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Reports of Exploratory Research in 2012
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Hiroshi Watanabe, Professor, ICR

COE EFEBRZME I -vhRZIEDNDIL
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DIEEZEHRTT DR MAEDSE NI DHFCTT. &
SZEULBELERLLEIFFET,

BHBSDOEMNFIFLA0I—(RES) T .V ILY
5—DiELZ DEEEMERDD FDEEDEHEZHRFIL
TWEY, Fle. [AiiEs] ZEEE g 504 05— D1
EDS. DAL =YrDEBE CHB[FHICDOVTH
RVEDZEVTVE T, BT KSDEWVEENSG DT
ETREFDICESNZEEG EFEBRZAHRDT —
RELTHEOLLEDICRAET

This is Hiroshi Watanabe, a professor at Institute for Chemical
Research, Kyoto University. Since April 1, 2013, | have been
concurrently serving as the Director of Institute of Sustainability
Science (ISS). | would like to keep the activity of ISS tactically
developed by the former Director, Professor Satoshi Konishi, to
the best of my poor ability/talent. | really appreciate you kind
cooperation and encouragement.

My own research in the field of “rheology” focuses on the
relationship(s) between macroscopic properties of softmatters
and the molecular dynamics therein. | am also interested in the
“lifetime”, the central concept in the recent research at ISS, in
relation to the slogan in rheology,“ma v T @ p € t (everything
flows)”. Issues highlighted by the “unavoidable end” are the
subjects to be investigated in the field of Sustainability Science.
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[FDEENSIE. [LDOHFHEDDBHDEVLDIHE
NIFEIRZZIFDhELNEEA. LD L. DT —VICEZR
[CRIEGLEDDHA DED I DR, FHRHEH DR
BRI DI EZBEOTHDET

In cooperation with researchers of various departments,

our Unit has been doing researches on the Sustainability
Science. From 2012, we have been conducting 15 Exploratory
Researches on “Cycle and Span” even with a limited budget.
We hope, in the future, our researches will be big help to
humans’ sustainability on our planet.

1EZ25%%PR - ICR (Institute for Chemical Research)
LE7FBEIRZTRT ¢ RISH (Research Institute for Sustainable Humanosphere) p \
#25H5%P ¢ KIER (Kyoto Institute of Economic Research) ; ".I

ETFEBRISIZTI = w b ISS (nstitute of Sustainability Science) |
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Takashi Aoyama, Professor, ICR

SEELEFERRFMRI=VEOERE
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BICBVTEMEREYZ D RICTIREID
BERUEZ. KDHDBIEITVERVNEE
ACTVET, ESZEULKBRELLELET,

| am Takashi Aoyama, Professor of Institute of
Chemical Research, Kyoto University. | have
joined the ISS Exploratory Research for these
years, and studied on the plant survival strategy
through the regulation of cell morphogenesis.
Plants are highly competent in not only
productivity and adaptivity during a generation
but also species survival for a million years. |
would like to furthermore clarify the importance
of plant basic science for our sustainability.
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Sumio Matsuura, Professor, DPRI
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ETY, S BLIANEOERFICEADDIHZ
DRI NE[BZIDATVET , HHit
AIREIF R EBET DIHICH. EEEE
BRIy OBRDE I ICEEHI(CS
MLIEVWEEZTBDFEIDCT.ESZFLD
LLBELLELET .

Needless to say, sustainability science also
requires collaboration with different science
fields like disaster prevention research. | have
been working in landslide field investigations for
a long time. What | felt and learned from many
experiences there is that the ideas and
perspectives obtained by interdisciplinary
collaboration can break a deadlock, leading to
the creation and development of new research.
Now we have lots of global issues to be solved
for the survival of mankind. In order to build a
sustainable society, | would like to actively
participate in the efforts of the Institute of
Sustainability Science.
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Function of the Root System for Adapting to Severe Soil Conditions

REMRIFIRCEMEAEDED NIIRFFREZRRUSIEISNTE T 5.
AIEERFIREMRICOIF DFIEHHBECZ DEEFNERZIER T DI EICKDIRE
HREZ T UICRIBEINEBOMIRZBIEL CVLE T . ARE TIRINETICIRARY
N—EDPLD)EGFYRRAT7Z7FINA/Ib—IL-4-UVE-E-FF—€
(PIPSK) G FHMREFMERRICH WV THIEINSREZR T TEZRSHCLEL
oo REMRIGEEHARDIZFRE, ZHICEHURZMUAROIMIEE TIRE
TNBTEDS. ENSDBRIDERE(CHBNT PLD EZF® PIPSK BT FHED
KOFBEZET DN ERALTNE T,

We are studying on phospholipid signaling involved in the root hair morphogenesis responding
to plant growth conditions. Root hair elongation of Arabidopsis thafiana is enhanced in the
transit region, aerial roots, and the outside surface of bending roots. We are clarifying the roles
of PLD and PIP5K genes in these regulatory mechanisms, which may lead to the development
of crops that can grow under severe growth conditions.

