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Study on spatial distributions of graffiti and related factors
around the stations of the Yamanote Line

Kuninori Otsubo
Daichi Watanabe™

Abstract

We studied the current states of graffiti painted in the 100 m - round area of each station of the Yamanote
Line, pursing the zero graffiti state in streets. The field study was conducted to obtain the qualitative and
quantitative data of graffiti and its related factors at the targeted area for each station of the Yamanote Line.
We conducted the statistical analysis of the field study data to determine the spatial properties of the graffiti
and tried to figure out the images of graffiti criminals through discussing the characteristics of the graffiti
of the stations which are categorized into three types. The results of the multiple regression analysis
said that the number of places drawn graffiti could be detected by the four factors; the number of daily
passengers, that of monitoring cameras, the rate of ticket passengers, and the number of littered cigarettes,
by the high correlation efficient of 0.83. The results of the factor analysis said that: the first factor could be
defined as the restrictive factor of graffiti commitment; the second factor, as the factor of potential graffiti
criminals; and, the third factor, as the factor related to the purpose of passengers. The numbers of lights,
monitoring cameras and tress were the main components of the first factor; the numbers of daily passengers
and littered cigarettes were those of the second one; and, the number of illegal parking bicycles and the rate
of ticket passengers were those of the third one.

The detected images of graffiti criminals are as follows: those who painted low quality graffiti could be
young boys without accompanies; and, those who painted high quality graffiti could be groups of young
boys. However, further research must be required to get the evidence of the above detection.

Based on the statistical results and detections, we have proposed the directions to cope with the graffiti
problems.
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A HL RO E PR 2 5 EEEEMIC I 0T, RSO RDLPME £ A DERE DR % E R
EEL, X0 X0HSORFIIRITELS LT 30 PEATHS, 25 LB, GDP D
ATl ABHORFASTENEZ TS 2 EHREBELELI KEBICESHTE D, EERNIC
BEEMIZRZZZENTES, UL, 29 Lciitid, 2hHENBOREE SR -2, M
HWHIZ X > TEEONERLAT « FEMIZ 285 745 EHUCHEE & U COMBERM T I E 580l
ZHLTVA I EICHEEMLETH 5, kit E & 57z OECD well-being indicators (. AHi
OHELEN BRI D12 O, BEHIIICEEETT> TH S & 4T U b#EIE L Bbh s gl
R EEAHOTEY, YEEORMNBH 2 Ebhd, BHE LT, BRoMifizEz - <G
MiFEHE T2 < . AARD B 05w I ICFPM X 41, encourage 95 & O WIFEMARESIN D L H 78
BEOFLETH 5,

How do we measure human progress?
thoughts on the OECD well-being indicators

Tsuyoshi Kawakami
Abstract

Today, many international organizations and countries are developing ‘indicators’ so that it can show
human society progress and individual well-beings to realize better society. These efforts come from our
regrets that we have been putting too much weight on the economic indicator ‘GDP’. Although these efforts
could be positively evaluated, we need to know that these indicators might be used as country ranking,
policy targets and so on. Recently published the OECD report includes ‘well-being indicators’. Through
critical analysis, it becomes clear that there are some points in the well-being indicators to be improved.
From Japanese point of view, it is also necessary to actively contribute when establishing these indicators
as Japanese value to be appropriately evaluated in the international context.
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BUOREELOHMN? S5 26D EHFZ 5 L, FBNEREDOKS % disaggregate L7<BRIZZ 5
LRERPZNNTL 26D EEZL SN B,

T2 E4EE (subjective well-being) 3. MAMBIFEE L TREIEBIFOh TS, &
ORI, JEOECD MUME % &40 A EBTHI LT O, EfiEB-7c0l3, Tr<w—7,
HFEF ) =T z— AAR, AT z—F o, AT0F, A=A TV TREEN 5T, HE
(3. OECD#ENTIE, T 7HHTH - 72,

5. REMEROFHHEKRUVEER

AR O EI M A E 2 1SR, BRECB A, SBESNAZIEEICE SN T I O well-
being FREEASHFEMNICRT LI ADHEF LOHEBAEZBEL TN S LT 5 &, SMOEIL.
ZOREBBETT ) — VIEEHEE (OECD D JIEBRAHY) ICBREOME LTI ETRATH S
7o, T2l ORBEHRLILEEREETHS, GUARBEOEE PO Ao NTD
. RAOEAT, £hdbicl—2D SPM L W) FFEIREZ S ETE D, bEDIZHATHT
Hb, Lo T, AHOHEN 513, & UASNEES2EMR L, (&, BRFOMHD S FF
BealRE 2B AEER L T ZEMLDERDOH B EITB B EEZ 5N B,

$ 9, WEMNAESM (Material Living Conditions) &3S W7z fFERIC DWW TRS &,
FEAE . [P FrfR] 1220 Tid OBCD #5E 0313, TERE] 20 TIREBSHMTH
h, —H., ZhiFELREBVFEIFELOCEB->TIHOVEHIICRZ S, UL, [A[L53FE]
DT T Tk, REHOETZ A 1995 40 5 2009 FFITh i THR L T2 0zt Uy FRsE
12, TP ONBNT EEZRLTNS, DFED, LWbWwaRbhi 20 EAEENIZHEN
BAEREI 5T B, Lichio T OMGIIEED S 13, O REKST &, 5% ORFEEA
it DHRER I HELE D A FEEE A w £ — VDV E L TRIFMANE, L0H I LiZmArHIhLBbhs,

RICEME TR, 22 THRAINAZZS>DEEIHIC, OECD #fE O FEHIcth~ 5 L RIFT
b, EEENSAHEROBE L SR REMPETH 5 L5 BHIRITZ TR0, L. by
KELTAHBE, iz [EMMLER] 12> T3, BAEKRED, TOECD #EO—RH 7S
YEMEM OB ] ELTHIRIN TS XS ICHIESE/L TS, BB, 207 — 5 £ LUK
DHKRFETRH 20, HHAKERKICED, BOBEOHEATIC KT - frEIbE LD, #
SR A P RESE U T A 2 EREAMOBD TH 5,

HEEOBBETIE, T—AM ) DB MEEICA T 5N TH D, OECD #EIZIT 2RI,
—A—EBRL LRI h TS & E b, FAEIL OECD OT-HEL Lo E 72 - T 5,
TITHEH HMEADRES AT T4 Ny —REOBLE O ED. HREBICRES®E LS LLbD
EHENT B M, HEAROIEE R —ROILS 1 & bERLMEORELK 5 LTRSS FEIC
HELDEZZO5ND, 72 [KBEM LRAE » ¥+ T —DEREK] GIHEICET 5N, Tl
FizonT, BHEIZ, THo THEHEBL TS, WbWaEy M ETEEbDNS AR
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KM LVIZDOLTHE, SITEIKRBE I LOER,SHNE I EEMB, UL LHIZIE, BB
BiTBOTH, F/METRIHE L, BRBREEKL ETKERDERH TR EZ AITid, ALl
RAERELTHELEIATHD, ZOHEBYELDDH 5,
VIED, WhWwa< T TIVOBENSDIRERTH 5,

Wi, EIEOE OB (Quality of Life) 7 5 DIRERFICDWTERLTAHS &, 9 [FY
Rl NEF SN TS, JOBEE. HAMMR-Z2FE2EHTH . X TOBEEHO P T
b, RRFE O, BEORIABANSERLE U THNICR L cEESRETHZ LEZL o0
50T, HiGFIZ RTINS 6, BEEKBEEZ SN %, B, OECD in Figures 2009 T
3. JEOIHHE LT, FLRIECH, R, ElE (BMI 30 282 5 ADEE) 1Io0T
A>T a0, ZohTid, HADIEREN 3.4% E#E 3.5%) &E&bITHEiinT
EMEER LTS, BREAITKEO 2 0$fHid. OECD EEFH O . FAEOH 10 1%,
34.3% TH - 12,

fi i< W CHEREO B, S5 OFREE, THCHEHIC X 2 @ERE ] B L Tid, BOEIIT, X
Oy > FTICROT IS 2FHERSE DAL, [FERMG ] THRIZIRS XA XA TiE, 85%D
A, BIFXIIRZERIF (good or very good) EMZEL TS0 EFARTH S, ZDHITON
Tl Atk FEMIZZ T E 2 AR 2 1o IEDAEICE 5 EF 2 o, SO RERO R T,
OEM U, QFIMT B IPLEILREbDD—DEEZ 6N 5,

wic, MROMb Y EHHROBAD o, THRERL [HEARICEL TofiREm] 2R TH
Bo [HRER] 3, BERLEATI2HIINT 2REZOHG EEFANICHT 2HEGTHKLT
W5, i &b HAIZ, OECD INMEOFEHEEIZIZFRCTH 5, £/ THRBM] 1220 T
b, 1312 OECD INHE O FEM I ALE &5 - Th b, TTHRBM] 20T, 75 Y207
FNVZHET DL BRI ST 5, BAEGTTRLVNVOFESK D EYNICBERITKREN S X5
LI ORBBNBBETHEEEZ NS, TDIHITIE, TTROM S —FPORKD NGO 12 K
OSN3 &5 IEIERIER ORI D E, BIKE LTERY 77 v —Dm LE, 7T HOM
b, BEGZOMHMAPHEEZSONICY L ToHTREL bDICEEL T LW Pa Lk
HERHAE S > T T LIHILERIIHA BT 20ENH LD EHEZ 5,

B e TRV F—HIIPELEOKEEZRD S &, HIRSHRSLOROFOHDIRD SN
b, TNHERE LRFAERE U7 win-win O TR OEAITE, EBUTRF 7o — FIbd &
DT &b LBRRINS D, TTRBMZE ENLZTFBERNRICIW D A 5 0 inEE
1278 - TK %,

