®FR 4 WEIZIT v T AN

RASED, BEBME, MURENRY FLTEE SFhvbh
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6 MEEENTWED, > SWEIZT Y —H T~
Xy A UBERTET, ~a s At CIIET
DI L CTWVZRUNATREPEDNV RIE STz,

MRM A ¥ v RHPERLTE 72 19 WEIZOWT, )l
4 508E, R& 3 FEHE T L7-fE R, AIQS-DB /3#7 C
15 WERE S22, MSMS 98T TRIE S vz o

XZDI L OB TIEoT, 6 WEDIHSY
5 N -
B TlE, AIQS-DB 74T CIXRARIE S 4L Tz & |
<Y {0
>
K1 MRM A Y v REKLIZD A7 BEWE
TUh—Y | FUh—Y 7'Elﬁ7'* CE 7‘El¢'9'* WRAA
wEE RT [min] STE P, e ™ [\l] 1 ofii
SFivra~Esy | 5e | T i | MH | & 5 55|10 | 320 | oor
VOFEYTEIAT ) 611 | 10214 | 108 | MeH 75 10 57 10 | 679 | 0232
%27 UnEn77n | 848 | 142.108| 143 | M+H | 87 5 50 | 20 | 124 | 0133
Fo5x7AIAT | ge6 | 20662 | 207 M 281 | 10 | 249 | 30 | 196 | 0.205
FFvoxyr
2ETYERIVTT | 938 | 16421 | 137 | M-CN | 110 5 68 10 | 622 | 0451
NAFATZTS 1024 | 10715 | 108 | M+H | 83 | 20 | 66 | 30 | 186 | 0.223
F7Ey-1-74— | 1152 | 14629 | 147 | M+H | 71 5 57 5 | 828 | 168
/0y 13.63 | 12006 | 130 | M+H | 103 | 20 | 77 | 25 | 148 | 154
N-=ravv7Fa7 | 14.01 | 168.24 | 159 | M+H | 103 | 10 | 57 | 10 | 201 | L70
EFax/> 1410 | 11011 | 111 | M+H | 93 | 10 | 65 | 15 | 949 | 714
DITATVEAY) 1572 | 16819 | 169 | M+H | 126 | 5 55 | 20 | 110 | 160
24y %—v¥V—7| 18.10 | 206.32 | 207 | M+H 51 | 5 57 | 15 | 257 | 147
=/ TANT 1059 | 207.27 | 208 | M+H 52 | 5 9% | 10 | 122 | 366
ovr=ly 20.06 | 182.02 | 183 | M+H 05 | 15 | 77 | 25 | 493 | 0.607
T ey 22.40 | 178.23 | 179 | M+H 78 | 25 | 177 | 30 | 621 | 152
7vb7E>=9 1 | on66 | 20821 | 209 | M+H | 153 | 20 | 152 | 30 | 149 2.38
26.15 | 297.56 | 208 W 71 | 25 | 57 | 25 | 203 | 17
2022 | 37057 | 371 M 120 | 10 | 147 | 5 | 346 | 131
32.44 | 364.93 | 365 M 147 | 25 | 309 | 5 | 67.6 | 0.954
4.
——— AN AN
AIQS-DB A7 J —=2 7 /5H T AT & E Do

72 19 WE 22\ T GC-CI-MS/MS 341D MRM A Y v
RA2VERC L, 1K 4 508F & K& 3 3k % AIQS-DB 47
ri TSNz 1ISWEE MSIMS oirL7-& 2 A, 9
WX MS/MS SHTICB W CHRIE SN2, S WEIT

AIQS-DB 734 TO[ElE 2 G A E & HIE S iz,

ﬁﬁ AWFFE D —ERIT R BREE I A Ok B FEAE DO BR BEMF 78
A HEEE (JPMEERF19S20403, JPMEERF20215G01)
i:J: D ki L7z,

ZE R

1) BEDHQ017)E 51 BEUKEREEASES 1-A-09-2
2) KE 5 (2022)5 30 BIERE L Fame, TU-C1-5
3) BE D Q02DEREM AR S HEEL ST-4-2(1)
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Characteristics of trace elements composition of groundwater in Chiniot, Punjab, Pakistan

(—fh) FEERBREN /1y U —7

1. IXL®IC

IRF AL« X% TG Chiniot Hi51%X, #F
HIARAF T DA KRR R FEHAT Ch 0 #Tik b tEH->D
oD, Z OHEOHL T KIG YL A OB T AR TR
RIZOWTHET 2, . RFEEMIEOEIZHTZY
2020~22 FREEHNEREREE RS DB & 52T T,

AT T

R ARBUEHZ, 2020 42 3 AIZ, Chiniot H#i7 DERAN
ATERK - BERKE LTHFEIZRH L T 5 83 3
MHERE L7, IOV B IRE 200 7 ¢ — M LAED
EEHTHY, FHLEZIVIERR 7k > TH
KL T D, BREL L 72 R /KEEH AT A 1 C pH2 (ZFH
L. ICP-MSIEIZ LD BT 1T o 7o, Z DR,
29 5t (As, B, Ba, Br, Ca, Cd, Cl, Co, Cr, Cu, Fe, K, Li, Mg,
Mn, Mo, Na, Ni, Pb, Rb, S, Sb, Se, Si, Sr, U, V, W, Zn) {Z>
WTRRHIRAR L, E O E TRt L7z,

3. PREICHEAERK DFRF
3.1, KB L D

R L7z 29 seFE O 9 B EEHEF(MCL; Maximum
Contamination Level) £ 72 (35BS % B 2 DR E OIT
FOHBRRIR1ITRT 8 TR TH 5,

F1 EMEELZEHT HREDOIICHE EZOHBE

JoR HAL  EH B/ BR ERE HE=R
As ppb  9.50 0.5 93.3 10 14.5 %
Br ppb 119 6 540 10* 89.2 %
cd ppb 342 0.05 572 5 72%
a ppm 55 1 500 250 24 %
Fe ppb 56 11 318 300 1.2 %
Mn ppb 174 0.05 1105 50 458%
S ppm 68 3 392 250 24 %
U ppb 18 034  141.56 30 16.9%

* Bromate DIEHE & L 72356 O FEHE(E,

3.2. A EfMENT
29 JLHRDIRIE DL BT (7 T AKX —3H7 - BERE Y
BHEEVR) H1THo T2, ZORE, KEL T TE5HDT

#
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VIR =TT eNDZERHENER ST,
#1277 A% —|% As-Na-Ba-Ca-Br-Cl TH V. % —#
(11Tl <72 K 5 I HAE ST D Arsenopyrite P45 212 H
KT DREHFETHD,HE27 T AX—1FCd-Sb-Ni TH Y |
N4 (BEFEY) EIRS L < ITIMEERREREZ 2 b0
b, #5327 T AH—F Co-Zn-Fe-Mn-Cu D<— R X X )L
ThY ., BREEPIRTE T 280K~ o T U8k
(Cryptomelane)lZH12KT5H[1], —H. 47 7 AKX —%
B-S-Mg-Pb-Mo-Se-W-V OfLAH LR 5 7 7 A X —I%
Cr-K-Li-Sr-Rb-Si-U OFLAGDEMN LR D, Zh b D
EIFRIZHOW TR 2 SR ZE W, B, S, Pb, Cr 72 20
TULE AR L OV 2 1 7205 Yoo BEZEY) HR RIG Y &
DOBEERIRIBY O A HEMENE 2 H[2]. £7= Mg, U, Se
IZOWTIXHRERDIBYEDOTTREME N & 5,

4. T

RFEZLZ ATBHRNAYE, BFOEITOB & EHiE
D a2 T REFRICRE SKFEL TS, LnLEOKE
WZOWTELT L HoiEfiE S T, b EiEY
KOBEUZ X 5B ORAERKRIBYIR DO FA T2 LA
FE/E LOMREICER L TW5, SRIOMAE T, Hilg
TEREICHH STV DA B M FAKEZRIRLZ D
METEICONTON 2Tz & 2 A8 THRICHOVTH
YWEREZ R L CWD Z RGN E -T2, AKREK
BILOABBEROWTNOFRENE L H D03, b ik
K E LCREYITH V BIERK E LT oMk H
HLEE SIS0, i FAKEIROFIH - RO H
DHIZONWTH B SN OMERD D,

51 3Tk

1) M Yoshida, MN Ahmad (2018) Trace
contamination of groundwater around Kirana Hills,
District Chiniot, Punjab, Pakistan. Intern. Jour. Econ.
Env. Geol., 9(4), pp.12-19.

FHHFER « MN Ahmad (2021) /3% 2 Z V[ESRV Ty
TR OAS T « FR2EBA I HUIBA T 51T 2 Mt R KT G,
BRETRHF 2 2021 4R THALE 2D-1115
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Review and future challenges on the interrelation between human marine utilization and marine
ecosystems

HAEGEERASH NTT

1 IICHIC

N FEB) D AR LROPERIT LV, HIBR BB | 8 il A
PEDOSERSIZIET LT\ 5. FH OITHERBREE OMERE - 15
AT C, AfbRiE 2 e e T b T A 2 & T
AERERORESE DAL A TR RE 2R B O RN & B 5
LTW5%. BETHI AATIHEOERZFMATD
PERLA ) 13 CEERAMEE TH L. £ 2T, #HiE
FIH EWPEARER & O EERICESE Y CTET L
WRERERFTIL T D, AR, MWPERHOBUR S, i
PEAERER L OMBEAERICE T 23 E 2 58T 5.

2. VEERI I OB

KK D 7 F % 5D DWHEN S, NEITEERIH %
LU TEEZMD & T HREEZIT TN D, EER
MEFLITRT. HERBEEOFADDITIT, WrEREE
LB Z R ATRE 2 HIECANER T 2 L ER & 5.