Physiological Role of Long-Chain Polyunsaturated Fatty Acids
in the Function of Membrane Proteins

IAOYRVETVEE(EPA) PRIYANF Y TUEI(G iz 3 DEMRICTE
HEIDRESENEMEMHE TI . FHFR T RRIRE N T EPA Z4HET HHME
WERW.FEDES VIN\OBEDKRERIRICHT D EPA DEIRHEEDRERZEEL
FUIe. EPA &, BR5 V(U8 Omp74 DRI FRIUAVIEEHEEDEEICHE
IRIENDIDEUIC, FRFIC.EPA EMBBIERT RS VINOBDRFKICHAT
EDRIm7IVFZIRSEZER T D EPA 73 OJ DERICHKIILE LI,

Long-chain polyunsaturated fatty acids, eicosapentaenoic acid (EPA) and docosahexaenoic acid,
are components of biological membrane and exert various favorable effects on human health.
In this study, we attempted to elucidate the physiological function of EPA by using an
EPA-producing bacterium. In the presence of EPA, a membrane protein, Omp74, changes the
structure of peptidoglycan-binding domains, suggesting that EPA regulates the structure of
Omp74 to stabilize bacterial cell membrane. We also synthesized an alkynyl-tagged EPA analog
as a chemical probe to EPA-interacting proteins.

133Cs NMR Study of Adsorption Behavior of Cesium on the Surfaces of Clay

REPOEYDLAF VG MEIPFDT IVAVRRBA TV EAFV3HRUT. B
EETBESNTVET . COKRIF YD LA TV DEFIREETDRIZZANDIC
(& EfF NMR BNEL CWE T T BV LA AV DIBEZRNDTTEDIEILZE
BRELT YD LNEZSTHS ADEERENZTVE U, TDRER ASAHICSIF
DEIVILDAF YIRS B / A 4 VHROEDNHEZESZADENSTED DL
bFEUfc, SEIEMTIICEEILUIc TV D LA AV DRI 7EITOCVER T,

Cesium ion in natural environment is stabilized on clay minerals by exchanging Cs+ and alkali
ions. Solid state NMR is suitable for analyzing the structure of Cs+ in solid state. In this study,
we have performed the structure analysis on cesium silicate glasses by using NMR in order to
establish the analytical method on Cs+. In the result, we have found that the ratio of charge to
the ionic radius affects the ion-exchange in glass. The cesium ion stabilized on clay minerals
will be analyzed in the near future.
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Takashi Aoyama, Professor, ICR
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Aerial Root

204 XS ZXFICHITBDREMROIBE REIFAEH S ARDIZSRESE (Transit
Region) . Z2h(CE&H UT4R (Aerial Root). BH LIzAROHHEI (Bending
Site) FETHRMBES D,

Enhancement of Root Hair Elongation in Arabidopsis thaliana: Root hair
elongation is enhanced in the transit region, aerial roots, and the outside surface
of bending roots.
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Jun Kawamoto, Assistant Professor, ICR
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Long-Chain Polyunsaturated Fatty Acids

De<osahenaencic acid [DHA]

Synthetic Prabe to EPA-interacting proteins: Alkyryl-tagged EPA
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Physiological study of a long-chain polyunsaturated fatty acid, eicosapentaenoic acid
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Yomei Tokuda, Associate Professor, ICR
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Yoshikatsu Ueda (RISH), et al.