TMADORODOESEN S, [RADEIG] & THER] &b, ThERTWS,
EAEIZ, 2K OECD #EoH THRE ORI A RTHEMSZ WH T, TO2HHAI, &

Q) BB, FIVRNVDBEOBHPTMICIOOTIR I I TEHMICMNE Z LR LAWA, 752 20D H 51T
HOWMZAMY 316, [RMNLAT v 7 THm L CHITRERELE, L0 by Ty v07 To—F
Tho7z]l EWWH I ETH B,
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THRIFEHBEEZRLTO S, [BRAOHAE] BTFAS3FHTHY., [#HEE (0] I T
Mo 2F/HTHS, HADIKLKDREIE, HASSR S TERICEBHE LT, e ofitx
THARSN B ZEAMF LI, 72720, 22T MRl 2B EE LTHRMNT 3 2 EnRIHi
SOTHBEIREZTO 0, COREERA LI &ICk->T, bAEOKIZKEEShBH
My KEER 5> T B, BIEMAZIANICL ST TRE L, RIFEAKICHT 2 EHEMENK X
CES ST &R DRI, (R TiEad, BRNAT—s YL LTI0TAYS YD
TEHERS & DHPEO 63 BT LT, KEIZ 760 5 TH 5, KERAO Y70 DZHED
HENHRTFREL, OV T4 4, FT 7Y A329 4 E5 THER] offEcatk
AREHDETEEBRSTA v E—VEELIBEROHD, TOMITDNTIE, REEHELEDIE
L7z,

kBiz, FBMEREEEZRLTHWS, ThidEahrs 10ETO 11 BT, EE0RE%E M <
bDTH b, kL ickHiz, BAEZ, P»5 12FH (OECD#ENTRE F2S 7FHTH
%.) EVIORER L 572, OECD FH/RIE. HA (RU@E) 3. BIFZRFREBIZEMD S
9, EERHEE D OECD & 0 05 KA ¥ M EAFRLL TV 5,
KAETHEREED OECD FH L VIR BN I EOMBIZIZ. KEUTO o nES5
EEbNhB, THbb, FEOEIAMBE LTV, . FEidd - EE L TH S 2EE 3k
ZABOIfT»72. TH B, HiBEThNIE, EFE. SECYWHRTOENZI XD, LDH 52BN
RS XN EREMETONLE K D ART 2 HERHADOHRE S EHT 5, AT, HESPH
DETERERLIEMHONE LS ERBOGERNE L TEEITRELEEI SIS, 2O
LOBREFHOMIIL TN ZET, BUROHEL N EFHPWME XX BE~ORBENE SN S TH
59U ZOEBOLDICHEBERILELTHW200, BAEOHLSEZW Y & EEL AN
Vo WTNIZL T, HSHIERLEEIC K 2 HigOERIEOZERZIERICIERE L/ LTRun &,
COH—DIEEICL D, »EEOERKAN E ORI LIE L TO 202 HMANCFHET 2 D34
+arTiRBO, EBET S, DT, RRTH 0, HASHTHS &b, BRIRLITMS
T VWS MOLNEE, ASTEINERIIRI0EZVESHL LI BEREEETLET
F. AYBETHEREEUONIRETH > THLENEMMAOETEE Lc D EMAFLES
ET BB OBEREH L AR HED0 TR BN, 25 LEMEBO F TR, »53HEOHEE
LEOHFTIRESNAHREEDOFEEN, b-EbMEOH2FEHEFTL 5D BHNT U,

(3) 3 EKEXFHT OECD HYUAEIT I OMBEIREZIT > 70 & 2 A, EBRMIEAHERZ BT — 7 23750,
&L‘ﬁ@gfﬁ)ﬁflo
(4) OECD Factbook2010 12 & %, Hifir47c b DZHFHLIL 2009 DT — 4,
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6. Well-being indicators I NEH DS % HI D52 Y 5 5D

OECD T3, ZofEtid. FEOMEMAT T ZTS 6D TRTVWELTEO. HMABAN, £
NENOEHHICEANIT 21T 2 Ik -> T S ADMEBIC & - 7oL ATV, S EORE
Z (WMD) R EMTESRLIICLTHELELTNE Y,

LU, PIEE. $8bELATOHHOEAMIFE%L K LiciRET, BRI O —5% 4 KL
&, DWEIZ 9IS V7 ENB T ENbME (E3 ., Eo THMEE] oM, HRT
—%., HROFMPEL, PR BEFHRATFLLET, HAARORFKRETH . HEKIE
bEWEMN, OECD#EICH T 3EMELE L TR, FHUTOEERBENEDTH %, ik
OKREPMRTIFHICLK R LT 2 MHITEEAFHAL TS I EEMETATH, JOEENE
COFEEFOET, ANHO#LEERSE E 0 URTEMT S 2 EDRIEITODNT, oL HERAL
HEBEZBMLUTH 5,

T, BFEHOBEAEREZ B ET, EAIZED LS BEAANBEL ZDIKEA D b ERERELA
CFEE) 99 Z Dt 1 %15 T, OECD %4 FTRENTLBHBPIKDWT, WLRA7—IL (0
~5I5MIRGEE) T, TNThOEEWNEZT V7 — MIEZBETRLTH L -, ZOH
RARIFIUZ [ EBFEZY V77— F] ELTRT, WL ODhOETIEMSANED > T3
M. bBEICONTIE, PIRE SR, 1960 E & F -7, FEAOEAMN T TR, PR
EERTENIECHAMICKEBE(LRR OB, 2F 0, HANRESNEET, Ba
PHNTHE, EFZABDTHD, BB, BEFEFTIC, 29 LTI SNEOMEALIE N L Dip
DINV—=TEEHELTED, WbWAEHEME LT, #FF, A=A TV T, AV z—T
Uy —a—=—V—=F VR, =T~ TUR=T RAAAR NI TINVT KE, T4 T
YRV TARS YR, ATV KE, A=A M)T, TAVST YR, KLY TR RN
F—MIOMHIcHEE, EEFELT, HE, A X720V, 2uY =27, F = 3HME, 2X
AU ATVTBDD, FEEHEHAELT, R=F U N, BEH, ¥V v, 20T 7FT7, NUH
Y=y RV A, EUERMELT, T2 b7, FU, 2Fva, ZLTRBIIMNVIER
%

WIZHRDWA T EREM U IEAFITEIT) EEIRBETHAI M. TORPERI P, £
Wiz TEAZRY v 45— K] ELTRYT, bOEMNEAEHTZEHH X, S, BE &5, &4
Thb, TNSOHHAERKFM (5) &L, Z20MMOIEH RS Z TR/NGHE (00 &35 &,
HARB. 2 TANANERET 5, EBHERRB. XA X V72V TIVT AFFTHD, Th
Ikt Ty HAPEMT 4467, SO TR EFEEKT 2RI TH 5, WOMITEENTE
HEHD, BIEOHAR, E0DIFERSITE7DICIE. Z OMOEENBE TN A S D,
ZNTH 1 FTELD, L7 5 EFHEGARII D —FRYISFETCE T LA, EEBNERE
LTLEIN, HANRZ S LTI HELhE, FEOFEHEGE DO, M, B, £V

(5) OECD IZ & % Your better life index 2%, http://www.oecdbetterlifeindex.org/
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FRAELFABETT 7 ROMBEEFR>OTR BN EBREIN S,

MW, €9 LABEMEROWELTH, HMA U8B 2 A THNIE, ThiT Xk - TRKHE
LA BNEITHERE T 200 EEZ 6N 5, bBEIIE. e 0 b03< ) oHficon
THFIBENL LD EFH-TOTH, EBNALZASY V7= Ntk ->T, TOBHSIMAARE S HIA
NARBRAEREL LT3, FlZE, BIE. 7V7 TRHABO THEMEL T & JIS Bk
CHLOBBOEHEABTHEN, CZIKEUDRY V¥ — RERBIASL, JIS B ic k-
fin LR TIMETOHAROIR T EEHELFADHLTLELS E0H B & NH 5 LIH
O bDORV AT LD T =Nl e 257 7= RNIZ20 T, EEFENSEL BEERE LT
U, 1EHZ2E T, BN E LT EM > TOSBERH 5D EEZ 5,

Well-being indicators (¥, BEFHAETENI G E XD, L2 AOHL LR E LT, AFoELS
ZEDXIICKBEOHN, &0 XIRTHA « IENES, —EOREZEZTXTELDTH
%, bHEIT. BE%2F-> T bAEHOMHEB L EN ZERENE MM E N2 X5 B E R
5&9. PoWARBESETEHUTIEEAE 2 LEENT TOKBLENH B EEZ 5,

iEEE

bIHMTAHESL, ABOMAE MY | E0HZLOTUEMBEL T3, HICERERELEM L, K
OLMERDTIF LA, BRET LG, FTEHBOLD, BEMESEZHS, E5VLHBR
Do, BALKEEZEAZEETI T ENIHD XS SBETEBOD, EFATEAZ LD
D, THLBEZ R, BROCEOWICEIITH S, kO 7o v 74 THEL 7245, Th
Td, B, B, &, &, EABHIEINICEIIITZIFTIVEITEDIEAL I

PEHEZ R [FHoWE] it T, DERICR TR At ER OS2 L & b,
Ak ETER E O —REETE 0, O AT AHS N ZEESBINATE I, PEL IR AL
RRDERIZE D 1B TREB O] LU D DAEORBIZHANT, LOKEHEOVEDS
R, T OTEHENEER, E U, ZORFICHEKT 5, DT GDP Icflib 2 15O EmH A
etk onTaion, HMiWERENE/ D> T, ZJITRT, X747V vy o &
Ve T4 b=V e LR—IBIEMTAEICE, RS EMAL, ChE THEICEXEZREN
7oHEKED S, ADERANEREOMEAB T LI —FDORB UM > TE, TOHEHIKR
PEML S 5 L. GDP A RET. AHIOELSEZRTHI S LI FEZHITIERTE 5,
et ZOREMN, BARZILKT I, BRI, 0 2F 820D LE - TUTL WL EEHIY)
LD TH 5,

(6) BEHIIBIZETY VT (2009 4F)

(N % HAft

(8) ‘The time is ripe for our measurement system to shift emphasis from measuring economic production to
measuring people’s well-being. And measures of well-being should be put in a context of sustainability.’
Amartya Sen, Joseph Stiglitz and Jean-Paul Fitoussi (2009)
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R1 FETERECERG L ZHAT 55K 4 TIEEH

Development HDI (Human Development Index)
CDI (Commitment to Development Index)
MDI (Millennium Development Indicators)

Overall Well-being WoN (Wellbeing of Nations)
SSI (Sustainable Society Index)
FSP (Framework of Societal Progress)

Human Well-being CHQ (Calvert-Henderson Quality of life Index)
CIW (Canadian Index of Wellbeing)
AUW (Australian Unity Wellbeing Index)

Environmental Well-being HPI (Happy Planet Index)
LPI (Living Planet Index)
ESI (Environmental Sustainability Index)
EPI (Environmental Performance Index)
EF(Ecological Foot Print)

Economic well-being ISEW (Index for Sustainable Economic Welfare)
GPI (Genuine Progress Indicator)
IEWB (Index of Economic Well-Being)
GS (Genuine Savings)

General sets of indicators OECD, EU, CSD

Country sets Finland, Germany, The Netherlands, Switzerland United Kingdom
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A Study of the Significance of Stakeholder Deliberation:
Experiences from the “Stakeholder Dialogue Forum for Building a Low Carbon Society”