FHERETRLFX =TT OfBAR,

£ 1 HERE LOA RO TR
ok YRR
R | O Gl - ), R, A, EPERE
ARE | p% i b5 & OV 5
B | ki KOS
TAVR—ERE | EEETHIRBARE, MR R RS
AT ZE R Wi b5 L O AR

HEER IR R 2 RIS R LT E 28, BREE
IR & 13000 HiEE 722, RIEEREA PN EET 5 L&, &Il
LW DY) OFRER & o T AR B E D IR IR O BR
HRELZFIEREITHERIZHEINTEY, FXE
EIC X DR W AESLERACDOEN D —> L7 > T
Y. =T, RO TESESER R EOERE(L
MRbHHES LTS,

VAR TIIAMECTRIE~ O & B 3o, Fl 2, EiE
TP OfEE L REREZ B L L7 B#f iR
RteRRLICA F, BERERST LY —, 2,
RIEKEDZERIRRT v 2 V& FFOWRME~ b A i B
FHEPTHH S, 2030 EFEETOEHANAIFS LT
%9, g LR DR ERERC W EBL R S MFET D
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SAERLTRIE COWERIRIZTF ¥y L P 7 TH Y 723
5b, TOFEIRE I NFITRE 2B R L OR
REZHIZOLLELILDOTHD.

3. WEEEFRIH & AR RE SR O AR BRI B3 2 #RE

AifE s LT, ANBNEE A Eh T 5 &P EE R
EOfx WHEEOANB NG 5. WBHERAOLE, %
DANHINEENBEARER & O EERMEL . BUIR,
FEAERIC L 28t % FRIFRE €7 VO ILih 5
B SHERDWPERIRICIR LT\ 5. A% OWNEF]H
ERIBZDEETVNA T THD 2 ENPEITETS
L.

F72, 2 THRAMEHERIADEH LoD d B AMETE
WEClE, ANMTEED & MEEAERBROMAERNE Z 2855
DI TR, FIz2E, FiEE CIdEwERESIC
WL RIFTREBREBA AL I HERASHEN
HD Y. ZOX D iR OYIRBLG A M AaA A TR
ERERET AR L TN E L ETH D,

4. Bbviz

AR TITBER A OBLIR LA R~ T, 5%, S
SRV AT C, ZARME D E YRR & WA RER O
HERICE D ZLE Y I 2 b —v a3 VAlRERE T L
WAL 5. HERFAE~TDN D T2DIs, Bl I34EMZ
MM T 250, 77 AOB~RLSEDH 2 L
DAREZRMFERIH O > F U A 2 i&it T ol & 720,
Frfge TRE 22 ERI O ICER T X 5.

2 Z B AN
1) M4% (1998) MRS OBRETE B, B A K723,
2) UN-Habitat and partners unveil OCEANIX Busan, the world’s first

52, 202-210.

prototype floating city, 2022, https://unhabitat.org/.
3) TH K R, TRE R KA TR AR
https://www.shimz.co.jp/.

4) FBHT (2010) W MBI T D AN Z R Ok i & KA
KERBEF2EE, 34-9, 293-296.

OCEAN SPIRAL, 2018,
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Institutional Interactions in Regimes for Conserving the Southern Ocean

1. EL®IT
FARBRSKIIAH] (Antarctic Treaty System, ATS) Z#if & L
To AR O ) AL, Bk, ks L TE L
S & TV (Green 2022, McGee and Haward 2019) ,
— 5T, I, KUEEEDERIRIC KT TR A OB
WETETMmED (IPCC2019), FFkIZH7= 5 A RE
FRORAT, FEEAN O NETEENOEBLO A TIEFEH L
BRNEWHIBLFEICET L TW5H, £ 9 LIz7eh T, ATS
& — VR [EBEHIE & O TV ICEEEZ X D, R
I HHL LS D i o — o L LTS TV 5
(Haward 2019)

Z ZCAMIETIX, M OWEHFER I B 5 E R
MOMAEAIER L 7 7 2 — 05t & BARR AT L T
SHTL, HIEDOHNME~DOEBIZ OV TIHRET 5,

2. FEMRSAY & EEETE SR
EREVREESAE, PEMASRRF KR (BEZ) oK Bt
BT DR E O EHERIMER 3 L OVEEHEL B C
BY, KREMEMOFHEEICOVWTHHEL TS, —
77 CRAMRSAIE, B 60° LARGIZIS1T 5 fH 1A A WG L
TRY, EBEHNOL & TIHRFEEOFEBRICEEN
R, I TA=ANTZ U T, AEMNELHES RS
% fE( AAT) DA EEZ 232 €T 5 —J7, [RIME
R T LENEOBEITEERICRS & Uiz, KEMO

JEHCIE AAT WA % EEREEIR R R B S~ D HEEIC

GO0, REBRIHFELED RN O EFFE L, 4
RS, N—RE - ~7 RV REZESE Lo RO

SERIZ IS, FEAE 607 LARE ORI % 5 ¥ 7=, Titterton & 13,
Z 9 Licxtis % ATS O FEE el 2 i3 2 & D L FF
filli L TV 5 (Titterton & Haward 2022),

3. FARRSAOMRHI & [ B ik B

FE AR 331 2 MM TRR #H DWW i, 1999 48, [H
SRR (IMO) (2R Tk & FEARiE O B % xf
G b LIRS RAM R S 7208, KE T ATS O B E
BT H MM MEE RS (ATCM) T H & &
TR L, fholE~ HiBEE L7z, ATCM IO THE &t %
B OOELFHE UTESH, Btz Bis L7,
IMO CACHRHEMATHREH AR S D &, [AIFESE & S
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AR THE B2 R L7, ATCM 13 & 51, IMO D
FA % i < FFM L, IMO (2xt U ClRfREt D 3]s b & 5k
L7z, fREFOREEEZEL T, ATCM (25T IMO
DOFMPEIZ T BN E D, &EI S HMEL L,
HIEMOBHENEEL L&z D (RAKR 2013),

4.CCAMLR & U > b 5K

MR DB ND B 2 B4 O EBEEG | & B35
U 4K (CITES) 1TV T, 2002 48, mE i
DOEFERENGFETH 5 A 2 HOMBEE [ BHIEE N
F—=AFZ IV TICL YR E7z, CCAMLR TiL[FE##
FA~OHLHPHRE, MmO EYERE IR 5
B RYEOMEIRITZ CCAMLR 128 5 Z L ER SN D &
B, A HOBREH ORI & CITES & Ol 133k
N7z, CITES © 72 CCAMLR & O Diifl % Pk
# L, CITES IIEIEIZK L CCAMLR 23R E L 7= Jf s
BRI EE O Ffti 2 B Lz, L0 2 < OFENRSMT %
CITES TOWREL, HEMOMEERZAIHET LD L
Bz ohbd, 9 LichlEMOMAEER~ORIRE, 4
#% DO FMRAERE R ORI AT T2 R oD & 0 J7
ERET59ATHAMTHLEEZOND,

2 BN
1) Green, J. (2022) Hierarchy in Regime Complexes:
Understanding  Authority in  Antarctic ~ Governance,

International Relations Quarterly, 66, sqab084.

2) McGee, J. and Haward, M. (2019) Antarctic governance in
a climate change world, Australian Journal of Maritime &
Ocean Affairs, Vol.11, No.2, 78 — 93.

3) IPCC (2019) The Ocean and Cryosphere in a Changing
Climate. A Special Report of the Intergovernmental Panel on
Climate Change.

4) Titterton The Kerguelen Plateau: Interactions between the
Law of the Sea and the Antarctic Treaty, Marine Policy,
Vo.138, 104993.

5) RARE T (2013) FERiEO LRI 2D 2D D
BRI EER OF%, A EEORTREE, 3 5, 14-22,
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Policy and scientific challenges to enhance synergies between
climate change actions and biodiversity conservation

[EISLAFSERR JE 15 NARARBIFSE -

1. i - FEEW

RAEAE) & AR ORI, Zh 2 EEREE
FFHSK (UNFCCC), SUEZAENZBE T 2 BUfFR /S %
/b (IPCC), HEMZAENESA (CBD), AWML ERME R OV
R —E AT 2BUHRFBOR 77 v F 7 0 —
2 (IPBES) 72 E ORI ZBRLBFH 7T 02 AD T T
RSN TE, L, KEEE LAY ZEMEORE
PAEICEMR L TV D Z LITRER RSN TEY, i
WA, RUBEZEBR & A SRR A % i 3L S R Tk
RESR OV E F - TV 5, Bl 2138 EE TRk
IKEH TR EEMLRRVEICBAROIR WV EREZ B & LTz
EN% <, HRNEHIC XD REEECERERZ T H
Uiz etsnesmi/e COAREREZ R L Lo RBEAH)
DOFEFD « WIER S EhE SN TR Y, WFEO R
DRNDLT T a—FPREIZ/ > T D (FRH, 2021),

HChH, 2015 IS FrE TR 72 BA%E BAR 2 5 de [Ffgin
REZRBARE DI D 2030 7V =& 2, KEEEICHE
TLHEBERSLCH D [NV HE] BERIRE N, Fierlhe
RTINS T ARSI O BN 6T 5 3REk AN IR
S72, = LT, COVID-19 OF3AE#%IL, KELEAEY
ZRMEZ BT EBRBEx R e & & HITAT 5 COVID-19 6D
BFEETHD ()= UBNY —] Ol £
o7z, KAEEE & EMSZERE OB RITRE ~ROBMRIC
bV, WEEE RTS8, T A EBLT 54t
DEHEOH HEEZDZ EPRRD LN TS (Portner,
etal. 2021),

A2 HIVIL, UNFCCC <> CBD % #ifi & L 7= BRI
#am, IPCC & IPBES % i & L= B0k DL E L 4y
Hrd % 2 &C, [UEETXIR & AR 22 WL
D12 DOBURK - BHFRRREZ LI T 52 & Th 5.