TAREBHRDOT VO UERRA 2 DEM#EE

Local structure of alkali ion in alkali silicate
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The Cycle and Span of Energy Generator in Sustainability Science

RAXARKDERREICERN Y HEEFE—REDERE. BOED T RILF—BERS LV IEHF
AR RDERBICHUCKERFA VINOMNESZTVET . KRZIE. TRIVF—Es - Rl
DFEMZRET DAFELTC. RE2EHEDE T ICRREINDIANERICINA T HEEEETD
HNBRZESHCLET o (FHARREDLSE) TEAREINERT DI RILF—HES - 5%
RDFEICE T DRMBVSRF DIHES T R(CH AR TE L TOMILNERZE X R
BTREME. Te EX BB A T )L PAEBEIC DOV T DRI ZEEH TVE T,

Severe accident at the Fukushima Daiichi nuclear power plant due to the tsunami of the Great East Japan
Earthquake, has a big impact to energy policy of our country and concepts of sustainable society. This study
reveals the internal factors represented by safety function as well as the external factors associated with the
society on the determination of cycle and span of energy equipment and facilities. Previously we (as
engineering researchers) have studied the technological assessment on the life. In addition, we will study
about externalities and technological cycle towards sustainable development.

Lifetime and Applicatibility of Biomedical Materials
—Feasibility Check of Nano-Oxide Particles Dispersion Strengthened Steels as a
Biomedical Material —

F /A XDORIEMFZ TS5 MIOBHRICEERECE—7 8 BBt o EGR{E
(ODS) DR EANICHIDERHAREERF R ZTVE Uz, AlLZSIN ODS Sl £AIR
BRI EUAR (SBR) R CRT VU AFI KD B RIFEM R ZERUE LTz, e, ALRIND
BEICHHDSF.0DS #l& 37CD SBF RTKREICERELT /(IR T DI EZRHU
Flfc. INSDIERIG HZHDTTEREMRIE L TRE TH AL T EFRERRM S
UCBILATESAREMZRLCVSESAET,

The present study provides new insights into in vitro corrosion properties and bioactivity of nano-scaled
oxide dispersion strengthened (ODS) steels. The Al-added ODS steel showed better anodic polarization
behavior in a simulated body fluid (SBF) than SUS316L stainless steel. Bonelike apatite was found to be
formed on the surface of both the Al-added and Al-free ODS steels after soaking in SBF at 37°C. ODS steels
can be used as a biomaterial with high strength.

Study on the Lifetime of Organic Photovoltaics
—Structural Analysis and Evaluation of Carrier Mobility in Bulk Heterojunction
Polymer:Fullerene Thin-Films—

BEN NI HCEOREARGE L THEFIN TV EKERAGEIDOENRILER
B LRI AR ZEToOCVET . ASRBIAEM ITO DRMEICRU(3-NFUILFAT1YV)
(PSHT) £T5—L VA& (R PCBM h'S152iEIEZEHE nm h'SEHum DESTEM(RSR)L
TEBIRARGEMDZN R LS EICEL CUEDBECH A DT EDERZERNTVET, L<ITE
L ITO EDEICEEESR Zn0 ZRAUIESICHRNICRERIET DI LN DO TV,

Enhancement of power conversion efficiency (PCE) and extension of durability of organic thin-film solar cells
are studied as expecting devices with lightweight and easily processible photovoltaics for next generation.
Poly (3-hexylthiophene) (P3HT) and [6,6]-phenyl-C61-butyric acid methyl ester (PCBM) are coated as an
active layer onto ITO of transparent electrode on glass with the thickness from several hundreds of nm to
several micron. Relationships of the PCEs and the decomposition mechanisms with their morphologies and
distributions of the components are investigated. Particularly it was found that zinc oxide insertion between
the active layer and ITO causes effective elongation of the lifetime of the devices.
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Schematic view of factors controlling the cycle and span of devices
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Noriyuki Iwata (Kurume Industrial College),
Hiroyuki Izumi (University of Occupational and Environmental Health)
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Bonelike apatite formed on the surface
of ODS steel in SBF (chemical analysis)
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Schematic illustration of the spray-mist coating process (above) and
a picture of the apparatus (bottom). P3HT and PCBM solutions are
atomized in two separate mist sources.

Continuous Efforts to Establish the Advanced Nuclear Safety

REEF BEDHNTREZIET D TRIELMRNIC T 2IRNEZHR KT DB
BITRZEVET . GNET 7 (REEE) OBVREEE. cEXMB CTERIRET
BDKRERCITREREDZOCVWELTH. K2 LRFFRELRcEEINET
Yo — A BERAEEHFCERAEHAE. TENRMNS T HEHm MR feLlF
EVF A BEES fcEALPDERZER A ELTE BEETEDRECED
EFERBVDSTT . ADFICKOTEET DUNEDFEVRECIEOTHIO THn
EMReEESDTY . AR T RFNIDORERBEZINEZZI DT F . TIICH
OB SZANTERLET .