Shiho Hamada, Masaharu Yagishita, Takashi Miyagi, Hiroko Nakamura

Abstract

Different actors in society, as well as science and politics bear important roles in the significant reduction
of greenhouse gas emissions. However, forums and functions to formulate social will (public opinion)
based on deliberation and a supportive public decision-making process have yet be developed in Japan,
Of the various social actors, the JST/Ristex Research and Development Project “Promotion of Dialogue in
Policy-making” focused on stakeholders and engaged 29 stakeholders in the “Stakeholder Dialogue Forum
for Building a Low Carbon Society (Forum)” in an attempt to achieve deliberation through dialogue during
the two years from June 2009 to May 2011. The forum set three prerequisites:

1) Speaking from a stakeholder’s standpoint

2) Employing a stakeholder-led process

3) Identifying the opinion structure
and conducted the stakeholder meetings in three phases:

1) Stakeholders’ personal contemplation

2) Agenda-setting

3) In-depth dialogue on selected themes
This paper first introduces the results of the Forum and goes on to evaluate the outcomes, finally studying
the challenges that Japanese society will face in adopting a stakeholder-oriented participatory method for
deliberation.
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Proliferation of ‘The Tragedy of the Commons’
Keiko Hirao

Abstract

“The Tragedy of the Commons” is frequently cited as a model to explain how resources with open access
are destined to deplete as a result of rational individual’s actions. The original neo-Marthusian message of
the metaphor, however, has been largely forgotten. This paper explores how the frame of “environmental
issues” has changed over the years by tracing the citation trends of the original paper written by Hardin
in 1968. The data used in the analyses are the 4,330 bibliographic records that cited Hardin’s article
identified in the Web of Knowledge. The results show an exponential increase in the number of citations
especially after the 1990s. The scope of disciplines that cited Hardin's paper also expanded after the year
2000. The proliferation and popularization of the metaphor indicate the decoupling of population problems
through the changes in the frame of environmental discourse that synchronized with the trends in global

environmental politics.
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A New Concept for Flood Management
— from flood confinement to flood sharing —

Guangwei Huang
Abstract

Countries such as the Netherlands and Japan have accumulated a lot of experience in confining or blocking
flood waters so far. However, flood risk still hangs over large populations and flood damage, especially,
has been skyrocketing high worldwide. In this paper, a new concept was proposed for flood management.
Contrary to traditional concept of flood confinement or blocking, the new strategic concept advocates the
need to reduce flood disaster via flood sharing. Analyses were provided to support this new concept.

Key word : flood confining, flood sharing, inundation area, damage density
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A New Concept for Flood Management

— from flood confinement to flood sharing —

Introduction

Flood is one of the major natural hazards and its impact has been intensifying due to urbanization
across the world. Urban watersheds, on an average, lose 90% of the storm rainfall to runoff, whereas
the non-urban forested watersheds retain 25% of the rainfall (Shang and Wilson, 2009). Despite
policy rhetoric such as “Integrated River Basin Management” in USA and EU countries (Rahaman
et al., 2004, 2005) and “living with floods” in Japan (Hirao, 2000), little real progress has been
made in innovating flood risk management. The problem of limited political will and
implementation capacity of government agencies to make paradigm shift has been exacerbated in
Japan over the last decade by extreme wet conditions and urban population aging. Too often the
immediate political response to a large scale flood disaster has been discussions of levee raising or
relocating the affected populations to higher grounds. Too little attention has been placed on the
redesign of the linkage between floodplain resources and societal need of livelihood generation.
Ring dike and double-dike have been used to prevent flood waters from entering certain target area.
The Netherlands is well known for its wide use of ring dike approach (Jos Dijkman et al., 1997). As
a result, the entire nation has been subdivided into dike-ring areas. The use of ring dike in Japan has
a long history as well dating back to the 16th century. Noubi plain is famous in Japan for the large
number of dike rings constructed during the Edo Era (Lower Kiso River Management Office, 2011).
Another traditional countermeasure is the so-called double-dike, which was first used in the Yellow
River in China dating back to the North Song Dynasty (960-1127) and also used in Japanese rivers
since the Edo Era (Hamaguchi, 1986). In recent years, ring dike and double-dike have been
highlighted again in Japan as important techniques toward the realization of the concept of “living
with floods”.

More broadly speaking, storage tanks, constructed wetlands, retention ponds, dike rings and double-
dike have been viewed as the state of the art for flood risk reduction. A common concept inherent in
these approaches is to localize floods or block flood waters from entering certain areas. In the
Netherlands, the design of dikes is linked to the frequency of occurrence of a certain flood stage.
The particular frequencies of occurrence, or risk levels are determined by the national Parliament.
Levees along the coasts of densely-populated and highly industrialized parts of the country are to be
designed to protect from all storms whose magnitudes would be exceeded only once in 10,000 years
on average. It is a traditional mindset that higher dikes are saver. However, in reality, higher dikes
may lead to higher risks as the consequences of failure.

This paper is intended to reason that strategies different from enclosure or blocking should be

explored in order to truly achieve the desired objective of flood risk reduction. It is the author’s view
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that it is time to rethink urban flood management in a new direction.

Data, Output and Discussions

Flood-related statistics published by the Ministry of Land, Infrastructure, Transport and Tourism of
Japan, field records and results of previous studies were combined to better explain the
characteristics of urban flooding and to find out evidence that confining or blocking of flood waters
could be a problem instead of being a solution in an urban context.

As shown in Fig. 1, there is a decreasing trend in the inundation area of Japan over the last several
decades. However, the flood damage density (damage per unit km®) has been increasing. This
contrast is often explained as being caused by urbanization, which led to the concentration of assets
in flood-prone areas. Nevertheless, reviewing flood events occurred in Japan over the past several
decades revealed that flooding was often a rural phenomenon and due mainly to levee breach or
overflow before the 1970s, but turned out to be a more urban event since the late 1980s and due
largely to water logging. Figure 2 shows that the number of levee breach has been significantly
reduced. In urban areas, in addition to intentionally designed flood water retention facilities, roads
and building also function as barriers to flood water spread. As shown in Fig. 3, the recent flooding
events in the Shinjuku district of Tokyo were confined and scattered.

On July 13, 2004, a heavy rainfall hit the Niigata area, resulting in a levee breach in the Ikarashi
River. The flood water spread out largely in two directions; the south and the west (Huang, 2006).
The water moving toward the west was stopped by the National Road No. 8 as one can notice from
Fig. 4. One can also notice that the inundation depths along the National Road No. 8 were about 2 m
due to the blockage of water by the road. This flood disaster had nine victims.

On July 30, 2011, Niigata Prefecture was again hit by extreme rainfall, which resulted levee breach

and overflow in several rivers. One of them is Aburuma River, which runs through Uonuma City. In
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Figure 1 Trends of inundation area and damage density in Japan
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Figure 3 Recent flooding records in the Shinjuku district of Tokyo

the early morning of July 30, breach occurred in the lower upstream reach of the Aburuma River.
The breach was about 50 m long and on the right river bank. As shown in Fig. 5, the flood waters
coming out of the river channel were confined to a narrow belt zone by road. The inundation depths
were above 1.5 m almost everywhere in the inundated area according to water mark survey. Due to
high awareness of flood risk that led to quick evacuation, there was no life loss associated to this
flood event. However, 21 houses were severely inundated.

Another study by Huang (2011) showed that flood risk in the watershed of Lake Tega has become

polarized. The flood risk was reduced overall but increased in some particular areas over a time
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Figure 6 Photo showing that an area behind dike suffered from water logging

period of several decades. It was found that there are potential inundation areas with water depth
above 2m under the current land-use conditions while such deep inundation zones were non-existent
in the past. Figure 6 shows that an area behind dike suffered from water logging.

Based on those facts, a new explanation on Fig. 1 is that the decline of inundation area was partially
due to urban structures that block flood water propagation. When flood waters are confined,
inundation depths increase. It is widely agreed that direct economic cost of flooding is proportional
to inundation depth. This explains why flood damage density has been increasing while the
inundation area has been decreasing.

Assuming the total volume of flood water Qt, flooding area A and average inundation depth H, the

coverage of buildings and houses S, and no water entering buildings or houses, then

9,

"=Za-9 M

The building and house coverage in the Sanjo City was approximately 30% and the total volume of
flood water coming out of the Ikarashi River was 1.2 X 10’m’ (Huang, 2005). Since flood fatality
and property damage are depth-dependent, reducing potential inundation depth should be viewed as
a top management priority. So, if the management goal is to keep the depth below 0.5 m, then from
Eq.2, the necessary flooding area should be
2
A> 200 _ 34 km? )
1-5)
It is estimated from the flood hazard map of Sanjo City that the actual flood potential area in the city

is 13 km’. Excluding the building occupancy from the flood potential area, the real space for
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the percentage of inundation area in the Kanto region

accommodating inundating water in Sanjo City is just 9 km’. Thus, it can be concluded that the
capacity of Sanjo City to live with flood is far from being sufficient. It is indisputable that a question
of paramount importance in flood disaster management is “how to avoid or minimize life loss”. The
answer that the author presents via this paper is “Flood sharing”. The concept is that wide but
shallow inundation is much less harmful than narrow but deep inundation. In the case of the Sanjo
City inundation on July 13, 2004, if the flood waters could propagate through the National Road No.
8, the inundation depth on the east side of the road would be significantly reduced. Since the land
use on the west side of the National Road No. 8 is mainly farmland with a very small number of
scattered houses, the diversion of flood water to that area is justifiable. In the case of Aburuma River
flooding, it was characterized by deep water depth (>1.5m) across the whole inundation area. The
situation was life-threatening, particularly to children. Thus, the spreading of flood water toward the
west side could be considered as a life-saving measure.

By overlapping population data with designated flood hazard maps for watersheds in the Kanto
region, a relation was obtained between the percentages of flood-threatened population and the
percentages of inundation area in the Kanto region as shown in Fig. 7. Except the Tsurumi River
where the population density is extremely high (>8000/km’), the population in flood-prone area of a
watershed divided by the total population of that watershed increases as a power function of the
ratio of flood-prone area to the total watershed area. It can be seen clearly that the flood-threatened
population percentages are 66% and 77% in the watersheds of Tone River and Arakawa River,
respectively. The Tone River is the largest river in Japan in terms of flow discharge. Arakawa River
is the largest river flowing into Tokyo Bay and also possesses the widest river width among
Japanese rivers. Such a high percentage of flood-threatened population justifies the strategy of
reducing water depth by increasing inundation area.

Storm sewers are designed to help prevent flooding by diverting rainfall runoff and other drainage
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(not sewage) into nearby rivers and creeks. However, the water levels of nearby waterways are often
too high during rainfall events to dump flood water. Besides, storm sewers often dump polluted
waters into the river following light rain. Therefore, diverting flood water not by conventional storm

sewers may be desirable from environmental perspective.