2. MR L

AHFFETIX, UNFCCC < CBD % by & L2 BURM#E
i, IPCC & IPBES % Hilx& LB 2RER O LEIZ D
WC, FESERTREZRBIR D72 D 2030 TV = H LR
W E DB S 72 2015 4F & il & L C 2015 A-LARIT & LL#%
@ UNFCCC, CBD, IPCC, IPBES DO%MFEZHEh & 4HW%
B o W R % fR U3 5 72 80 D iam O AL o RR R & BE

BIGPASAMR S IITERT ORMERT, WIERYE

FAA A —

DAY « FEHEH 7230k % 2RI 0T 5, 2015 42 LLRT
X RNEEE &AM S ERYE O OB THELED & 2 xt
WE LTSN AR A g L LKA O
- ESRICESZE L, 2015 LT, UNFCCC <°
CBD 7217 C72<, G7, G20 72 5% 8 2 TRz E)
EAEMBREEON G CIHEENEE S TAREE L L
RV (KU E) & 5 Lo AR 7ot BURRRE 2 R L 72 703
5, FIRFC AR OSEESCAEMSHRNEDELE 2 72 b 3iE
JRVERTR) | (2BId 5 (Morita and Matsumoto, 2021;
Seddon, 2022) CEEEZFERSEHIER 2 & OIEFHRILT D
ZRRIAT A EROI Y MR T diam e x4t L 7 5,
F 72, IPCC X IPBES DR FHIiEm DEE S 5T T 5,

3. BTSSR

ARFZE T, KAELH) & AEMSARPEIC B 2 BOR -
BRI 7T 0B A CORMOEBLZ T+ 5 2 LT, K
EENRR &AM SRR R 2 WL T 5 72 OFRE % W
DN LTe, KBRS & AW 2 oo [ R fAER 12 BE L
T, DARNEAERER & 50Uk & U 7= KRS Eh oREFn - R
Zif b U7 RSP E O EN P L TH o T2, L
L, BURITRELEE) &AM ERMEO M@ 2 TR
AREZR B & EHLT B 72O DR IAWER Y AT LA,
IO Dk % 72835 ([EIFR D HLT D AR HI FER0
BRIEEET - RAMER E2E0ITATRITD) OBIRME
72 IOV TOBRIAN T /3T ADRRED R STz,

ZE R

1) ZREEXRT (2021) #AMRFEFIFER 1 TROON D
Biicle 7 7'n—F OfEf, OECC &L 30 RS  [iff
SMREEBHIE B ) DFFR% ] OECC, p.26.

2) Portner, H.O. et al. (2021) Scientific outcome of the
IPBES-IPCC co-sponsored workshop on biodiversity and
climate change; IPBES secretariat, 256 pp.

3) Morita, K. and K. Matsumoto (2021) Governance
challenges for implementing nature-based solutions in the
Asian Region, Politics and Governance, 9 (4), pp. 102—113.
4) Seddon, N. (2022) Harnessing the potential of
nature-based solutions for mitigating and adapting to climate
change, Science, 376, pp.1410-1416.
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Does Emissions Trading Scheme Induce Innovation and Carbon Leakage? Evidence from Japan

BREHART: OmET, IR

1. Introduction and Objectives

Climate change caused by increases in CO2 emissions is a
challenging global issue. To mitigate the impacts of climate
change, emissions trading schemes (ETSs) gradually have
played an important role for abatement. In Japan, to reduce
CO2 emissions from large-scale facilities, Saitama that larger
numbers of manufacturing firms have been located in, has
launched the non-punishment regional ETS. This paper
investigates whether the innovation and carbon leakage are
induced by Japanese regional Saitama ETS by using Japanese
manufacturing firm level panel data during 2003 to 2018.

2. Methods adopted

The difference-in-differences (DiD) method that can
identify the causal relationship between policy and outcome
variables by comparing policy impact on treatment and
control group is adopted in this paper. We consider the
Japanese regional ETS as a quasi-natural experiment. The
firms are divided to treatment group and control group based
on whether the firm is targeted by Saitama ETS. The baseline
DID model is constructed as follows:

Vi = B1ETS; X Postyy14; + B2ETS; X Postysyge + Xu® + e + vi + &t

where, Y is outcomes including the firm’s innovation and
outsourcing. ETS is a dummy variable with the value one for
Saitama ETS firm or otherwise. Post1114 and Post1518 are
dummy variables with the value one for different
implementation periods or otherwise. The measurement of
innovation is the R&D instead of patents due to the lack of
information on patent applications based on literature. The
outsourcing activity that captures firms’ production processes
by outsourcing represents the carbon leakage. The survey
data changed the investigation items of outsourcing since the
2010 survey (convert to 2009 data), leading to unnatural
changes from 2008 to 2009. Therefore, we focus on the
impact on outsourcing during the period from 2009 to 2018.
A heterogeneity analysis with the outsourcing dummy is
adopted in this paper, to further investigate how outsourcing
firms affect their innovation activities to respond to Saitama
ETS.

EATHRE, BRERT ANES

3. Main findings M (2)

R&D

Columns (1) to
(2) present the DiD

Outcome variables Outsourcing

Period 2003-2018 2009-2018
results for the
ETS x Postii4 0.214%* 0.275
impact of ETS on (0.0972)  (0.180)
R&D and ETS x Psotisis 0.168 0.189
. (0.144) (0.290)
outsourcing. Controls Yes Yes
Column (1) Year-fixed effect Yes Yes
presents the result Firm-fixed effect Yes Yes
A Observations 89,051 55,571
of the Impact of R-squared 0.017 0.020

ETS on the R&D,

which shows that only the coefficient of the interaction term
of the first phase on R&D is statistically significant at 5%
level. The coefficient is 0.21 in Column (1) indicates Saitama
ETS firms improves innovation by 21% compared with non
ETS firms, which supports Hypothesis 1. However, the
coefficient of second phase is not statistically significant.
These results relate to the fact that the first phase of ETS
achieved a 22% reduction and a policy for reserving their
allowances from the first to the second phase. Since the ETS
was just implemented, several firms tend to innovate the new
clean technologies to lead by example. Meanwhile, the
reserve of allowances is allowed by ETS, which encourages
firms to innovate more in the first phase. As the result,
compared with reduction targets of 6% ~ 8% for the first
phase, the reduction was achieved at 22%. However, ETS
firms already make enough efforts to innovate in the first
phase and reserve allowance, which results in the ETS only
improved R&D in the first phase. Column (2) shows the
insignificant effect of interaction terms on wo phases. This
result which indicates the Saitama ETS does not induce the
carbon leakage through the outsourcing.

4. Conclusions

Our analysis indicates that ETS firms tend to innovate
technologies compared to non-ETS firms. Meanwhile, our
results indicate that Saitama ETS does not reduce firms’ sales

while increases the sales at announcement period.
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Government Policies Combatting Single-use Plastic Products Pollution in Taiwan

1. Introduction

Increasing usage of plastic in packaging has a direct impact
on the environment, particularly in the ocean. To control the
environmental problems posed by plastic waste, the Taiwanese
government has developed a waste management policy and
promulgated several regulations since 1997. In addition,
Taiwan was one of first places that initiated a plastic bag
charge in 2002. In this study, we provided a comprehensive
review of Taiwan’s current municipal solid waste (MSW)

management situation and the future perspectives related to the

application of a “zero single-use plastics” frameworks by 2030.

The barriers to the elimination of single-use plastic products

were also discussed.

2. Methodology

In this study, updated data on the statistics and status of
MSW management in Taiwan were obtained from the official
yearbook, the Solid Waste Statistics, and a literature review,
which was utilized to systematize the fragmentary knowledge
and provide the latest information about regulatory measures
for reduction on single-use plastics and the results of its
implementation in Taiwan. In addition, a comparative status of

MSW management between Taiwan and Japan was provided.

3. Results

As with many developing countries, Taiwan had one of the
world’s worst urban waste problems and some media reports
referred to Taiwan as “Garbage Island” in the 1970s—1980s.
Today, Taiwan has the second-highest effective waste
recycling rate, following Germany (Eunomia, 2018). To
ensure proper waste management, Taiwan has implemented a
very specific waste collection system since 1998 and started to
improve resource recycling, including plastic and food waste,
in the 2000s. As a result of a series of waste measures, the
recycling rate of MSW between 2001 and 2021 increased from
12.7 to 61.1 percent, and 96.9% of the waste was properly
disposed in 2020 (Environmental Protection Administration
(EPA), 2021). However, the amount of collected food waste
has indicated that a decreasing trend exists due to the limitation

of the composting treatment capacity and collection systems in

iSRS OFE, KPEBEA

some cities and the lack of economic incentives for recycling
enterprises. We also found that the number of recycled paper
containers in 2020 was over 400% that in 2018. The increasing
number of online shopping and food deliveries during the
COVID-19 pandemic was the main reason for the large
numbers of recycled paper containers and cutlery.

Taiwan has also implemented a series of policies to reduce
single-use plastic products since the 2000s. Although the
number of single-use plastic bags consumed was reduced by
200 million annually after banning plastic bags at retail
establishments, Taiwan still consumes approximately 15
billion single-use plastic bags annually, which is 3.9 times
more than the number consumed by the EU. The main reason
is that the restricted targets do not include fresh markets and
diners such as traditional markets, night markets, and food
stands. In 2022, Taiwan had 1,195 markets, and many plastic
bags were consumed in these markets. The Taiwanese
government implemented several measures to address this
issue, such as the promotion of “green night markets™ that use
reusable tableware or set an eco-box for used plastic bags,
which can be provided to the next consumer for free in
traditional markets. To address the issue of increased online
shopping packages or food delivery services (e.g., containers
or plates), the EPA proposed a new approach designed to set
pickup sites for consumers to return their used cutlery. This
type of approach can encourage reuse or make recycling easier

and overcome the awareness-behavior gap.
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Considering Particle Size Distribution
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Sustainable weed control identifying weed among pasture
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Aquatic mite fauna and water quality evaluation inhabiting land waters II
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How to cultivate Lemna ukikusa and microorganisms for water purification.
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MWHENWZD, £12, @TIE Y X7 VOIEREI K 1Y
LT OGS T CERETRER] 9 Fefd], R 25°C) T
LAS Db 23 e b <, HEFHEEE S K & WVIE E i bEE
bRENWZERSNLD (FEL, 2),

5 BY

AR, IBESM, M2 TROMEEBRIEALIZ
B2 EEZW~D, £, HiEH Lz X7 %
BT LD TIERL, S A F ) — b L CHAIFET
HIEEESL LT,

P EBCN

1) A1 - L - JEFRL - TEPFES 2005 4E 0 AR
IKALER A W

2) KR ORI F 1) 2 RS TR 5 fEER & 2 o
sk

F—U— K vxr¥, KEglk, M4y —n
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Occurrence of phosphorus flame retardants in video game consoles:
implications for dermal exposure