An extensive effort to maintain the safety of nuclear power plants is discussed from the
viewpoint of engineering management.

Life-Span of Valuable Plant Resources and Paradigm Change
by Innovative Biotechnology

iBICKDEREMERDFin | ZROBR BIct RITHD/N\A AT o /O0I—
BifiZEoIcAB Y D £ EE P EEE OV TCORBEMRZITLE T BFHN
[Cl& EAEYERZD DU SHBLOAMNEEAZRE T DEEBIC B
EMTHTCISRBRIEEEA T DEMENZEC. T/ L2 BERET DY/ LRERS
EDRFHmFMZHBELET . T 24 FEIF GREYNZNTEZALCMENIC
F2EREYRH D EEDOHFIRRIC OV TEHUSHEEL AHRICE O TR DEE
[CHIFDDEDGH DT EDBHSHICIEDF U,

To overcome the issue of exhaustion of valuable plant resources, the biotechnological
production of valuable phytochemicals has received much attention. In FY 2012, we carried
out literature survey on the microbial production of phytochemicals by synthetic biology. The
result was that there is a considerable difference of the research progress among the metabolic
pathways.

Case Method(CM) Study for the Investigation of Natural and
Artifical Disaster Phenomena

WIRRIBEOZ(LEANBOEFREZEN TROATHERNCTHOTC.SERDALE
DFFRFERICIE RLTIRBEERCTUFEPD [SHBLD DI EDEETT .

SEEBMZORRCIIRZHHRZHRICONDPL I LEDNIT BEAMEREK
ZRY CEDNEETY, FARMENRELT —R - XVYRHSZD—02ayT%=
FELR U, EFMAEBELEII TR KERIB BB DORFHFELE ALY Jv— it
HORBSEERICHED DR IS 1 =T — BB DEFIRIFES KBS ME ST TR
IFRRSEmEI TR,

The environmental change is one of the most important factor to threaten human
sustainability. The approaches for problem solving approaches method is very useful to develop
the sustainable science. In this subject, the case method workshop to discuss the severe flood
disaster in Uji.
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Kazunori Morishita, Associate Professor, IAE
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Hirotomo Iwakiri (University of the Ryukyus)
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Severe accident management
taken at the Fukushima Daiichi
nuclear power plant
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Shiro Suzuki, Assistant Professor, RISH
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Takao Koeduka (ICR), Akifumi Sugiyama (RISH),
Kozo Matsubayashi (CSEAS), et al.
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Schematic diagram of our research project
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Jun-ichi Furumoto, Assistant Professor, RISH
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Case Method study for sever disaster
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Impact of Cyclone and Flood on the Human Activities in the Soutu Asia
—Effect to the Agriculture and Public Health—

KRARDENE. A VRPNV I STV EDR T I TP ERNREL T ABEIEIC
WIDIRR - [URBERDFEZ AL RO FRICEIDIETT, ZITIFRINY
IS5T70aCBV T BREEPRIMECTAR. SRR FEORRZERHUE U /{
VISTUARKBOHAERDS, L DIFKEBESEEDRDEESDEE)(C
BRKDHDBERZERBT CENTEX U, e YA IOVIEEDTRKEDHED
FHBCEERUIc. COMRIF. R - HsFRRICHU T AF Ottt DDA
TEEY,

The purpose of this research topic is to clarify the impact of meteorological factors to the
human activities in India and Bangladesh of the South Asia. We indicated the relationship
between annual amount of rice product and annual rainfall in Bangladesh for these fifty years.
The effect of the meteorological disasters, cyclones and floods, to the rice production has been
evaluated. These results will be useful for the future prediction of the human activities.

Study on Coastal Sandy Mound in South East Asia

AVRRITEBDARNS BT VBRICENTERR COMTKUZEAL. Z
DFEEZERNTUIC. BRHFPBRICBHEUCN\EROREZF AL 20 ATIcER
BL.2012 & 3 BH'S 10 BETORMOKUELERAELE U, ZDFER D
FRDHFE TIFEAIKIDEERICSIFED HOIUTEDY 2D DHFICHS WV CTERAIKLL
ZERBDTENTERUC, KD RRICE(L T HFED 2O HIRL. MTOAF TDE
B SRBADRERICKDEDEHETEINE U, T KEHTIROS30MBENTEHS
Ve BREROHEA TLDIKRREDDHDE U, ESICREADESAIZITOT. EK
HDOZ(LEDBFRERNDFECTT o

Water levels in two wells were measured using pressure gages. Unfortunately, one of them
could not measure the water level, but another one obtained the variation of water level in the
well. The distance from the shore line is 30m. Relatively high water level becomes one of the
origins of coastal erosion. The seasonal heavy rain falls are revealed from the long-term
observation of well water level.