Concluding remarks

In this paper, a new concept of flood disaster management was proposed, which was termed as
“Flood Sharing”. The logic is that if total volume of water is unchanged or even increased, flood
localization or blockage would lead to elevated inundation depth in certain areas. Cases were
presented to support this assertion. Since high water depth is life-threatening and often results in
high economic value of flood damage, reducing inundation depth through the strategy of “wide but

shallow” is a new and justifiable direction of flood risk management.
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From Brokenness To Healing the Ecology
Reflections on Sophia’s Principles and Jesuit Documents

John Joseph Puthenkalam

Abstract

In 2013, Sophia University (% K2#%) will celebrate its centennial. The origin of Sophia University can be
traced back to more than 450 years ago when the Jesuit missionary Francis Xavier came to Japan in 1549 to
spread Christianity in Japan. In letters to Rome, Xavier wrote about his high regard for the human qualities
of the Japanese people, and about his hopes to found a university in the Japanese capital. These hopes were
fulfilled with the foundation of Sophia University. As we now prepare for the one-hundredth anniversary of
our founding in 2013, we strive to create a new version of Xavier’s dream, a university supported by five
columns of emphasis: life-long education, human welfare, the global environment, international exchanges,
and cultivation of men and women who are adequately trained to meet the challenges of the twenty-first
century. In 2005, Graduate Division of Global Environmental Studies was established. As one of the newly
emphasized columns of Sophia, namely global environment, some of us taking an intellectual or scientific
approach, discover the grave problems in the environment and the people who suffer them. Others, in the
social field, begin from the suffering of the poor from environmental degradation and look to science for
help. Ecology therefore is multi-faceted, and a constant interplay amongst the viewpoints may be the best
approach: intellectual-scientific aspects combining with the spiritual-theological dimensions for the sake
of effective action and networking. In the following pages, I would like to reflect and present a summary
of two documents, namely “We live in a broken world” — Reflections on Ecology (1999) and “Healing a
Broken World” (2011), which gave lively expression to environmental concern in the Society of Jesus and
raise a vital “ecological consciousness” in the various Jesuit activities including university education.

91



From Brokenness To Healing the Ecology
Reflections on Sophia’s Principles and Jesuit Documents

Principles of Sophia University and Global Environment Studies

In 2013, Sophia University (_L5 K%) will celebrate its centennial. The origin of Sophia University
can be traced back to more than 450 years ago when the Jesuit missionary Francis Xavier came to
Japan in 1549 to spread Christianity in Japan. In letters to Rome, Xavier wrote about his high regard
for the human qualities of the Japanese people, and about his hopes to found a university in the Jap-
anese capital. These hopes were fulfilled with the foundation of Sophia University. Pope Pius X asks
the Society of Jesus (S.J. =1 T X Z4%) to found a tertiary-level educational institution in Japan, and
the Jesuits (1 T X Z4£xH) agree to do so. The actual foundation of the university began in 1908,
when three Jesuit priests arrived in Japan in response to a request from the Roman Pontiff. Five
years later in 1913, they opened the first Catholic university in Japan on this Kioi site where Sophia
still stands. The legal person Jouchi Gakuin is established. The name Jouchi is taken from the Japa-
nese text of the Catholic prayer called The Litany of the Blessed Virgin Mary, Mother of Jesus
Christ. One of the titles given to Mary in this litany is ‘Seat of Wisdom’ (Sedes Sapientiaec = 5D
J)). The Japanese word used for wisdom is Jouchi. The school badge is modeled after the eagle
which flies toward the light of truth, and its figure expresses the essence and the ideal of Sophia
University. The characters described in the center of the badge are the initials of the motto of
Sophia, “Lux Veritatis,” the Light of Truth. “Jouchi Daigaku” has been known overseas by the name
of “Sophia University” from the beginning. The word “Sophia” was taken from the Greek and it
means “the wisdom which is expressed in ethical activities that further the goals of human exis-
tence.” " The wisdom, or “SOPHIA” is the ultimate treasure which Sophia aims to give to students.
As we now prepare for the one-hundredth anniversary of our founding in 2013, we strive to create a
new version of Xavier's dream, a university supported by five columns of emphasis: life-long educa-
tion, human welfare, the global environment, international exchanges, and cultivation of men and
women who are adequately trained to meet the challenges of the twenty-first century. All these aspi-
rations are summarized in Jouchi's motto / Men and Women for Others, with Others./ . Let us remem-
ber that “Lack of respect for a loving Creator leads to a denial of the dignity of the human person and the

wanton destruction of the environment.”

40P,

AIXRAEY—7
(The Seal of Jesuits)
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In 2005, Graduate Division of Global Environmental Studies was established. In its homepage we
read the following: “The truth is that every living creature on the earth is connected. Our goal is to
create an environmental science for the sustainable global society.” As one of the newly emphasized
columns of Sophia, namely global environment, some of us taking an intellectual or scientific
approach, discover the grave problems in the environment and the people who suffer them. Others,
in the social field, begin from the suffering of the poor from environmental degradation and look to
science for help. Some see human reality in explicitly ecological terms; for others, ecology is a
spiritual vision or a theological world-view; and still others take an economic or political viewpoint,
an ethical or theological one, in their approach to environmental issues. Still others gaze on the
horizon and are simply puzzled by the topic or frankly disinterested in it. Ecology therefore is multi-
faceted, and a constant interplay amongst the viewpoints may be the best approach: intellectual-
scientific aspects combining with the spiritual-theological dimensions for the sake of effective
action and networking.” Scientific controversy and socio-political-cultural complexities ought not
to block people from prioritizing ecological issues and acting on them.

In the following pages, I would like to reflect and present a summary of two documents, namely “We
live in a broken world” — Reflections on Ecology (1999)* and “Healing a Broken World” (2011)%,
which gave lively expression to environmental concern in the Society of Jesus and raise a vital

“ecological consciousness” in the various Jesuit activities including university education.

Justice in a Global Village

Let us begin with “We live in a broken world” — Reflections on Ecology (1999). Ecological
equilibrium and a sustainable, equitable use of the world’'s resources are important elements of
justice towards all the communities in our present “global village;” they are also matters of justice

¢
* Therefore, “we need to

towards future generations who will inherit whatever we leave them.
promote attitudes and policies which will create responsible relationships to the environment of our
shared world, of which we are only the stewards.” In 1996, twenty-five Jesuits involved in
ecological research and action around the world were asked to contribute to the study on ecology
and their report came to be known as, “Ecology and the Society of Jesus: Initiating a Dialogue.” It
was noted that in order to understand an issue like ecology it is necessary to have a constant and
indispensable starting-point like scientific research. “There can be no substitute for individual,
painstaking and, quite frequently, solitary work.” Sophia’s research programme in global
environment study is no different from this perspective. It is imperative in our concern to protect life
and the environment.... ” A consensus of the scientific analysis and interpretation provided by
Jesuits knowledgeable in the field is presented in the first chapter. All the chapters of “We live in a
broken world” are the fruit of exchange and shared reflection, and they are presented in active
dialogue with the many Jesuit scientists and practitioners of ecology who have contributed. Not only
are their contributions at the basis of the text, but its very style reflects their dedicated, indeed

passionate commitment to creation and the Creator, to the poor today as well as to generations to

93



come. The purpose of “We live in a broken world” is not to simplify the complexity of the scientific,
social, ethical or spiritual issues involved in ecology, nor to make the pluralism of approaches more
uniform, but to bring many viewpoints together. It wants to share the results obtained so far with the
Society of Jesus and with our co-workers. Rather than a decree specifying policies, it takes the form
of a double invitation. It is a specific invitation to Jesuits and colleagues to continue the exchange
and deepen the collaboration, for these are indeed the most indispensable features of our way of
proceeding in the field of ecology. It is a broad invitation to Jesuits and those who share our mission
to show ever more effective ecological solidarity in our spiritual, communal and apostolic lives.
Pope John Paul II reminded us that the Creator has put wo/man in creation, charging him/her to
administer it for the sake of the good of all, thanks to his/her intelligence and his/her reason. We can
therefore be certain that even a person’s tiny good actions have a mysterious effect of social change
and contribute to the growth of all. On the basis of the covenant with the Creator, towards whom
wo/man is called over and over to return, each one is invited to a deep personal conversion in his or

her relationship with others and with nature.®

The Interrelatedness of Development and Ecology

“The terms [development and ecology] refer to many inter-related problems throughout the
world.”® Let us bring to mind a typical “ecological” or “environmental” issue. Each situation
consists of many, intimately-interrelated issues which can, nevertheless, be distributed under
separate headings such as spatial-scale, time-scale, scale of severity, and degree or kind of
development. These distinctions, although somewhat artificial, help to shed light on facets of the
problem which needs to be approached, in any case, in a collaborative, multi-disciplinary way.
Spatial scale: To some extent, ecological issues can be sub-divided according to their spatial scale.
E.g., greenhouse gases are global, desertification may be regional, and the dumping of toxic waste,
local. There are, however, several traps inherent in this subdivision.

Some of these are described here:

The area where the problem becomes manifest may not coincide with its real source. Tropical
deforestation, for example, may owe more to the pressures imposed by a Structural Adjustment
Program than by local land-use decisions, though the degradation appears to stem from the misuse
of the resources by local inhabitants. Thus a real solution often requires the active participation of
people living outside the damaged environment. Those affected by the problem may live far from its
source of origin. For example, the effects of the nuclear catastrophe at Chernobyl or Fukushima
were felt most in the near as well as distant places. The flooding and erosion associated with some
land-use practises may have more impact downstream than in the source area. The scale of the
problem may be confused with its severity. For example, greenhouse gases are sure to change the
global climate and, in the short term at least, these changes may be detrimental to some and
advantageous to others. Local problems, such as living in an environment polluted by toxic waste,

can affect the lives of villagers far more drastically than the effects of global warming. Nevertheless,
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it must be noted that the longer-term effects of global climate warming are likely to be of the
greatest severity for all.

Time-scale: The notion of “sustainability” implies the obligation to consider the consequences of
human decisions for the environment on a time scale that includes future generations."” Similarly
the solution may take several decades to take effect. Two examples: the pressures of growing
population are increasing in some places, but not as quickly as predicted a decade or two ago; the
emission of CFC’s increased for decades before anyone noticed the ozone layer was being destroyed,
and now the holes are predicted to continue to grow for decades despite lower emission rates.

Scale of severity: The range in severity of environmental degradation goes from considerations of
survival to aesthetic ones. Under which criteria do we judge the importance of a particular
ecological question? Environmental degradation generally has its most severe impact upon the
poorest who have the least protection, the least power to act, and the fewest alternatives. Our
position should be the preferential option for the poor and for their cause. Contributing to global
awareness and action is an urgent necessity because the far-reaching consequences of local actions
on the well-being of millions are but poorly understood, e.g., the connection between the emission
of carbon dioxide, as a by-product of energy generation, and global climate change. Nevertheless,
the ecological questions that are close to home, the local environment in which each one is rooted
are probably the starting-point for most Jesuits. For example, in a developed country, reducing waste
may appear trivial compared with the struggle for others to combat desertification or tropical
deforestation, but for many, this effort or gesture is what is realistically possible in daily life.