HI RS RS O IR, A HEAE, EFTESL, £, WABGL, BEFERm

L IXL®IC

U 2R A (PFRs) 1%, WINAIEERA & L TRk~ 72
TIAFy Z7EEFRIZEENTE Y, 85 OEEC
PEH, FEERZR BT K o TIRBIERICATL, & MCIREE
T 5 EDRME SN TWD, PFRs D22, BEMES
TTHDE B D70, BREEITEE D FEEE~0 BB AT &
ENTWVD, WERTIE, BNEREN L RKGERE S,
NG RAB AN F A LT g R 03 EERR A D S B 7 gk R
TEHE & SAVTUWNTZ2S, HERRA 2 3 Do & oD AR I
PEORBREE D, F-RIRHRREK L LTER STV D,
Bl oa A L R EYLIE DPERIZ K o TEE R[]
WX, FFICHEDFEICBW T — L% T 5N ML
TW5b, AT, ITE, ara—F—F—LarT 4
F—BEE ST AR—=YFHTHD e AR—Y BHATL,
HERAECEBRAITEIEEI E LT, £/2, RAE7asr—
~v— & L TBERNICRFH S — 22T oMb 2 T
W5, — I, RAXY bFEEDIT D M E D8
BT T W, TS A THERT 2RI oW
TOV AT G Mid 25 Z L0, MO TEETHD, Lo
L, FEAZ— 25T D PFRs OESIEIR 51T
WHDNEIRTH D,

AW TIX, FEM T — 2O TH G & B
TAHEEDZ Y, a3 b —F—HIZEEND PFRs O
FEREFIA & 2 ORI O R R B O R 217 - 72,

2. FEBITIE
AARENIZIBW T, MIEM 8 ffl & ¥— F/—F ¢ i,
W EOEF 37O hr—F—%EA LT, 22k
n—7 —ORMEZLZTITHIY , Z DMK 10mg % 10
mL SRBRE ANz, Y7 au A Xy SsmL ZENE, B
F A 30 MRS L7 e RIS L7 2 L 2Rl L,

ImL % 10 mL #BREVEICBRY, 9mLOT7E® h=FV L%
MZTI0FERM LT, 30 A LT v 7 AL, b
1% 80 uL A 7B L, WEMEREY'E (tributyl
phosphate (TBP) -d»;) 20 uL Z ¥R L 7=, PFRs D53HTIC
i, Wik u~ 757 - 20T ARVERSHTEE (LC-
MS/MS) % v iz,

3. Rk & B

19 FEXH D PFRs & 3kt ge e Uiz & 2 A, HiESh 5 A
Y — Kox—F 8L 22 {EH 5 triphenyl phosphate
(TPhP) 23 &7 (1-530 ug/g) (Fig. 1), BEFEAFIE
DT, T L ERR S — XY a v iy EOB TR,
7T AF v 7 WOEEND TPhP RSN T\ D,
2, F—R— R 51% 500 pg/g @ TPhP 2k S TH
0, RIFFORERE B L,

HEE R LIRGEET L CTdH D ConsExpo ZH\WT, F
FEM 5 — DO I PE S RIR B R OHEEZ 1T - T2,
HOEDO—H Y70 OFE T — AR (37 73) BT 5,
FREH 7 — 2D 1 ks m— 5 —7)5 0 TPhP DFR iR
Fa i, PRRUEMRER R D RER & U o o OBREE R K &
g L CE <, EERBRERE LR 552 LR S
iz, 5%, KV IEMZRFMZAT S 7295, TPhP D R Ji§i%
WRECT — LT LA K] e & O RIVER L TH
HEBEZBND,

2 Z B AN
1) Kajiwara et al. (2011) J. Hazard. Mater., 192, 1250-1259.

2) Ionas et al. (2014) Environ. Int., 65, 54-62.

F—U— K ZFERF L, U RERAI, RERE

1000
g e 2 100 - Genuine products Third party products :
253 10 2 o B - :
= 4] = Bk q o ] " - b
88 11 K : =s=s :
838 014 1 b q b % )
S5 0014 1 H 4 H i :

© 0.001 T INDINDI -.I T < = INDI - NDI’ L INDI':' T :-: - .. INDINDI .-‘ T — LI B I'.' T .:. T INDI - ’INDI' o INDI’ L :-:' T T T '-:

1 23 45 6 7 8 9 10111213 14151617 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37

Video game controllers sample No.

Fig. 1 Concentrations of TPhP in video game controllers brought in Japanese market. (ND: not detected)
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Occurrence of organophosphorus compounds in drinking water collected from water dispensers

BN OWNHHESE, A HERE, ARG, £, WASGE, KEFERM

L IXL®IC

BHEY ACBEWITT T 2AF v 7 ORI AT EA &
LCIRSER SN, I AF v 7 fhicivs—t o b
F—F—L VI ERBRETEENL TS, —&IZ, A
AEEITIRINTEOMTAITH Y, W& ELFICHE A
LTWaWnZ &b, "~ ST W»E W) K
WHRHY, BAEIONT AL A M/t L TR MIEE
THZ ENEINTWD,

B MIESTKIIHRERRIRTHY, b b OREF AR
DO, EDKOZEMEEZBETHZ ERRD B
TW5b, A ALEHOFITIE, FREED S &K
HEFREOLOLH Y, BEKTIZE T T ATREMER & 5,
KRR, ST AF IR RVADEEIKRZR ED G, HHY
AEEMDBRBRIE SN EHIARE SN TR Y, fkbKA
BV AMEBEMOE b ~OEERGEGERE & 70 5 THE
PEbRSN TS D, —J, 14, COVID-19 D2
0, BRSO RO EDT-DIZ, BESLEITO
Ut —Z == N—DORE, WS A TWD, BTN
ZICENIE, U —F—F——DKP S EREDH
BY ALBEBBRE S 2 ERHE SR TWDE R,
BEAECBIT DHEERNLR W,

AW TIX, U —F—H——DWEKE I LI
BV AMEYORTE -V A VAT 2 &2 HINE L,
k7 v~ w75 7-% 5 AVEESHTEE (LC-MS/MS)
ERHNTY A= —H—"—OKFIZEHEEND HHY
MeAEMERE L, fS0REEE AT o7,

2. ik

2022 £ 7 A6 8 AL, FETHEHSATWL U+
—H =Y ==, KEHFTY T LT, KT
JL 100 mL & FEfE=F L : ~F %> (1:1, v/v) 100 mL,

g V=T v T ANRAL Y (d & mix 4 F : triphenyl
phosphate (TPhP) -d1s, tris(2-ethylhexyl) phosphate (TEHP)
-ds1, tricresyl phosphate (TCsP) -dai, tris(2-chloroethyl)
phosphate (TCEP) -di,) % rikim=FIZz, #iE 5T
10 5L 5 Lic, AEZ T A7 I 2228 L, =
RNL—Z—TEXLZ 1 mL £TEMLE, EFR/—TT
80 uL ETEME L%, 7 F=F VUL TIAEREHRL,
) Y AsRA 7 (tributyl phosphate (TBP) -d27) & %,
A& &% 100 uL & L7, phosphorus flame retardants
(PFRs) O43#riciE, LC-MS/MS % iz,

3. fER & BE

KIRGED Y T AT Z, SCHRD & 15 B AL 72 A TR
KH PFRs #REE % Fig. 1 (ZR”T, VA —F—H——D
K25 x TCEP A% 260 ng/L  (H S fE ), tris(2-
chloroisopropyl) phosphate (TCPP) 7 55 ng/L T = 41,
SCHRAE & bbds U ClRIFE DL EOEE BTz,

AfERE S LT, #EE | HERE (EDD) ZHEH Lz
L Z A, TCEP i% 8.8 ng/kg-bw/day, TCPP % 1.8 ng/kg-
bw/day & 72572, PFRs O FEE MR T 25 % M1 0g
BT 5L, FREN 38 B LOFRREDELE 72
27,

Eirgs
AWFFEITIR A ST B EF B A B A TR K oA D

(LB ORERE RSN IZ B3 278 | (WFE 33 fhkT HEsL,
R4-b5F-—H%-005) 1T K-> TEMINI-,

23 3CHK

1) Yao et al. (2021) Sci. Total Environ., 795, 148837. 2) Hou et al.
(2021) Environ. Sci. Technol. Lett., 8, 884-889. 3) Ding et al. (2015)
Sci. Total Environ., 538, 959-965. 4) Park et al. (2018) Sci. Total
Environ., 634, 1505-1512. 5) Zhang et al. (2021) J. Environ. Manage.,
291, 112714.

X—U— K WRK, HHEY AR, IR

1000 - -
- This study Previous research @TBP_TIBP @TCEP = TCPP BTDCPP BTEHP BTEP @2TPhP
%‘) 100 A ND: Not Detected
c 7 2 7
= Vo C . ! H H
5 ; - 2 l ' :
[ 7 V7 9 7 2 o7 i 1 7 1
o 7 B I m Y il 7
8 7 7 7| . el | ] n | ] i 7 i 7 i ;
| IR Hns AR H A H AL |
' Water dispenser T 3)- Bottled Barreled 3
ap water -9 Well water 3
(cold) @ (hot) 2 P water 3 water 3

Fig. 1 Concentrations of PFRs in drinking waters.
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1.

THIDhy Y o F—EEE L AFEOBR—

Clam coupling ~Relationship between density and reproduction

RSN

TexiolmE, EEOTHURNEALTND LN
T—=ZuRlo e, 7YY EELTEOICLT Y
PEGE LT WERBL AR 2 LT LT,

HERAE

THIUNEEDL EZEER ERDE NI T — X %
HElo, THYREE VLT VREORFEZTET,

EOL BWEFE S0 DML L CBEEZ H
bo BEEIZAERDOT VY OELEDIRWIZHED
K& S TRT,

GoPro THkfsi L CRKEBOW(ET — X 25 7=
(2. RaspberryPi4 & D7 W CTHB) Cliig 95717
Z . (RIS 1 EHRE T2 « 7% U OBAIC RS
LTHEEZ &5 6D) 2EkT 5, BEE, 7%
OBEHRE, Bl oOT — 2% L 5, BEEILY
05377 s MATLAB T fififb & 1 >
77 E OB A TR T 5,

REFIFIIEDRE, OEEZFHITETH D,

EE1 THYDOMEDEKRE
THVOBRHE T v 7T LEERT D701, BiK
HATTIHBWTERE L7 3 ) Wit a2 i+
%,

HER 1
ML TTT — X BRI T A TEE TR, Bk
THY A& ELHEECE T, b TE Do
oo O, S TEITT U O A
V. WA OERZFE L (Fig1&2). 728, &
HEFEDFEITMHER L 7 OEA L EYETHIE LT,

Fig.1 7H26H
ZEE  13.85¢0n

Fig2 7R 29H
ZEE : 15.07 e
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IR E SR Omfntdsl W RN EA
FE?2 AVWTSIRICKBTHIUHRBEDRE

TIWPEREE TV ERE LSO W=D, |
W IR ERBELTTHY Lotz E=R L LT
< L7,

wR2
TH U OBREIZILT < oz, FHlT v 7T
PIFER Lo Tolzd, Z2H 6 FEI CEEML L
FHAI L 7= (Fig.3&4),

2 !