Research on Snow Melting Properties in a Mountainous Area
| during Extreme Weather Events

BREEFORMEREZASHICT DD IERLCET ILREZRVcERRBRZT
WEUIc. ZORBR. JBPEEDEUCHNEERUBREERICRZRENAE
LEBBDLRFHOEFBATU TNIE. FREEDERSDEIFHDIEEDES TER
LZEREL TWDIch MERZE DIF TRERL CHEEREATE DIARIRIFIFEAEZED
SIEVCHEEZISNE T, Ffc HEELBICRITEENAETLEHMETD RSNEL
feh . CNE EEICHODFET D E CTHIRNBEAICIE DI e EEZ TVE T,

Indoor experiments using model slopes were conducted to clarify the snow melting properties
during strong winds. The resutls show that inensity of meltwater in different inclined model
slopes were near equals under the same temperature and wind speed conditions. It is thought
that the wind of the same velocity runs at a certain thickness on the snow-covered slopes, heat
exchange between the atmosphere and the snow surface hardly changes even if model slopes
inclined. When a wind blew on model slope in a certain time, intensity of meltwater increased
with time and it became larger as the wind velocity increases. It is considered that the
development of unevenness on snow surface makes increase in the bulk coefficient.
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Taiichi Hayashi, Associate Professor, DPRI
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Floods and Boro rice (dry season rice) in Bangladesh from 1981to 2009.
(by Haruhisa Asada)

prscHsmr-sug A Hth

Tetsuya Hiraishi, Professor, DPRI

R RE BHSH.

>3 SYTJMHKREREZE)
Ryokei Azuma (DPRI),

Shaw Rajib (GSGES)

i §

£ i

£ . %

¥

| & LA Y "n_” @""4\ o L 2
OIS~ DERIFHF

@ BAHFI(CHIT 5 (@)BRIKA(GR) & (b)RE () DEfL

(DObservation well in Padang
(2 Variation of observed water level(red) and temperature(blue) in the well
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Sumio Matsuura, Professor, DPRI
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Different inclined model slopes in preparation

Evaluation of Changes in Water Quality and Discharge of Peatland
Derived River

RE7I7ICZVATFRICEICFEREEDRENEBES N EEDRIREIL
DB EERERHICEDD . RIRUANIVDRRBRICOREZRIFUTVE T AFf
FUREER - NS HEK - EMt{EF D ARBE DN S5 | 28U THRIET 58
FYEEOENENLEELICRIETHEZRDIEDTY . AMARIGLEREICRUTE
RMDELFEFEDED A VR 7 AV NS SDRK B ZFROCIRFEEZ{ToTW
T RELZHUCH VT KW K ERBRUAFE YRR S OEEHZE(L
PEREED O HZE TFIRRCESEDTVET.

Tropical peat forests which exist especially in Southeast Asian region contains huge amount of
carbon. Discharge of dissolved constituents from peatlands forms river water quality in
downstream area. Nowadays, human impacts such as deforestation, plantation, manmade
fires, and decreasing water table level by building ditch leads drastic change in the local
environment. Field survey such as ground water and river water sampling are being conducted
in Sumatra Island, Indonesia where intensive land use changes are occurring. We analyze
dissolved water constituents in the water to clarify the temporal change and spatial distribution.

Study on Cycle and Span of Life and Society
- Evolutional and Cultural Standpoints of View -

(U4 0)LEFam I EMBEROFEE CIEBIRFRR CIN. EF. EF. 2F. &8
BEWSSHOKHEFTRNS. NS, XA EWE TR, R FEICV DY /0%
LNV THHBY 2EFNEURENZIETT . ZORK T BARFEAX - #HEH
FEHIRIDIMRBHEVIET  24FEHEFHA TlE ABHBEFEDE(LZHIDIC
AT [EbEHERIAR]IDFREDV DD AR DREEREZE#RL LN - &
AT LEEA ICEFREERNZ OB T 2EMmZTVELIZ.