Degree or kind of development: The forces leading to environmental degradation are to some extent
different for developed and developing countries. Factors like land ownership, cultural breakdown,
government policies, socio-economic conditions differ according to region, and an analysis along
these lines could be undertaken. The current development model is based almost entirely on
economic considerations."” This approach has led to the current environmental crisis, and a solution
will not arise from within its internal logic but thanks only to a fundamental shift with regard to
development itself. Human rights include “rights such as development, peace and a healthy
environment.”"” There is therefore an urgent need for alternative development models, models
which integrate cultural, environmental, and social justice values in their functioning. Such models
are likely to emerge piece-meal, that is, as people forge sub-models appropriate to specific
conditions: the expansion of agro-forestry, organic farming, watershed and bio-remediation are
examples. Participatory Development, and Rapid Rural Appraisal are techniques designed to
eliminate the crippling domination of “locals” by outside “experts” in development or environment.
Multidisciplinary approach: There is no instant during human life, from conception until after death,
in which we are not intimately in relationship with the environment through the air we breathe, the
foods we consume, the waste we produce. Because ecology entails many inter-related facets and
dimensions, as outlined in the previous points, a multi-disciplinary approach is called for. The

overwhelming majority of environmental problems has economic, social, political, and cultural
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forces at their origins, and it is only by taking these broadly into consideration that ecology as a
viewpoint acquires its full human scope. Pope John Paul II diagnosed the ecological crisis as a
moral problem."” Environmental questions can be interpreted and resolved by applying various
social and physical sciences in a multi-disciplinary approach that responds to the many inter-related
aspects of typical environmental problems. Similarly, “ecology” refers to many differing and
complementary approaches: as awareness or concern, as science, as action, as movement.

The present rate and intensity of human alteration of the environment is unprecedented, and may be
compared with periods of dramatic transformation in the past: climate change, glaciation, sedentary
cultivation, species extinction. While this massive fact should not incite panic, neither is
complacency a responsible attitude. There is need for awareness and effective response. These
require accurate understanding: sound analyses furnished by many disciplines, accompanied by
interpretation in the light of the Jesuit ideals. Ecological complexity defies quick and easy
understanding. Scientific research often consists in making dark areas less impenetrable, rather than
shedding great clarity on uncertainties. Addressing scientists taking part in a Seminar sponsored by
the Pontifical Academy of Science, Pope John Paul II said: The reliable predictions you work out
represent a most valuable contribution because, on these bases, full responsibility may be assumed
— especially by those responsible for guiding the destiny of peoples — with regard to future
generations. Dangers may then be avoided which would otherwise result from negligence, from
deeply flawed economic or political decisions, or from the lack of a long-term perspective."*
Perhaps demonstrating how multiple scientific approaches are essential for addressing any serious
issue of ecology is the greatest contribution which Jesuit scientists, working closely with
practitioners in the field, can make. Let us hope that our shared study, research and reading of
ecology be as accurate and comprehensive as possible for the sake of the greater good and better

service.

Excellence in Intellectual Undertakings

As the ecological crisis arises in part out of faulty thinking, we see the importance of sound
reflection on the coherence of all things and on the ethical responses that impose themselves.
Theology and philosophy, areas sometimes disconnected from ecological and social concerns, are
opportunities to provide reflections alternative to the dominant materialistic and reductionist
approach. The biblical command to subdue the earth, sometimes blamed for the current ecological
crisis, needs to be properly understood in the light of good scriptural and historical scholarship. In
philosophy, nearly every subject-matter may include fundamental questions of ecology:
anthropology, human nature, destiny and vocation; cosmology, the meaning and purpose of creation;
epistemology, the ways of knowing reality; and the ethics of justice and responsibility for one
another, the poor, future generations, and for creation. In ethics, we bring to light the values of
respect for the environment based on scripture, including for example the commandments.”® When

decisions to develop a natural resource are being considered, the secondary consequences (the
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collateral costs, or the subsequent costs in future) need to be taken into account, not only the
immediate material or financial benefits. The Church’s evolving understanding of her mission in
society increasingly includes ecology, perhaps especially ecological ethics. In our day, there is a
growing awareness that world peace is threatened not only by the arms race, regional conflicts and
continued injustices among peoples and nations, but also by a lack of due respect for nature, by the
plundering of natural resources and by a progressive decline in the quality of life. The sense of
precariousness and insecurity that such a situation engenders is a seedbed for collective selfishness,
disregard for others and dishonesty."® Such Church teaching, which identifies accurately the moral
issues involved in ecological concerns, benefits the larger environmental movement and is
increasingly appreciated. The Society’s long tradition in the natural sciences continues to have an
essential contribution to make. Such [intellectual] capacity is indispensable if we wish to integrate
the promotion of justice with the proclamation of faith, and if we hope to be effective in our work
for peace, in our concern to protect life and the environment, in our defence of the rights of
individual men and women and of entire peoples.'” Several Jesuit scientific meetings dedicated to
ecology have taken place in recent years. The Fourth European Jesuits in Science meeting (Padua,
Italy, September 1995) treated three main topics: a scientific appraisal of the environmental crisis;
the underlying causes rooted in a techno-scientific reductionist culture; and the challenges of the

environmental crisis and a reductionist scientific culture for our mission as Jesuit scientists."”

9 . .
49 dedicated one session to

The first meeting of Jesuits in Science in the South Asian Assistancy
global environmental issues — such as acid rain, the ozone hole and the loss of vegetation — on
which an awareness needs to be created, while another brainstorming session provided insights into
the contemporary debate between development and ecology. The Jesuit Social Scientists of India
(JESSI)® dedicated an annual convention to the interface between society and environment
because “the issues of environment pertain to our own survival and that of the future generations.”
It would be a sad paradox if sound preparation in the natural and social sciences were in decline just
when pressure on the environment is intensifying, when the greatest number of poor are suffering
the consequences, and when an alternative God-inspired solution is most urgently needed. Along
with scientific and theological competence, the gifts of communication are needed so as to make the
results of research available to non-specialists. “A modernist, scientific-technological culture, too
often one-sidedly rationalistic and secular in tone, can be destructive of human and spiritual

21
values,” "

such as respect for nature or solidarity with today’s poor and with future generations.
Having made the cultural criticism, the task then is to be constructively helpful. “It is part of our
Jesuit tradition to be involved in the transformation of every human culture ... as people reshape ...
their whole scientific and technological understanding of themselves and the world in which they

live.”® Such transformation takes place through direct social action,””

through education and
media.
The monograph, “We live in a broken world,” tries to express what Jesuits have already learned, in

responding to the environmental challenges of our world, and comes to the conclusion that, in order

97



to continue responding in a more effective way, the best thing would be to foster dialogue, co-
operation and networking across geographical and disciplinary lines, and between the different
levels: action, organization, reflection, research. As this process continues, the new vision is
presented in the following document.

“Healing a Broken World” describes the rationale of establishing the Task Force on Jesuit Mission
and Ecology, the general vision that animates its analysis and recommendations, the context of the
world, the Church and the Society of Jesus today, the relationship of ‘reconciliation with creation’
with faith, with justice, inter-religious and cultural dialogue, and finally proposes a set of practical
recommendations. The document was elaborated, between July and November 2010, by experts,
both Jesuit and lay experts, coming from all the regions of the world. The deterioration of the
environment as a result of human activity has taken on a decisive importance for the future of our
planet and for the living conditions of coming generations. We are witnessing a growing moral
consciousness regarding this reality. The Church, and especially the two most recent Popes, have
been insisting on the need for us to collaborate in the efforts to preserve the environment, and thus
to protect creation and the poorest populations, who are those most threatened by the consequences
of environmental degradation. The Society of Jesus is also involved in this task. Many Jesuits and
collaborators who accompany poor farming communities are attempting to protect the environment
and promote sustainable development as an essential condition for the future. The younger
generations of Jesuits are especially sensitive in this regard. Some Conferences have made the
ecological question an apostolic priority. Most definitely, the Society is engaged in many efforts in
this field. Nevertheless, we are still in need of a ‘change of heart. We need to confront our inner
resistances and cast a grateful look on creation, letting our heart be touched by its wounded reality
and making a strong personal and communal commitment to healing it. The present document seeks
to be one more aid in this long journey, which requires sincere dedication on our part. The text treats
a complex topic with rigor. It helps us understand the present situation, allows us to make it a more
integral part of our mission, and offers us a series of valuable, well thought-out recommendations,

which we should consider seriously in our institutions, communities, and provinces.

Methodology for Analysis

Applying the see-judge-act method of Catholic Social Teaching,”” the Task Force looked at the
world today and tried to assess the situation as honestly and globally as possible. In order to
properly judge the results of the assessment, it applied the latest Jesuit reflections on the
environment to the situation at hand. After a short historical excurse, Reconciliation with Creation is
examined in the light of the faith and justice dimensions of our mission, and then dialogue with
culture and religions, the two transversal dimensions. Six recommendations for Jesuit communities,
universities are given. Due to limitation of space, I would briefly examine the relevant passages that
would enable us to have a deeper reflection and continued scientific relevance in our study and

research.
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See: Present global tendencies

The world we live in is not the paradise we would like to be, quite the contrary. Most problems have
been created by human beings, and seem to be getting worse. The honest assessment of this
document is not meant to discourage but to induce a much-needed urgency and to inspire the
concrete actions. Once again this document addresses the well-know but oft-ignored fact that the
poor are the ones to suffer most from the ecological crisis — this is happening already and will
happen increasingly in the future. Summing up the regional assessments from Africa, Asia, Europe,

North and South America, these global tendencies were identified by the Task Force as the

following:
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Judge: How to look at the world

After assessing the situation that we find ourselves in, the Task Force applied different filters to the
findings. Recent documents from Jesuit General Congregations, the Bible and Catholic Social
Teaching, insights from the social sciences and other world religions, among others, are employed
in an effort to make sense of the ecological crisis and respond in an appropriate, Jesuit way to its
challenges. The model is presented within the framework of the theme ‘care for creation and

reconciliation with creation’ as is shown in the following diagram:

*The period from 1993 to
2008

*GC 35: a triptych of
relationships

*Biblical reflection: Creation
and the Paschal mystery

4.2 The Faith *The response of the
dimension of Church: Catholic Social
our mission Teaching

*Ignatian Spirituality and the
Care for Creation

* The linkages between
reconciliation and justice

» Different actors in the
ecological crisis

* Mitigation, adaptation and
social contract as
transformative agenda

* Culture and identity

*Civil Society and the “green
movement”

*World religions and ecology

*Indigenous peoples and
traditional societies

Act: Recommendations and practical suggestions

The recommendations made in chapter five of the document are meant as an invitation to those who
feel called to respond to the challenges outlined in chapter 1-4. They are addressed to different
involvements of the Society of Jesus and different levels of governance. More practical suggestions
for everyday use in communities and other group settings can be found in chapter 6. As an aid to
discernment, we have also added presuppositions that guided our reflection on the
recommendations. They form the introduction of chapter five, which also has a more detailed
account of how each of the following recommendation could be implemented.”’