Figd 8 H 4 A
AR ¢ 35.36 o

Fig3 7 H 31 H
AR ¢ 40.94 cif

BEREFELD

SENET V) O T 0 2T AOVER & B
DA % RIFFEI T CIT o 72,

FER 1 Tl BEEIIRES RN, =T R
YTDIEICBEIL T\, TDT, FRERE
DEWVIEI TSN TWADTIERNNESZZ S
o, BEREN 124 ML, =T Ry
TINHEE LTt EE R T,

T2 TIETHVIEHEVRBE L T RNED
R Z TN X 5.58 L/INEL poTz, RITY
TR ICTH I RNBEI L,

TH VBRI EFEOLND ATREMNER D D,
R CRAEEENE W AR v b &2 HFETIET
VOBREZ ST N Db LivZen, b LE=T
R T OREICERT D008 Liv7ew, BHEEE
W7a 7T O E &b T R 7T ET7H Y
DOEMR A EBRIZCE > THLMNZ LTV,

SE

THO/ST 54 2]

THO T 70 WA

F—0—K THY i Fnrsivs
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Investigation of concentrations of isocyanates in indoor air and in products

wSL RS OMiAHZR, £57, BFE i, A, MkEN RS

L IXL®IC

AT 32— MNEIX, RV U LE U OEBME, =7
Z hw—RWE R E L LT, BBEYOFIEAF BN
LTS, A VU7 F— MEITBEENBEE CTH Y,
M B SOREMIE R g 2%, 7 LV X — R &L BE N B B
ZEmD Y, R ABIUC L ARBEEENRSINT
Wb, T, A Y VT R NEE RS 35 B s N
PRV, BRREICBWCA Y U7 32— MNERRIRE T
FAEL TV D AREEDR & 5, Fex OBEEFZECIE, EN
ZERZMDA YT X— BRI ENTEY, B b~
BB EINTNWD, LML, 4T F— MED=EN
FHAPFNZOWTOMBIIARE L TWD, £ 2 TARIZET
X, BNZERHTOA Vo7 32— NMEADOIRKER Rt 5
7=, —REFBICBIFHIENZERFTOA Y T F— MNEHE
DOREFRE, FECHEHAINLIBLFDOL YT x—h
HOGHEREZIT ST,

2. ik
2.1, —REBICBIT DA Y VT 3 — MNEREFHE
3ODEE (A, B, O) #xt%RL L, FEEOI BV
7. BE, BN TR EHE L, Y7 TFAT R
>~ (DBA) 2&REEHV U A7V 350mg 21— K
yUICHKEL, Yo7 I7—L L THERALE, 7 T—
I =R 7 (MP-W5P, S2HENY) 28k L, Wi 0.3
L min! T24 FfEiE L7z, 2oV 7Y 7% 28T
ST, 7=V GmL)yZHWNTYH 7T — A
VT Fx— MNEEMH L, K7 v~ N7 T T EEGHT
#t (LC-MS/MS, Ultimate 3000-Endura,
Scientific) & W ToHotr L7z,

ThermoFisher

22. MDA YT F— MEOE A BE
FHEANT, v FL X, AT L—RKY L X7
+—2 (A7 —PUF) ZENZENERLD 3 DDl
EENSEA LY TV L, REBREICY 7001
g7 b=bMU A SmL AMA Tz, BFEEAML % 30
ATV, OB (15min, 3000 rpm) L7, #5400
7o BB A 1 mL O TG EL, 1.0mg DY
FAT I UEFML, LC-MS/MS & FWToHOHr L7,

=t

3. fER & BE

FEA BT, P 7V TGNk 24 VT 3
— MEREICRE REWNTR bR -7 (EE A:33-
58ngm>, FEB:69-98ngm>), LnL, FECDOE
FIZBWT, EAM62-137 ng m )V B2 7 (89-116 ng
m )&V b EEEE(229-280 ng mI)DA VT F— N
PR EN, AUEETHHMCEIVA YT F— D
REEANKREDST, TILOLDRERNDL, —ETICE
WTA YT F— NEOFAPEDBAFIET 5 AlietE R R
iz, B, EE A, B, C OENEINLBKES
NicA Vo7 3—MEAD O H, 86.8 — 98.8%7* isocyanic
acid (ICA) Th -7z,

T WIS, ICA, toluene diisocyanate (TDI),
hexamethylene diisocyanate (HDI) 23 &7z, <~ v b
L 2775 1%, TDI & HDI IZH1 2 T phenyl isocyanate (PhI)
Nt &z, 27 L —PUF »»bH L,
diisocyanate (MDI) & ICA B ERE CHRrHE Iz (K1),

methylene

NGO EN, ENREFOA VT X2 — NMEDIEA
WTHDLAREEND 5,
15 + -
m2,4-TDI @2,6-TDI
"{21.0 1 oMDI OICA
=2 @mPhl mHDI
o
%0.5 T Q
00 A N o (V] : N o
£ r e I Y Y 2R 2
EE E L % omod S A
£ £ L 0 0 0N YN
R K X K
X1 HEhhoag YT xr— b EAE

23 3R

1) Boor, B.E., Liang, Y., Crain, N.E., Jirnstrdm, H., Novoselac,
A., and Xu, Y. (2015) Identification of Phthalate and
Alternative Plasticizers, Flame Retardants, and Unreacted
Isocyanates in Infant Crib Mattress Covers and Foam, Environ.
Sci. Technol. Lett. 2, 4, 89—94

¥ —U— F LC-MS/MS 734, ENEREE, 7 F L7 I
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A mechanism of acetylcholinesterase inhibition induced by organophosphorus compounds

1. XL oI

7 a LB Y RA(CPE)EE BEM 2 ~T A Y L Mbe
MTHY, vy 7y AEGRORERYE D—> & Rl
I TW5b, CPF L, ENRERSHEN R L LT LT b
R (0.08ppm) D4y 1000 %k LV ME (0.07ppb) & L TiE
HHNTHEY, AERELZRET 5 L CTHERT &S
Mewnzdh,

FATHFZEIC BV THe 41X, CPF O EMEZ 72T L
al) x 27 7 —E(AChE)HFIZESWTEHME L, £ D
BEMRFICE LT OFERCHATI 0 r Yy ()
EHRIE, BLO () FEFERNOEFRITHEN, HEE
ERIELTHNDZEERELTND 2,

—Ji. AR ALEWIE, HRREIO A & LT
AR AR TS ECHIBEASHEHITEBY,
CPF OERIZHAfEIZ AChE FAFEZ RIALEMNTFET D
W, ZOMHERERPRIEARRAMERAEW LA OLIND,

2T, A AEA D AChE FLERT & 0y 15
AN TR 5 B e fE A5 5720, CPF &3 w5
VIEOFEEN R | O HFRNOER LR E bR
W7 EE R AT L(BPE)ZAEE H L, AChE [H5ERE
AT L 72 O CREMA WS T D,

2. FEBRHIE

BPEoxon ¥ X O DO ~w 7 A& WG k7 1EICE
L TiL, BE# D CPFoxon $Hix{LEWE T IEIZIES T
%2, F7=. AChE PHERERERIL, Ellman 5D HFiEICK
W, ER YT X HENKO AChE GEEEHENL Ser200) %
HAWTERZT-72Y, £, Bk hr—n b LT
HTo2IvEMER L, 7o, A% ALEM I R
FIZ /R AChE (ZxF3 2 AR AR 22 BFRE (X, WL
(412 nm) DFRFEURAFMEZ BT 2 Z LT L 0 FHil L 722,

3. R L EE

# 112, AChE [LERBICHW LAY OREFR & 0.25
h B L W4h D ICs fEA "7, £¢. CPFoxon & BPEoxon
D ICs0(0.25 h)fil & kb#s L 72, CPFoxon << BPEoxon C
HoT=, ZX V. BHEREIX BPEoxon L Y % CPFoxon
MELIREL, ZOEWNEI RS VEBRILOREE LT
FIREBZROFENBEHR L TV DL E PRI,

F BSL RS O FZRH, ERSHESL, AXEFIERD

Wiz, BFEREHR % b 727 CPFoxon-nonN @
ICs0(0.25 hfi & 5 F 2 T L7 R, FHEREDIEF I
CPFoxon-nonN < BPEoxon << CPFoxon T o7z, ZiL L
¥ . CPFoxon-nonN <> BPEoxon CTHIHI = #17-FHERED A
FEIRER T, e S EREORER LI b ERER Y
DFRITHTRNZ ERRESEBLTVD EEZDL
iz, —fRiz, AY LB D ACKE FAFERFFIZEH
T, FEEMHEALTH S Ser 200 DIEFNIZ, 2V A
YT A4 THARNEMINDEER Ty NNOEN S
HEREREZRZL WA Z 0, #iES b, |k
RAERIE. COMFERFEZEMST TS EEZ BN,

BRI AN R BRF R 2 R 5 720 A(DITHE
U R 77 A B AE 28 {1 (Tac; Time-dependent inhibitory
activity change) % F15HL L 72,

Tac =1Cs0 (0.25h) /ICso (4 hr) = = - (1)
ZOfER, Tac NG FRICRFFAFNEHL TVD
BPEoxon <° BPEoxon-4Br (2B W C HE R DA LIt
B L CHH & 228 K § 5 (BPEoxon; 220, BPEoxon-4Br;
12002 £ e, BFEF 1L, AChE ORER 7 v FNT
FHEESEAELIEDL T ENTRBINT,

Table 1. ICso and Tac values for tested compounds.