The concept of cycle and span, which is clearly understood among physiology in living things,
should be applied not only to microscopic levels such as quantum, atoms, molecule and
proteins which consist living individuals but also to macroscopic ones such as human societies,
civilizations, atmospheric cycles, span of species, earth physics and universe.

In the research in FY 2012, trans-disciplinary holistic aspects from natural science to
socio-cultural science in ageing study was intensely discussed.
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Masayuki Ito, Assistant Professor, CSEAS
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Osamu Kozan (CSEAS), Naoto Ishikawa JAMSTEC),
Kenji Tanaka (DPRI),et al.
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Sampling canal water from
degraded peatland
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Hiromu Shimizu (CSEAS), Tetsuro Matsuzawa (Primate Research Institute),
Shiro Koushima (Wildlife Research Center), et al.
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Holistic Approach in Ageing Study
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We estimated the impact of loans and subsidies in promoting energy-efficient investments in households to :;3;@2;%12;1;5:)%?;“3 i g
compare the effect of these tools in accordance of different price of investments, using conjoint choice LS
experiments through online survey. We found that subsidies can promote purchases of energy-efficient appliances, P’;%%%':??:{’ « ?g::ﬁmm!ﬁﬁ
irrespective of the price. But, a loan without interest payment is found to promote purchases only when the - BHEMBOBA. BATEIABA — R

investment is high price.And the policy about introducing renewables in East Asia, South Korea changed the
Feed-in-tariff to Renewable Portfolio Standard. We found the aim of this change is to protect domestic industry.
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Toward the Low Carbon Society in Asia
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Try 25 FEF [EFEBDFm | Z+—T—R(C. 14 FOBEFMIALTOHNTNET,
ISS carries 14 projects whose keyword is " Cycle and Span of Sustainability" in FY2013.
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Name Title, Department Scope of Research
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Takashi Aoyama Professor, ICR Function of the Root System for Adapting to Severe Soil Conditions
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Jun Kawamoto Assistant Professor, ICR Physiological Role of Long-Chain Polyunsaturated Fatty Acids in the Function of Membrane Proteins
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Yomei Tokuda Associate Professor, ICR 3Cs NMR Study of Adsorption Behavior of Cesium on the Surfaces of Clay
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Takashi Sagawa

Associate Professor, IAE
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The Cycle and Span of Energy Generator in Sustainability Science
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Lifetime and Applicatibility of Biomedical Materials
—Feasibility Check of Nano-Oxide Particles Dispersion Strengthened Steels as a Biomedical Material —
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Study on the Lifetime of Organic Photovoltaics
— Structural Analysis and Evaluation of Carrier Mobility in Bulk Heterojunction Polymer:Fullerene Thin-Films—

Impact of Cyclone and Flood on the Human Activities in the Soutu Asia — Effect to the Agriculture and Public Health—
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Kazunori Morishita = Associate Professor, IAE Continuous Efforts to Establish the Advanced Nuclear Safety
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Toshiaki Umezawa Professor, RISH Sustainable Production and Utilization of Tropical Biomass Plants
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Tetsuya Hiraishi Professor, DPRI Study on Coastal Sandy Mound in South East Asia
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Sumio Matsuura Professor, DPRI Research on Snow Melting Properties in a Mountainous Area during Extreme Weather Events
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Masayuki Ito Assistant Professor, CSEAS  Evaluation of Changes in Water Quality and Discharge of Peatland Derived River
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Kozo Matsubayashi

Professor, CSEAS
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—Cycle and Span of Sustainability —

Study on Cycle and Span of Life and Society — Evolutional and Cultural Standpoints of View —
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BEA T« TDEAICTDWVT  Study on Economic Incentives for Introduction of Energy Efficient Appliances and
Renewable Investment to Build Low Carbon Society under the Constraints of Energy Supply
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The Research about the Correlation between Environment,
Economy, and Society toward Establishing Sustainability.
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Decoupling environment impact from economic growth in Japan

At present, we are faced with threats such as a climate change and
depletion of resources. Decoupling environmental impact from economic
growth is an important approach to creating and preserving sustainable
environmental, economic, and social conditions for future generations.
Carbon dioxide emissions or natural resource per unit GDP can be used as
indicators of the decoupling.

Research into the cycle and span of the various factors that are related to
sustainability from the point of the correlations between environment,
economy, and society will contribute to achieving this decoupling.
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Public Relation Committee of ISS,/T. Aoyama, T. Tsuge, R. Kasada, S. Suzuki, K. Yamaguchi
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