(1) Jesuit Communities and apostolic works are invited to discern the management of our own
institutions and to exchange and develop more ecologically sustainable lifestyles in our communities

and campuses.
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(2) All Jesuits and partners in mission are invited to address the effects of the environmental crisis
on the poor, marginalized and indigenous peoples.
(3) Jesuit higher education institutions, theological faculties, business schools, research and
capacity-building centers are invited to engage students in transformative education and to explore
new themes and areas of interdisciplinary research.

A comprehensive recommendation chart is given below.

(1) Jesuit Communities and apostolic works are invited to discern the management of our
own institutions and to exchange and develop more ecologically sustainable lifestyles in our
communities.

(2) All Jesuits and partners in mission are invited to address the effects of the environmental
crisis on the poor, marginalised and indigenous peoples.

(3) Those in charge of communication and media are invited to develop ways of increasing the
awareness and motivation for action among Jesuits and all those involved in various apostolic
ministries.

(4) Jesuit higher education institutions, theological faculties, business schools, research and

capacity-building centres are invited to engage students in transformative education and to
explore new themes and areas of interdisciplinary research.

(5) Centres of theological reflection, spirituality, social and pastoral works are invited to
develop the spiritual sources motivating our commitment and forstering our celebration of
creation.

(6) The Governance structures of the Society are invited to review our Jesuit Formation in
the light of environmental concerns

(7) All Jesuit Conferences are invited to explicitly include the theme of ecology in their
apostolic plans.

(8) The Central Government of the Society is invited to develop a mechanism which can help
Fr. General to follow up and evaluate implementation of GC 35 mandate to establish right
relationships with creation as expressed in these recomendations.

We live in a world of turmoil

In November-December 2011, the annual UN climate change negotiations took place in Durban,
South Africa,” where the international community deliberated on how to respond to global climate
change in the next decade. How will the communities most vulnerable to the impacts of climate
change receive assistance to adapt to these changes? How will the burden of reducing carbon
emissions be distributed fairly and equitably among the countries of the world? How will justice,
across and within generations, be served? Climate change experts and environmentalists from
around the globe would ask similar and pertinent questions so that we may not repeat the failures at
Copenhagen summit. The city of Copenhagen is associated with the great failure of the Climate
Change Summit of December 2009.”” How is it that, given the gravity of the data provided by

scientists, political leaders were unable to reach an agreement despite the seriousness of the current
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threat posed by inaction? It has been pointed out that we are now under a — climate impasse after
the failure of Copenhagen, for which three main reasons have been suggested: the enormous
economic challenge of reducing greenhouse gases, the complexity of climate science, and deliberate
campaigns to confuse the public and discredit the science.” Let us hope Durban Platform
declarations be a real tool strengthening our climate vision.

The economic challenge to reduce greenhouse gases was made evident in Copenhagen, and although
there is no consensus about the amount of money that will be needed, estimations range between
500 billion to 800 billion US$ annually.”” Having to discuss these figures in the midst of a tough
economic and financial crisis made it more difficult to reach an agreement, and provide financial
resources so that poor countries might have access to technology, or, even more importantly, to help

% Understanding the Earth's climate and the

in transforming systems for the production of energy.
human-induced component of climate change is difficult work, involving thousands of scientists all
over the world. The Inter-governmental Panel on Climate Change (IPCC) is, despite its flaws, an
impressive effort of collaborative work to provide the best science possible to the policymakers and
the general public.”” The scientific understanding is incomplete, and there remain significant
uncertainties about the precise magnitudes, timing, and dangers of climate change.“” This has given
rise to destructive campaigns against climate science by powerful interests and ideologues,
apparently aimed at creating an atmosphere of ignorance and confusion.”” Although political
response to climate change is at an —impasse, as suggested, the suffering of millions cannot wait.
And the possibilities for future generations cannot be diminished. It is clear that our planet is indeed
threatened, and that the current economic model is self-defeating unless we decide to act so as to
reverse a bleak and harmful future for millions of people. This places the ecological crisis in a wider
inter-generational context. Hitherto, the understanding of environmental problems caused by human
activities was related to local events: for example, pollution of rivers, deforestation, exhaustion of
fisheries, or landslides set off by interventions on the territory. The damage was done locally and the
remedy, it was thought, should be applied equally locally: water treatment, forest regeneration etc.
Now, however, climate change and ozone layer depletion show a new face to the ecological crisis:
local actions have a global effect. The whole planet is under threat and only a response from all can

be really effective.

Faith Challenge: The ecological crisis also challenges our faith. It is the very dream of God as
creator that is threatened. It is the entire world, the one God put in the hands of humankind to keep
and preserve, which is in real danger of destruction. This is not an apocalyptical message but a very
real possibility if we stick to our ‘business as usual attitude and refuse to act with conviction and
strength. The first victim is the Earth, the resources that it contains and that are destined for present
and future generations. Special mention must be made first of biodiversity, the loss of which is

irreversible and dramatically reduces the richness of nature.
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Linkage between environment and poverty: Next among the victims are the poorest of this world.®*
The ecological crisis threatens the livelihood of all people, especially the poor and most vulnerable:
they live in increasingly fragile contexts characterized mainly by natural hazards, changing climatic
conditions, pollution, deforestation, desertification and soil exhaustion. Diminishing access to
natural resources makes livelithood management more difficult; disasters such as flooding, fire or
chemical pollution can suddenly push a family into extreme poverty. The poor, in relying on natural
resources more heavily, feel themselves to be more vulnerable to environmental change. Despite
their knowledge of seasonal conditions, poor people, limited in resources by their socio-economic
condition, are unable to prepare themselves for the consequences of diminishing natural resources
and to respond to the speed of change. Unsanitary conditions and a poor working environment are
obviously contributors to poor health. In urban areas in particular, pollution of water sources,
flooding of houses and lack of drainage, stagnant water and absence of sanitation facilities are both
causes and consequences of poverty.”” The linkage between environment and poverty is
unavoidable, and that is the real challenge for all of us.The next section deals briefly with regional
environmental challenges and the links with poverty. I will only deal with the regions of South Asia

and Asia Pacific.

Regional Assessment: South Asia

In South Asia, ecological concerns and environmentalism were traditionally seen as the concern of
the West. Today, however, environmental protection is considered to be one of the most urgent
issues, experienced through climate change, global warming, natural calamities, loss of biodiversity,

depletion of natural resources and loss of livelihood. In the recent past, many parts of South Asian

36) 3D

countries have been devastated by alarmingly frequent, unprecedented floods, ™ cyclones " and
drought; at the same time, the poor and marginalized are going through multiple disturbing
environment crises, leading to scarcities of energy, water and livelihoods.”” Many popular issue-
based environment movements in India have questioned the developmental paradigm and brought
environmental concerns to the forefront of the political landscape. These movements, both the
prominent ones and those relatively less visible, have essentially turned on questions concerning the
misery of marginalized communities brought about by the alienation of their livelihood resources.””
There is a lack of political will to address this ecological crisis holistically.“” In recent years, the
government, rather than working for land reforms and equitable distribution of resources, has been
providing free land and resources to foreign companies. As a result of neo-liberal policies, the socio-
economic situation has worsened of late, especially for the poor, the tribals and the Dalits.“” The

growth of the Chipko movement provides valuable lessons in grassroots advocacy*”

. Apart from
the complete ban on felling of the trees in the Himalayas today, the demand of the local populace is

for greater local control of the forest for local use.
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Asia Pacific

From an environmental perspective things are getting worse in the Asia Pacific region. Urban air
and water pollution are worsening and erosion and water scarcity accelerating, while natural habitats
are degraded and diminished.“” It is true that in the last decade, some 270 million people in the
region escaped poverty; nevertheless, economic growth (industrial and agricultural) has been
achieved at a high price. Indigenous Peoples suffer gravely in the face of technological expansion
and resource exploitation where their rights are lost in the drive for development. The wastes
generated by households and industries, such as solid waste, air pollutants and greenhouse gases
threaten the prosperity of the region and erode its achievements in poverty reduction. The race to
control hydropower, for example on the Mekong and other sources of energy in the region, override
basic concerns of livelihood and ecosystem sustainability. Fifteen out of the 24 major ecosystem

“ and the region‘s high biodiversity and

services are being degraded or used unsustainably
endemism™ is already showing losses. Climate change projections indicate that extreme weather
patterns and hydrological hazards such as floods and droughts are expected to become more
frequent. Although the region is gaining in importance because of its economic growth,
unemployment rates are still high. Issues of migration, dislocation and poverty remain widespread,
and climate-related disasters are increasing. There are still, however, many needs to be met as this

economic growth has not benefited all sections of the people and the environment.“®’

The role of science and technology: In reviewing the context of our response to environmental
challenges we need to mention the role of science and technology. Advances in technologies with
high environmental and/or human health costs (e.g. GMO crops, growth hormones in meat
production, destructive natural resource extraction, etc.) have significant ethical implications. An
ethical perspective, lacking to date, should always play a rigorous role in this growing industry. On
the other hand, scientific and technological knowledge can generate a potential for ‘benevolent’
innovation. Technological developments in areas such as clean energy production, energy efficient
architectural design, water reclamation, microbial degradation of pollutants, and sustainable
agriculture hold promise for climate change mitigation. Our knowledge of nature can be oriented
toward developing new natural and technological resources. It is crucial to recognize that science
and technology have opened up the possibility of organizing a sustainable economic process. A
productive process grounded in the generation of a more complex, dynamic, and flexible technical
structure, integrated with the global ecological process of production and reproduction of natural
resources, offers more versatile options for sustainability than those that emerged from the valuation
of resources by means of market signs and sectored economic planning. Furthermore, it allows for

better space distribution of productive resources and more equitable access to social wealth.“”

Management of Resources: The integrated management of resources requires a policy combining

knowledge of science with knowledge of the different disciplines that interact in these processes. As
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shown in the diagram below, sustainable development presents a deeper and more fundamental
challenge than many researchers, practitioners, and policy makers have yet supposed. It needs more
than new technologies and practices; it needs professionals willing and able to learn from those
working on the ground, the peasants and labourers; it needs supportive external institutions; it needs
local groups and institutions capable of managing resources effectively; and above all, it needs
policies that support these features. It also requires us to look critically at the very nature of the way
we conceptualize sustainability and how it is to be achieved. Strategies of integrated management of
resources lead to research on the properties and potential use of resources. It does so through the
innovation of more efficient processes of photosynthesis, phytochemical and biochemical
transformation, of new technologies of materials, and new energy sources. Likewise, this
perspective of development leads us to revaluate, revive and improve an ensemble of traditional

techniques and to develop new practical and scientific expertise.**

=
/

Policies that e
managing
il Drtrtehs C0 resources
Call effectively

Present Socio-Economic Tendencies

An analysis of major trends must begin by acknowledging the efforts to promote solidarity, justice,
peace and environmental equity that are taking place in many parts of the world. Solidarity, also
ecological, is a real force, driven forward by thousands of social movements, citizens' initiatives and
political engagements worldwide. The Society of Jesus and other religious congregations in the
Church are no strangers to this commitment for environmental solidarity. In different places they

have become involved in specific projects looking for alternatives that contribute to environmental,
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agricultural or energy sustainability, especially for the most disadvantaged. There has also been
support to survivors and people displaced by natural disasters, as well as an increased effort
regarding ecological awareness and ethical and theological reflection. While Brazil, India, South
Africa and China are emerging as new and influential economic powers, wealth tends to be
concentrated with a small percentage of the population. From an ecological point of view, this is
reflected in the low per-capita access to critical resources such as water and energy. The facades of
megacities mask the hundreds of millions of people who encounter the same social difficulties.
These social problems may be summarized as follows:

Continuing pressure on natural resources because of human population growth.