Compound 1C50(0.25 h) [pM] ICso(4 h) [pM] Tac
CPFoxon 5.35%x10* 6.67x107 8
BPEoxon 1.66x10°! 7.67x10* 220
CPFoxon-nonN 4.89x107! 1.55x107 32
CPFoxon-5CI 1.30x10"! 1.11x107 12
BPEoxon-4Br 5.32x1073 4.53x10° 120

235 3k

1) J& 4 97 f#) 4 https:// www.mhlw.go.jp/web/t doc?datald=00tc386
6&dataType=1&pageNo=1
2) MKS, BRERIES 2019 FREEE pled
kD, BEIRMES 2020 EATE B pl27.
ik B, BREIRLES 2021 ERTRLE pl3l.
3)  Ellman, G. L., et al. (1961) Biochem. Pharmacol., 7, 88-95.
F—U—FK JoitVURA TaERAZF), TEFLal) o

A7 T —EHE, FHEHEA.

114



Ny "R VY A 7 VD T- D DS ER

A social experiment promoting plastic bottle recycling

BERHART HEEcsr, OaRER, NEEE, REKRE, Aal, WmIET, &

de
H

W, Ny AR MVOBEN ) A I VLS L
T. A ML tod FUBRERBEINTWNS, K Rl toR
M &, HFERLY R MV EFEEME L, #ii-7s
Ny MR MASNEFFHAT 2 HETHD, ZOR ML
to AN M EHEET D 72012IE, Ny PR FLOHITER
FIEELNIRNDN, Ty v T TULRERIN TSR
EDORMBMEL 10D, AIFFETIE, TDO L7~y
NAR RV D IERE 7R 5 R AR S 5 BER A B 5 AT
L, FyUEREHA LS EREI T, Ty
T ENHE N D RRTE ~DFERL R N E B L Tk
D, ZOF vy PEIY ANTZR AL =08 AMERIFE
ERIATAHZL T, ZNORNFT v v 7L TULD5R]
RIZED KD B RETO0ESH LT,

=R
A

I.

2. AT FRIE

AREBRIT, BREKFEENDO 7 DO~y MR kvl
WHZERIREL, 5B 1 IETEIMAEEL, 4 BETIZH A
Z—, 2 IPTCHEMNMEBINE AR E L Tc, RAZ — &8
MUEEIFEOT A AFK 1 IR ENTWD, RAX —
X, EEHE T DX vV EENE S, HR
PEDFENEDNE S DT 4 T A ERR LTz, SEAEEIE
T, AL THRLADBLINBLO S DEER LT, £1E
NOEBRGHTIE, OXx v 7HV 7~V ED, @F v
THYTNVEL, @F v v TELT LAY @F

Yy TEL T VEL QAT Oy MR MLz XRIL,

3HBEIy PR MV ORICAEZFH LTz,

e RE L HeREEH Y
w A B
2 .
i3 Fau T LT DI BLDK LR
A W hBREeLET FaoyTEZ NG
& ARTECOET

1 FEBRZHWE R 22— L8 A BEIAE

3. rbThE R
KOSHT T, F¥ v 7L TULDSPIRT — 1%t
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L CEBRIT 2T o7, £ 1 OLEMAIE, T EF
¥y FOWBGRIIENTNDHLy FAR FLOES (BL
T, Fx v T TV RIER) I LT, B ATTER
HBRIZHBERLTWD, RAZ—A LRAZ—DIT
%y v 7 TG RIFEE & BT AR N LT
—FH T, RAZ—B LARAX—CIIHEREAERE RS
o, Fio, EMEEE LA B RE RIS 72
Moz,

z 1 OHMNZ, 2By Yo v e—VEET
RAH—B LIRAZ —D OFEEEBRE#E S I —, 11
A BT R AL —C LR AZ—D OIFTE % M
=L LEEBUROITOMRE R L TWD, 205
Frei, 7 I —ICEORRENHEICHER S
b0, RS I —ITITF BN e
Mmool

=3
[

1 BINAFTEL XY v 7T~V OB
At 255 R AR | BREK
RAH—A | 0.226%** FESIRE | 0.138%*
RAKX—B | 0.085 M| -0.010
RAHZ—C |-0.063
RALZ—=D | 0.161%* P2 R N o O S = 7 S
BB | 0.030 1%,5%,10% % 7573,
4. 15w

RNAZ—IZF L TE, (s BEo T v 2ol 2 g+
RN HEER I NIz, T2, RAX—D LVEKRAF—A D
HRBNEDREZ R L2 LiE. RAZ—DERAE
ERFIAEICER L E 52T LE T2 rlREMEZ RIE L
TWo, E7o, BAMBEMGEICE LTI, ol zi2s 2
BITRENR -T2, ZOZ 0D, BAMBEIRFEIC X
STHEITADBZ5I 2Tl FIAEICHR-TEL
VMTENVE BIRBIC T D Z EREETHDL EEZ LN D,

WE A REIERBRFELEY MY —
MONOZUKURI =T 3% 2 S— MRER 4o 1 [F 28 D fk,
BoO—E#THD,

F—U—F Kbt AL, Ty wahiE
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The ideal city in 2050

OEN A T BRFHE P B RS RS L5

1 8A

AWFFETIEL, ANEPEH 2 & D TE S (THT:
Total Human Time) (ZFH L, BRIEDZEFE HVEEAHERH
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1) Mario Giampietro, Kozo Mayumi, and Jesus Ramos-
Martin(2009)Multi-scale integrated analysis of social and
ecosystem metabolism (MuSIASEM): Theoretical concepts
and basic rationale, Energy, Vol. 34., 313-322
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energy-future.com/causes-effects-and-solutions-
to-eutrophication.php

2) World Eutrophic and Hypoxic Coastal Areas
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A Passive Sampling Method by Silicone Wristband for Determination of Polycyclic Aromatic
Hydrocarbons and Their Halogenated Derivatives and Effect on Sampling Rate
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1) O’Connell et al. (2014) Environ. Sci. Technol., 48, 3327-
3335; 2) Samantha M. Samon et al. (2022) Environment
International, 107339; 3) Sei et al. (2021) Chemosphere, 271,
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An estimation model for sampling rates of volatile organic compounds
using a passive sampler for personal exposure assessment
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1) Yl 5(2006) FEWNE L FRa8, 9, 1-15

2) ISO16107 Workplace atmospheres—Protocol for evaluating
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3) Tang M. J. et al. (2015) Atmospheric Chemistry and Physics,
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Investigation of POPs-related fluorinated compounds in water repellents on the Japanese market
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Insolubilization of Arsenic in Paddy Soil by Using Arsenic Substituted Hydroxyapatite
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Removal of Formaldehyde in Air by a New Removal Mechanism Using Iron and Its Evaluation
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L TRV & 72 572, SpC & SoC DEWNE, #kA A2 D
HEHENEBZENBIENOBENTH D Z LD, AT
B LR (SRR o nentExond, £
72, SoC %Z3#7t L7= SoC-R DA, #kA 4 DR TS
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23 3CHK
1) Tokumura et al., Applied Catalysis B: Environmental, 106,

565-576 (2011).
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Fig. 1 Comparison of removal performances by iron-

immobilized catalysts.
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Model to Estimate Dermal Exposure to Residual Chemicals in Skin during Non-contact with Products
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= ks'(Csj—1 — Cs;) — ks'(Cs; — Csiy1) )
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BETEBEILEE LA EEREE R L (Fig
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= krKrCs) “)

A

ARFICI LR PE AL FE R 2R TR
HE UL RS E e e 3
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1 Cumulative permeation dose and skin concentration of
TCPP via direct contact with car seat.
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Scenario analysis of technology seeds for a decarbonized society - a case study of Suita city
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T 57— X &V, EV OREE AT AR 2E A A
HIR3 % 2050 4F £ CTO EVEAREAZ S5 L LB,

VU AR
2EET/RLT- SAM Z VY, LCA ZEE Lok
TV F B U kT U AR TR A Rl 5 o
DIREIZOWTCHT 24T -7, R 112 5 DOEIEOH
& Rd. £7-, PV & EV OMEIRLZMHERTH-D
W2, V2H BEAD T F VAL PV OAREALIZVF U A
DOERZ G Lo, AR CIREOBGRN S, > U A4
FHHIZ DWW TIE 1 DOFIEIZOWTDHRT.

X 12 PVEBEIO V2H 2ZNENEALT-KEDCO,
emission reduction % /"9, FHEAN PV EARE, BEAEN
V2H EAFRFCTHH. 2030 FEHE TIIFRI L L 9 7@z
RLTWD—HT, 2030 FLIE TIXZEE O 2D HERR
N5, PV EARFTIE 2050 FEI2ED 9 XD N
RN 2 0, 2050 4EIE AU CTHITERERIX 35%I2% H A< .
V2H EAFRF L —EOHIE THEEM L TEH Y, 2050 4F
R T 60%DCO, ZHIT 5 Z &N T&E 5. i,

3.

124

V2H VA7 LAOEAZLY PV TRELZENEHE
I<HE L, TONBENEHOREICL HC0, 0 EE
BIRTEX TWAZ LEZRLTNS,

K_S5SODHEEA L TN DY

FEIEA B

CO, emission | HAR]&E HEE L72 & & DCO,PEH &
reduction HIR O EIE

Energy PVIZ L0 T NRIE & ) DA % 2 5
sufficiency HTE LR LIHE

Self BHOFMBREZBE L, PV IEIC
sufficiency K 2DENTHNRIEEE ) &

1% 8 % % e U151
AT & HlE U7 =2 A B
B
AFMERE | OB TR T
P A S L7

Cost saving

Self
consumption

70
60
50
40
30
20

s PVEL AR
= V2HE AR

CO, Emission reduction

AN ©
N M om
o O O
N NN

year

[E
o O

2046
2048
2050

4. LS BOBRE

AWFZE TITATENC K L, 2050 2% TO PV B L UV V2H
DA LRk U & ERk L=, AR H
Mk U T 24T - 72708, T —Z D AFNTE NI,
TRTOITEIZHT LTy F Y 245 2 LN T,
K& T HITED CN EERLIZ V2H 2358 L TV 5 00|
WS RE T H. —F, BB TIX 1 DOITBUZXT 5
U AOERICKMEET 5720, 5%ITvF U4
VERR D E L 21T O BN H B .

BE IR

[1] Shin, H., & Baldick, R. (2016). Plug-in electric vehicle to
home (V2H) operation under a grid outage. IEEE
Transactions on Smart Grid, 8(4), 2032-2041.

[2] Kobashi et al. - 2021 - SolarEV City concept Building the

next urban power and mobility systems

[3] BEJiA T AT A BARTIFZICET 5 20302050 422

RISESPNS SRV il

[4] E LA ik v E A TEV/PHV ¥ & O BLIR

(DU

X —U—K H—Rr=a—Fr7/, V2H, fFHkFUA4



R - HEROPHERSICRIT D2 —R Y =7 —T DA

Do Tokyo ETS and Saitama ETS cause carbon leakage? Using long-term panel data
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3. MG R

KLU BBORIC L DR EHRFEL TORL TN D,
Tokyo |Z i, B O Pk B H S | D% R, Saitama 12 1%, 55 &
IR EEG | O HE %7~k LT 5, Others |Z1%, & HEH
BRBINIBINT 2 FHEFT A R ORE0 IS coHE
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Effects of co-existing substances in wastewaters on antibiotics removal by oxidation processes
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Nitrification of Liquid Fertilizer Collected from Biogas Power Generation
by Photocatalytic Oxidation
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Influences of population aging on household carbon footprint in the U.S.

Nagasaki University, oJiahuan Wang, Yosuke Shigetomi, Yuki Yamamoto

1. Background

Because of increasing concern about the recent global
climate change, “carbon footprint (CF)” has been utilized to
quantify the contribution of final consumption to greenhouse
gas (GHG) emissions through the supply chain. In particular,
CF of household consumption (i.e., household CF) is dominant
in the total CF. Regarding socioeconomic factors such as
household income, demographic shifts impact the structure of
household consumption, resulting in changes in household CF
n.

The United States (U.S.) is the nation with the largest CF on
the globe, and there have been studies analyzing U.S’s
household CF cognizant of socio-economic drivers. However,
to our knowledge, there is no literature concerning the
relationship between household CF and demographic shifts in
the U.S. In less than two decades, older adults are projected to
outnumber kids for the first time in U.S. history.

Against this backdrop, this study identifies the differences
in household CF structures across age groups and estimates the
impact of the projected demographic trend on household CF in
the U.S.?

2. Methods

We utilized EXIOABSE 3 ¥ which is a multi-regional input-
output database to quantify the U.S. household CF through the
global supply chain. Besides, to identify the relationship
between the U.S. household CF and demographic structures,
this study carried out the mapping method to minimize the
difference between the structure of the U.S. Consumer
Expenditure Surveys (CES) program by The Bureau of Labor
Statistics and household final demand recorded in the input-
output table V. Further, the impact of projected demographic
shifts on the household CF during 2018-2038 is estimated by
using the JCHS database.

3. Results

The figure shows the total household CFs across the seven
age groups (Under 25, 25-34, 35-44, 45-54, 55-64, 65-74, 75
and older) for the 12 categories that are aggregated from 200
products on EXIOBASE 3. The highest CF per household in

the 45-54 years-old households accounted for 36.5 t-COaeq.
When looking at the differences by category, "transport, post,
and telecommunications” contributed the most to the CF for
all the households, ranging from 6.5 to 13.0 t-COzeq. The age
group with the highest CF per household for “transport, post,
telecommunications” was shown by the 45-54 years-old
households, which are more likely to travel frequently with
larger family members. "Utilities" which includes electricity,
gas, water services, etc. was the second dominant category for
the CF, ranging from 5.4-7.2 t-COz2eq among age groups. Same
as "transport, post, and telecommunications”, the age group
with the highest CF per household for "utilities" was the 45-54
years-old households.

Furthermore, we will demonstrate the result of the impact of
demographic shifts on household CF and discuss its abatement

in an aging society in the U.S.

Carbon footprints of sectors(total)

4

[Te Myrers
yen wd e

Figure. Compositions of the household CF for 12 categories

-C02eq/ househeld

» Wholessle and retal trades

by householder age group in 2011.
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Characteristics of consumers' use of plastic bags in Nanjing
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A two-month follow-up study of the attitudes toward composting and food waste

among university students
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Identification error validation among 1466 semi-volatile organic compounds based on retention

time difference and mass spectral similarity
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Screening of unregulated organic pollutants in river water using GC-MS AIQS-DB monitoring
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Sedimentation of nanoplastics with pectin, a water-soluble polysaccharide,
in the presence of Fe(IlI) ion
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Future estimation of vehicle-mounted LiB disposal amount and possibility of secondary use
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Analysis of Environmental Risk Concern Substances by GC-CI-MS/MS
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The impact of offshore wind project on local economies —A case study of Goto city, Nagasaki
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Study on Effectiveness of PV/EV/BT Linkage for Office Buildings
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Design of Global Supply Chain Network with Carbon Border Tax: Impact on Japanese Market
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Accelerated degradation of polyethylene by photosensitization of polycyclic aromatic hydrocarbons
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Trial for record-based planning of on-site inspection of demolition works for asbestos control
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Impacts of Renewable Energy on Local Economic Circulation

- An Analysis based on the relationship between facility location and business location -
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Potential Use of Renewable Energy in the Event of Natural Disasters :
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JP15K00616 DB Z# 5% 1F7= 6 DT, ZHHni=72wn
TR B RiRE DERRIZIR S G L EF £,

ZE R

D REAR, #HAOMKRE, WA
(https://www.env.go.jp/chemi/ceh/results/publications.html)
2) Hiroko Nakaoka, Aya Hisada, Daisuke Matsuzawa et al.

T =2 F )L

(2021) Associations between prenatal exposure to volatile
organic compounds and neurodevelopment in 12-month-old
children: The Japan Environment and Children's Study
(JECS), Sci Total Environ. 794

3) Yasuaki Saijo, Eiji Yoshioka, Yukihiro Sato et al. (2022)
Relations of mold, stove, and fragrance products on
childhood wheezing and asthma: A prospective cohort study
from the Japan Environment and Children's Study, Indoor air,
32(1)

4) T LR BRPRIEARIE CFRR 26 AL 98 )
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3 A %IE)

F—U—F 7L, BEW, =NEKRIGEWE
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MOHLWE, WEEREME R L, BEtE IR SIHRYEORE Y 27
DEEEINTWD, Zhzxt L, BF, WH® 2 WEmE o ie O E &5 it 2 4
WL E 2 RIS L &L O &3 2 BRI A R S e et 2 11 U
HELTEIRENTWD, KL URY T LTI, BREES B CO(LEWE DR
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GC-EI-MS BRI EEE DB (AIQSDB) IN&EHE DT
Expansion of GC-EI-M S Automated I dentification and Quantification System Database

L Ui

SBID T R T T b VRS Y E OME7ER o ik
DOBAFEIRWL) TiE, T, BB RISV TR ED
STV DIH D 2 W E o iRee D &t 2 v
AL E OMEFER AT FIEIC DWW T, £ ORI - ik
MR SEBRRIZEL D LA T X TV DIFZEE BNENE I
D FVED BRFIRDLRTE FHFHNUZ DV THFEHRIEIE 2170,
ARSI E A% DR AR CIZ oW Tl T 5. %
O HHPRE T 2 FEHEHI - FHEF IR ENENER D
DS, BRBEG Y E A HEFRIOICHRE T & D HfC Lo T
RN AL E A FEBL L X O L5 MM T

—E LTV, £ 9 LI H TEN LN DR T #EH

FLHEIZ T T AER O X O e S IR S B,
A|TIX, £, 0 LIRS ALELE SD
IR TEEREMMT DL L BT EETLD 10
FELLRICE » THY #LA TUW 5 GC-EI-MS H 87 & &
DB (AIQS-DB) iEDBIIEDBAFSRILUIC SV THET 5,

2. LB OBREEH T ORI

KETIE 1976 FEIZHIE SN F EWE HHTE (TSCA)
IZBW TR EDE ~ORBRER N e S, £72, KK
JN Tl 2007 45123817 L 7= REACH (2B W CTHML - BEAF
RO T —EEL X DL FWEITKR U TR
WMOFERPERGDRD B, 2T HIE L RS
NTCT& 7z, bBETIE, 1999 FITALEENHIE S izt
DD ALFE ORI RN RO D L H IR
2009 FEDO LFIEL FEIZB W T B LFEWE b & Ted X
TOFWEICK LT, —EREM EoRE - A E1T
STHEED L OFEEHEZORENEBLLIN, Th
O OEEVEFH M T D Z L il o T,

29 LT ZaEdt il 217 9 BRICiE, BRE Y X 7 OFHf
DARFRIZIRY | XRWE OBREEF TORERNE D
VNS D, BREETIEY | ALBRIESIER QMR A
B E 21974 0 HBUE £ T AL R E R EERE (L
FWE T agi) 21T TERET COBRIRI A,
Mg & Bt GiRR: BAR) J ITE DTS, 1979
EEIZITEERICRE ST 2 EO—5 (I 44
T4 U RN S HEDOPAA ST S T-25, T8
EARERD LV ETER SIS L5, 2002 FEEIZITER
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{LEEDERCILFIELIE 7 EORFHIB W TS
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GC-EI-MS O7 FA Vv A7 At LTHESNZ, Ih
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515 B &5 HE 134 WE ORF 649 EIZHE S, &
5725 DBILRMMLEEL 2oz, ZOIEH, B T/E
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RS T D ATREE DS D D WE D 248 E Y A R T v 7S
NTEH, ZHEHIZONTH DBILAEZ TELTND,



4. GC-EI-MS AIQS-DB DUXERIRIE (2022/7/13 BiAE)
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BIRE  AWFIE O —ERIT M) BRBE AR LR 2R O BR B2
WAHEEE (JPMEERF19S20403. JPMEERF20215G01)
W2k S L7,

e BTN

1) SF3EEZR ALFWE LR
https://www.env.go.jp/chemi/kurohon/2021/shosai.html

2) MEMmMKDS (2004) AFLFEWE—F AT A
sua~x b777 4 —EEGHET —F X—ZDH
%, BB 53(6), 581-588.1

F—U— R RN, BEME, —FE=X U
AIQS-DB
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W 22—y VAT V== T O—ETh D,
ZOED BELESEOT — 2 RXR—2ANNETH 5D,
ABFFETIX, BRIE (&) DR &b E s i
OWANZEDLE T, UTOHEAZEHE L, VLFWE
4. 2)CASRN. 3)PubChem CID, 4)53+=. 5)iERS.
6)NITE CHRIP ~® U > 7 {§#, 7)PubChem COMPOUND
SUMMARY ~® U v 7 &k, 8)/EREHED 7 T AIFHR,
NILILED 7 7 AT, 10)EFA 41k (E) ETA

OmFUEm, hEwE (BIRERT) .