Advancing environmental degradation caused by inappropriate agricultural production systems

and unsustainable exploitation of natural resources.

Huge differences in income between the poor and the rich.

Lack of access to basic services i.e. education, health services, etc.

Rapid urbanization associated with an increasing number of urban poor and homeless families.

Growing consumerism within an economic paradigm that does not pay the ecological costs.

Corporate interests often over-riding public interests to influence national environmental

policies.

Escalation of inter-religious and inter-ethnic conflicts, often driven by the socio-economic
context. *”
The global financial and economical crisis has made evident the inner relationship between
environmental degradation, the consequences of the new shift in the geo-political order, and the
cultural conflicts confronting the world. A lasting solution to this complex crisis would require us to
take into account all those three aspects. Out of these global trends comes the concern for the early
recovery of communities from the experience of disturbances and disasters, a recovery that is a
critical part of the response to poverty alleviation and environmental sustainability. Communities
need to be resilient and able to spring back, quickly re-establishing the daily routine. Properly
designed enterprises can create economic, social, and environmental resilience to cushion the
impacts of climate change and help provide essential social stability36. This only happens when
poor households are able to reap the benefits of good stewardship of their ecosystem. Better
governance in the form of tenure reform can also create the self-interest that leads to an improved
natural resource base, be it agriculture, forestry, or fishing. Many of our ecosystems and poorer
communities will suffer the extremes of climate change and only have a limited capacity to recover
given their present natural and social systems; they need a supporting response from society to
regenerate. Communities can be further assisted in their adaptation by appropriate developments in

science and technology.

The Response of the Church: Catholic Social Teaching

Care for the environment is, first and foremost, based on recognizing the environment as a true
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good. Psalm 104, a sustained hymn to the glories of Creation, leads to praise of the Creator. Our
primary human response to the good is to appreciate it, which is a contemplative response. Without
such appreciation, any ethical duties attributed to us will seem secondary, or even oppressive.
Secondly, this intrinsic good is a common good. The goods of creation belong to humanity as a
whole.®” The principle of solidarity thus applies to the environmental no less than to the social
field,”" for environmental damage is also a social evil; in particular, it harms the poor who have the
least chance of evading its consequences, whereas the products of environmental exploitation go

overwhelmingly to richer countries and richer people. Caritas in Veritate,*”

reflecting Catholic
Social Teaching as a whole, insists that justice and the service of the common good lie at the heart
of what it is to love. It applies to the environment the principle of the universal destination of the
goods of creation to the principal dimensions of human life: commerce, the international political
order, and each person'‘s choices, often expressed through civil society. The appreciation and service
of this common good calls us to responsibility. Human beings legitimately exercise a responsible
stewardship over nature, to protect it, to enjoy its fruits and to cultivate it in new ways so that it can
worthily accommodate and feed the world's population. We have a grave duty to hand the Earth on
to future generations in such a condition that they too can worthily inhabit it.*” From a Judaeo-
Christian perspective, there is a “covenant between human beings and the environment, which

should mirror the creative love of God”. In other words, we assume an obligation that follows from

faith to sustain creation and even enhance it.

Different Actors in the Ecological crisis

The hard facts reveal that the right to life of many poor and marginalized communities is at stake in
different parts of the world, particularly in developing countries. If the ultimate goal of
reconciliation is to build a new covenantal relationship with creation based on the principle of
restorative justice, but not without losing sight of retributive justice, we need to ask the question:
what are the challenges here and now? How can we protect, sustain and promote the land-species-
human-planet-universe connectivity as comprising dynamic, transformative life processes? The
basic realization is that creation ‘suffers’ the plundering of ecosystems, and has been described as

“Y We need to distinguish the role played by various

‘the new poor’ crying out for our attention.
actors in this ecological crisis.

We start with the group of people at the margins, the poor. There are two great challenges in the
21st century: overcoming poverty and managing climate change, not separate aspects but linked in

“ The mechanisms that ultimately link human development and poverty

mutual interdependence.
reduction to climatic changes are now more evident, showing the links with employment and
livelihoods, health, gender and security. To give just one example: rural women are heavily
dependent on the natural environment for their livelihoods, which are directly affected by climate-
related damage or scarcity of natural resources.

The second type of people comprises those who live at the centre, the rich. People at the centre are
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those who add to the ecological crisis through excessive consumption and huge production of waste.
The ferocious demand for food and other resources has led to dramatic changes. The world is
rapidly converting nature into agricultural land to meet growing demands, draining rivers of all
water to produce food, and polluting water with pesticides and fertilizer.“®

People of the third type comprise the growing middle class, the neo-rich. Liberalization of the
economy expanded the horizon of new opportunities and ushered in higher standards of living to
those who could afford it. In India, for example, the social and political changes of the 1980s and
1990s, in which the middle classes were such significant actors, were associated, too, with a shift in
their values.”” The phenomenal growth of the middle class with its clamour for more is seen in
many of the developing countries. The World Bank estimates that the global middle class is likely to
grow from 430 million in 2000 to 1.15 billion in 2030. The geographical distribution of this middle
class is striking. In 2000, developing countries were home to 56 per cent of the global middle class,
but by 2030 that figure is expected to reach 93 per cent. China and India alone will account for two-

thirds of the expansion, with China contributing 52 per cent of the increase and India 12 per cent.””

Mitigation, Adaptation and Social Contract as Transformative Agenda

In dealing with restorative ecological justice we take up the concepts of mitigation, adaptation and
social contract. In the global North, mitigation is the primary and much needed approach to
addressing climate change. Mitigation is dependent upon technological responses that reduce the
sources of carbon production, particularly from the energy sector, and on finding alternatives that
are less ecologically damaging.”” Deliberate or unintentional adaptation is the adjustment of natural
or human systems to make them less harmful, or the creation of opportunities that are beneficial in
response to actual or expected climatic events and their effects. Adaptation of natural systems
includes management of forests, watersheds, habitats, agriculture, fisheries and marine culture
options. Adaptation of human systems includes energy and communications, pollution and waste
management, infrastructure and transport, micro-finance and social security, early warning systems
and disaster response.

Some communities and peoples have entered into social contracts that capture the distinctive local
cultural relationship with the environment. This contract is a relationship founded upon reciprocity
and the respect of a local community for nature. In this approach, a community is bound by its
understanding of, as well as responsibilities to, the natural environment. This cultural reference
provides a working foundation for formal agreements with government and within the broader

context of civil society.

Indigenous Peoples and Traditional Societies
Indigenous identities and knowledge may have lost power in a global world, but they embody some
of the responses that modern culture must heed in its continuing re-evaluation of the world.

Indigenous Peoples remind us of the need for a reordering of values and the importance for all to
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engage on different and equitable terms if we are to talk of all life. To reconcile ourselves with
creation we need all paths of communication, all cultures to reflect and speak. When indigenous
people nurture a tree, they create a sacred space, and the tree in the community will nurture life as it
belongs in the ecosystem and will come to maturity long after that generation dies. The tree gives
something to future generations and creates space allowing for diversity of life, the presence of
spirit and God. Many indigenous communities are bound to the land, as was Adam who was
‘adama’ — of the soil; the soil is always understood in close relationship to water, and both are seen
as sustaining life and the community.®” The land is the promise of life (of security and of peace), of
sharing as in giving and receiving freely = something that needs to be learned again from those who

live closest to the land.

“From Brokenness to Healing the Ecology” was an attempt to understand and analyze two Jesuit
documents on ecology in the context of the principles of Sophia University and Graduate Division
of Global Environment Studies. This is also an attempt to raise the awareness of academic staff and
students of the Sophia campus the importance of study and research that the Jesuit education places
on us. Jesuit education is world-affirming. Jesuit education acknowledges God as the Author of all
reality, all truth and all knowledge. God is present and working in all of creation: in nature, in
history and in persons. Jesuit education, therefore, affirms the radical goodness of the world “charged

» (61)

with the grandeur of God and it regards every element of creation as worthy of study and
contemplation, capable of endless exploration. The education in a Jesuit school tries to create a sense
of wonder and mystery in learning about God's creation. A more complete knowledge of creation can

lead to a greater knowledge of God and a greater willingness to work with God in his ongoing
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creation.” It calls for an excellence that reveres the dignity of all people as well as the holiness of
all creation.” Education can serve to awaken an awareness of the environment with an adapted
curriculum. Young people benefit from discovering the interconnectedness of apparently unrelated
systems upon the earth and the human role in maintaining or restoring ecological equilibrium. A
three dimensional relationship of the human person with God, Creation and Others is shown below

and explains our interconnectedness.

Relation
with God

- Relation
with
Creation

We live in a broken world where men and women are in need of integral healing, the power for
which comes ultimately from God ... God's action does not begin with what we do; already, in the
blessings of creation, God has laid the foundation for what he will accomplish through the graces of
redemption. “We live in a broken world” (1999) & “Healing a Broken World” (2011) serve as our
heartfelt prayer and shared commitment, all within a spiritual perspective of hope. Main message of
both documents is one of hope: we still have time to save this wounded creation. It is now up to us
to make our own small contribution.” Let us hope that various topics of curriculum and the
research and reflections on environment programme remain a beacon of hope to present students in
our campus and a guiding light to coming generations!!!4MDG.

(Ad maiorem Dei gloriam (AMDG) is the Latin motto of the Society of Jesus, and is translated into
English as “For the greater glory of God”.)