. BEAE - REERZ, FEED, DARES (WTH), A (IRER)

F AL L THIE LTz~ A2 A7 F L, 11)GC FH OfFRE
77 L TEMSNIAFHEE RD ETH D,

4, REF U T=F — Z _R— 2 DI E R

RARMFY Y T L— g VHREREMERICBT 545
HIREOWEEAHIBRIZ A2\, ARIFE T, {EFIEB L,
LB O SRE S EH L, BARAENTHEA ST
HAEFWE R EST DL BB Lz, 202247 A 12
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F1 MR LT — 5 S 2 DI

ey, EIRAARY ERIRHE
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/\'_\ =h
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- EREBZMEME (V5X1) 604 480 301
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- ERSMME (HETEEL) 29 10 8
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- EE'YE 3 3 3

- A5 GEAED) 41,282 10,507 5434
27 ik

1) BR¥EA . https://www.env.go.jp/water/confs/fpwq/02/mat
04 06.pdf(2022 47 A7 7 & %)
2) HATERRS, JISK0124:2011
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LC-QToF-MS IZ KL 55 « MERF—F v "R 7 V== T DIeDDT —F ~N— ZREfHIR I
Attempt on Development of The Database for Simple and Rapid Target Screening by LC-QToF-MS
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ISRTme-bs : E S DERNIHE T 2 NEIEHED T T LRk
R (RT) OWEME (min), ISRTve-as : W S DE L
WA T D NEERED RT OWEME (min), I1SRTpsbs :
W'E S OERNIVEH T 5 NEBEERED RT O % EkfE (min),
ISRToB.as : ¥E S DEZITEEHT 5 NEIEAED RT DX
g (min), RTs: WE S ® RT Ol (min) Th 5,

2.2 RYFERICH T -BEEREMEARTE

DB ([ZUk S N7= HHME DT ) 1 —H—A A7
T A A F L OERIE, DB ILERFERE & X B D5k
B CEREEEI 2T T 254, £/, AEEATH-TH
IERRED DRIEBRBEN BT 2562 ET D &, &8
S AMBENGEEICH L 95 2 & Tz o TRl
EDVATBEED T ENBEIND, £ T, KT,
TIT A A F L OFRE ERRZERH O EIZ O
T, REEmMiz & LTEOMER L B Sh 2 B fE 2 T8
FEHRAE ), WESNEE T T A MR miz & [
EHGEM) &L, PEmEtEEIC kT L CE R AR 10
ppm THEAT D52 LRSI L LT, 3205104,
72bb, OMGmE R A E &R EEiPH 50ppm TZEE,
A A B S HEPH 10ppm T2EA, GRS E I E
% AR FEHIPH 50ppm TS, ORRHIERZ K LT,
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il & ABFFE TR L2 Rl & EHl RT O ART Ofc KE %
7a vy b UTFERAK 112k, DB &8k RT & &R
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352 L TART ORKENRZENZI 0.90 min & 1.00
min (22 L7=, LAS (C10) Ti3%&k RT & =M RT ©
ART OFc KAEAH 0.90 min Td - 72D 2%t L, RI Tl 0.22
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DY RO ART O KEA/NS < 720V EL TV D
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EERHOBIBYEDREMENE L 72D 720, ART ¥R
HHOEEFMFIT R DRNESRETEDHZ ENE
FLWA, RI 28T 5 Z & T, ART #FA#iPH==1min
FREICRETZ DI ENRB I,

3.2 BRHIEEEICH T -HEREHHEARTE

DB LEWT—H DT T T A b A UIERDEEIC
BITD, BRI L 3 SOWMESRIFC L 27 HERE %
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olz, Fo, PERFHEE & 2LENIEM OB E R
ERICRE RENRRD o7, — T, FHEQTIERAHESR
X 47%~DIEICE EFED, ZOBBITRELERH
EFVUEL RN (5.8%—38%) b ThoT-, KL
XV, 22840513 10ppm D X O ICHAE RIS AN 4
LR ETHZETHRBLOFEAEY X7 BNEmLL 2D
ZENTRENT, £T2, DB DT T U AL b A ARG
T—21%, HEREOEHRFIR D &L 5 H ARSI /)
ISANEZRAEEHIEE T b SEA 2N 2 L AR S T,

B OKROTIE O - 3B BT AT R R A M R
(JPMEERF19S20410, JPMEERF20215G01) (2 & ¥ Fliti
LEL, ZZEHOEERLET,

BEXH

1) HUURE, AR, AARITH, BEER, (WNELE,
& /NOIESL. (2020). W& v~ R 7T 7 NEEE BN
Ft& MW= PRTR WEOG A7 ) —=2 7 FEOH
F L TARRAB~DwE A, BREER R, 33(5), 114-125.

X—U— R BOMEEMS, A7V —=7, F—HN—2R
1.25 -
=130 PFHxA
S PFBS \
= 1.00 ~ X
E E YTy X
= 075 /
K K X X X
\J , X
o , ¥
o ) 0.50
&2
3—% %l )g(( L/AS(CIO)
0.25 1
ik SRR x 0
o X
s X
000 L *?8(
000 025 050 075 100 1.25

DBE&EXRTEFEBIRTEID ARTDFRFKIE (min)
X1 &R EDERRTEDBEEERT -RIED ARTD LLER

#&1 LC-QToF-MSZERW=2—4 YR =T DWICE TR ITZT AV MA VD REZFH DL

(WRET—SEZDEEMFICHELIBE

(B TRBEZRFELESILIGE

T —45%:900 -z [LeEegit] e 2 [EbEiset]
% __GomEcome oot @ o g LA N I
W EATIISTAUE R Hm KB 2 EE R Him £EBE 2 EE
& __ AA>Dm/z HEE HEE BEE AEE EE HEE BEE AEE
i EeF@EEE'E‘%;EE 10 50 10 50 10 50 10 50

BETHY 1FIE 332 386 307 378 209 224 183 223
) BRI LIHIE 568 514 593 522 691 676 717 677
iE HAEZHLO—BE (%) 924 91.2 924 97.2 95.3 97.3
L] HAEEHELBU-BEEE (%) 76 838 76 28 47 27
* . . RkLE (%) 038 58 12 06 38 06

E’EE*UEO)WER{ R4 H 3R (%) 68 30 63 22 09 2.1
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LC-HRMS Z W= EREEHBMEDZ —7 v NA 7 V—= T4
Target Screening Analysis of Items to be Surveyed Using LC-HRMS
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el 5 FEMO HPLC 7 7 A D ik &24T0 )y, B TE %
WVEBDN B R CoyBEDS BAT 22 5 2 380E LT, BRI
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BONIZRBWTIE, Y = A AR DEREITV,

Z OO RE EAAIT 5 ppm & L7-, Data dependent

MS2(Confirmation)&— R C7 — X Fif5 L, HEIZIH U T,

Taly M A OfEREIT) L oI LTz,

LC-HRMS 7347 CiX 106 WE DT FRETH Y . =
O ) BEMAH CEILAETH 72 b DL 84 WETH
STc, ZOHTEEZ RV, BEROTRI 5 HLE ) SRR
L7 B 2o Lzl ZA 2 MEIZOWTREZ /RS
ZEMTERDY,

3. =0y NARZ U —=2 7 ko
LC-HRMS # W7 — X X— R K B [AE & E&EIT
95 AIQS (Automated Identification and Quantification

FRRFRFPE TR 5ER OFm X

System)-LC {5 2&1HH L TV 5 R BREERS T O oM 248 E
L. AIQS-LC % W - EFR A H /04 OBIFE 24T - 72,
LC-HRMS (21, AIQS-LC {ETHWHAL T 5 MY Ffi -
FRAT IR R B & 43 BT 3 (XB00R, SCIEX) % FH VM7,
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WA 2L BTN Z ., I 2 WE A8k HZ LN T
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B Z DT FEIZIB W T, FBHTLER 217 557 500 ul
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0 EFE SO RTLEE TIX B T & 2 W DWW T
LUEEITO ZENAREE 70D 2 ERENT,

4, EEMEIZOWTOME

AT IS NVED ZWE & — K a3 5 Fik
THDHZ e, Rk~ MU 7 A2 X0 [BIERE &y
W COMHBENEELZITOIMELH D, WWIIIKR,
TR, FARABRK, ENENEFEEOREHI R L CHERE
WINEIZ X0 [BIER 2 R L, AR 35T 4a 50%LL
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BWELIIARLETH Y, ER&E /NS TND
TTREVEN S DB RE L T T T2, T2 & 2T, Tk
D HRENDRHEE LV b EEESEWIGEIZIE, [\
BOWIZ 0D T RIEN H 2 AIREER S 5, & i
TAHZENTED,

5 Bbbviz

E R ERGTE . A7V —=2 T OMICALE S
T B aHTIEEBRSE Lo, ERROERAEERERE OFhIC
EHTE2 L9, HirEOfELEZ BIEL T\ D,

HEE AWFIE D —FRIT () BR 5 7 A= O 2R O BREEF I
KB HEE F (JPMEERF20215G01) (2 & 0 320 L 7=.

2 3CHR
1) Xieetal. (2021) Chemosphere, 273, 128524.
2) Kadokami and Ueno (2019) Anal Chem, 91, 7749-7755.

F—U—F BEGRAEHEH, &O#E LC/MS, AIQS-LC ik
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Local Decarbonization: Next Generation Energy and Public Procurement Perspectives
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A study on the evaluation method of low-carbonization effect due to mobility revolution
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Al based prediction and optimization for see-through photovoltaics window design
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Development of forming technology of wood-based materials using only natural resources
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