Notes
(1) For details, see, Sophia University home page: www.sophia.ac.jp
(2) For a more complete presentation of this multi-level approach, see the Characteristics of the Social Apostolate
of the Society of Jesus (1998).
(3) “We live in a broken world” — Reflections on Ecology is published as Promotio lustitiae, (1999) by the Social
Apostolate Secretariat at the General Curia of the Society of Jesus, Rome. www.sjweb.info/sjs/PJnew

(4) “Healing a Broken World” (2011) is published as Promotio lustitiae, by the Social Justice and Ecology Sec-
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retariat at the General Curia of the Society of Jesus, Rome. For more details, please refer: www.sjweb.info/
sjs/PInew
(5) “We live in a broken world”: www.sjweb.info/sjs/PJnew
(6) Ibid.
(7) “We live in a broken world”: calling for “the intellectual quality of all Jesuit activities.”
(8) John Paul II, Address to the Seminar on “Science for Survival and Sustainable Development” at the
Pontifical Academy of Science, 12 March 1999, n.7.
(9) “We live in a broken world”: www.sjweb.info/sjs/PInew
(10) In order to ensure that future generations benefit from the richness of the earth, the present generations
should
(7) strive for sustainable development and preserve living conditions, particularly the quality and
integrity of the environment;

() ensure that future generations are not exposed to pollution which may endanger their health or their
very existence;

() preserve for future generations natural resources necessary for sustaining human life and for its
development;

() take into account possible consequences for future generations of major projects before these are
carried out.

(11) The neo-liberal form of capitalism currently spreading everywhere, with its refrain of “let the market
decide,” ... seems to entail very self-centred consumerist attitudes, the idolatry of money, spoiling nature,
and reducing human and social goods to market values. (Peter-Hans Kolvenbach, S.J., New Vigor for the
Church: Conversations on the Global Challenges of our Times, Toronto: Compass, 1993, pp. 24-25).

(12) “We live in a broken world”: www.sjweb.info/sjs/PJnew

(13) John Paul II, “Peace with God the Creator, Peace with All of Creation,” Message for the World Day of
Peace, 1990.

(14) John Paul II, Address to the Seminar on “Science for Survival and Sustainable Development” at the
Pontifical Academy of Science, 12 March 1999, n.6.

(15) The seventh commandment enjoins respect for the integrity of creation. Animals, like plants and inanimate
beings, are by nature destined for the common good of past, present and future humanity (cf. Genesis 1:28-
31). Use of the mineral, vegetable and animal resources of the universe cannot be divorced from respect for
moral imperatives. Man's dominion over inanimate and other living beings granted by the Creator is not
absolute, it is limited by concern for the quality of life of his neighbour, including generations to come; it
requires a religious respect for the integrity of creation. (Catechism, 2415, with reference to Centesimus
Annus, 37-38).

(16) Pope John Paul II, “Peace with God the Creator, Peace with All of Creation,” Message for the World Day of
Peace, 1990.

(17) “We live in a broken world”: www.sjweb.info/sjs/PJnew

(18) Jesuits in Science 11 (1995).

(19) “We live in a broken world”: www.sjweb.info/sjs/PInew

(20) Ibid.

(21) TIbid.

(22) Tbid.

(23) “Cultural Reading” in Characteristics of the Social Apostolate of the Society of Jesus, 1998.
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(24) Social Teachings of the Church: Catholic social teaching is a body of doctrine developed by the Catholic
Church on matters of poverty and wealth, economics, social organization and the role of the state. Its
foundations are widely considered to have been laid by Pope Leo XIII's 1891 encyclical letter Rerum
Novarum, which advocated economic Distributism and condemned Socialism, although its roots can be
traced to the writings of Catholic thinkers such as St. Thomas Aquinas and St. Augustine of Hippo, and is
also derived from concepts present in the Bible. According to Pope Benedict XV, its purpose “is simply to
help purify reason and to contribute, here and now, to the acknowledgment and attainment of what is just....
[The Church] has to play her part through rational argument and she has to reawaken the spiritual energy
without which justice ... cannot prevail and prosper”. According to Pope John Paul 11, its foundation “rests
on the threefold cornerstones of human dignity, solidarity and subsidiarity”.

(25) “Healing a Broken World” : www.sjweb.info/sjs/PJnew

(26) Durban Climate Conference: The 17th Conference of the Parties (COP17) to the United Nations Framework
Convention on Climate Change (UNFCCC) and the 7th Session of the Conference of the Parties serving as
the Meeting of the Parties (CMP7) to the Kyoto Protocol, will be held at Durban, South Africa, from 28
November - 9 December 2011.

(27) COP 15: The Copenhagen summit was one of the largest gatherings of Heads of State and Prime Ministers
ever held, and although they all recognized the threat to life on the planet posed by climate change, it was
not possible to reach any agreement sufficiently ambitious, sufficiently effective and comprehensive.

(28) Jeffrey Sachs, Making sense of the climate impasse*,
http://www.projectsyndicate.org/commentary/sachs168/English

(29) This can be compared with the more than 600 USS$ billion annual budget for defence in the USA. There is
no denying that it is an enormous amount of money, especially if we want it to come as fresh money, that
is, not from budgets already committed to objectives such as aid for development, but new real
engagements from the more developed economies.

(30) OECD/IEA (2009). How the energy sector can deliver on a climate agreement in Copenhagen. International
Energy Agency, Paris.

(31) For details on IPCC Reports see, http://www.ipcc.ch/

(32) The general public naturally has a hard time dealing with this complexity and uncertainty, especially since
the changes in climate occur over a timetable of decades and centuries, rather than months and years. http://
reviewipcc.interacademycouncil.net/ReportNewsRelease.html

(33) Major oil companies and other big corporate interests are playing this game, financing disreputable public-
relations campaigns against climate science. Their method is to exaggerate the uncertainties of climate
science and create the impression that climate scientists are engaged in some kind of conspiracy to frighten
the public. The ‘Climategate’ incident happened just before the Copenhagen Conference when thousands of
e-mails and documents were stolen from a server at the University of East Anglia Climatic Research Centre
in the UK and posted on the internet. The scandal proved to be nothing but colloquial language popular
among scientists, not any kind of conspiracy. Nevertheless the Inter Academia Council was asked to revise
the procedures of the IPCC. It recommends improving the leadership and the procedures in the peer
revision.

(34) Benedict XVI, Caritas in Veritate, Rome.

(35) Mary Ann Brocklesby, Poverty and the Environment: What the Poor Say, Centre for Development Studies.
University of Wales Swansea, 2001.

(36) Over 20 million people have been affected by flash floods in Pakistan in July - August 2010, exceeding the
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combined total of individuals affected by the 2004 Indian Ocean tsunami, the 2005 Kashmir earthquake
and the 2010 Haiti earthquake.

(37) Cyclone SIDR in Bangladesh in 2007 was considered to be a big warning signal as a fall out of global
warming. For details, see, http://www.thedailygreen.com/environmentalnews/
(blogs/shapley/bangladesh-global-warming-terrorism.)

(38) According to a new Oxford University study, using the Multidimensional Poverty Index (MPI), 55 percent
of India‘s population of 1.1 billion (or 645 million people) live in poverty. While poverty in Africa is often
highlighted, the Oxford research found that there was more acute poverty in India than in many African
countries combined. Poverty in eight Indian states — Bihar, Chhattisgarh, Jharkhand, Madhya Pradesh,
Orissa, Rajasthan, Uttar Pradesh, and West Bengal — exceeded that of the 26 poorest African countries.
(Half of India‘s Population Lives Below the Poverty Line, Arun Kumar in www.countercurrents.org. In
contrast, these eight states contain large deposits of mineral resources and there is intense exploitation of
mineral resources displacing large sections of the Tribal population.

(39) Smitu Kothari, ‘A Million Mutinies’, Humanscape, September 2001

(40) Lawrence Surendra, ‘Posturing as Policy’, Frontline Vol. 27, 2010

(41) Pinto Ambrose, Manmohan Singh and Naxal-Maoist Upsurge: Clash of Models of Development,
Mainstream, Vol. XLVII, No 37, 2009

(42) The Chipko movement or Chipko Andolan (chipko literally means “stick to” in Hindi) is a socio-ecological
movement that practised the Gandhian methods of satyagraha and non-violent resistance, through the act of
hugging trees to protect them from being felled. http://en.wikipedia.org/wiki/Chipko_movement

(43) ADB (2009), — Preparation of the 2010 Asian Environment Outlook (AEO). Technical Assistance Report,
Project Number: 41273-01, Research and Development Technical Assistance (RDTA), May 2009. Recent
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Environment (SOE) report to become less a descriptive and scientific publication and more an analytical
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Auvailable at: http://www.adb.org/Documents/TARs/REG/41273-REG-TAR.pdf

(44) Millennium Ecosystem Assessment (2005): Ecosystems and human well being, Synthesis. http://www.
millenniumassessment.org/documents/document.356. aspx.pdf
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nature of climate change, far beyond the environmental impacts, shows how it hits the most vulnerable, es-
pecially the poor in the developing world, not only because they are dependent on the very resources im-
pacted, but also because they have far less capacity to protect or adapt themselves.

(56) In developing countries agriculture accounts for 70 to 90 percent of available freshwater supplies. Animals
fed on grain need more water than grain crops. In tracking food animal production from the feed through to
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Agri-environmental policy potentials: GIAHS designation for satoyama satoumi
landscapes as impetus for integrative policy initiatives in Japan

Introduction

7 billion people and growing inhabit planet Earth. How to ensure food security amidst increasing
environmental change and degradation that limits agricultural production capacities is a challenge
for policy makers. Increased awareness of the interdependence of agriculture and the environment
have led policy makers to question the long term viability of intensive monoculture agriculture and
assess its aggregate impacts on the natural environment, local landscapes and their communities.
Further, policy makers are realizing that sustainable agriculture and food security solutions will need
to be developed locally, ensuring place specific environmental, socio-economic and cultural

relevance.

As some governments and intergovernmental actors shift in this direction, a concurrent movement
by community-based activities, driven dually by local needs and in response to global movements,
is occurring. To explore this developing trend and its potentials to realize horizontal and vertical
multi-stakeholder partnerships driving integrative policy initiatives from local to national to global
levels, this paper will focus on Japan's participation in the Food and Agriculture Organization (FAQO)
international partnership initiative Globally Important Agricultural Heritage Systems (GIAHS).
Designation in June 2011 of two GIAHS sites in Japan, Noto peninsula and Sado, complemented
movements by local communities and policy makers to explore agroecology potentials, specifically

socio-ecological landscapes, known as satoyama and satoumi, as prototypes for sustainable systems.

Although it is too early to make any definitive conclusions about concrete outcomes and
achievements of these developments, this paper will focus on the aims and objectives of FAO's
GIAHS initiative, review the two recently designated GIAHS sites from Noto peninsula and Sado,

and look at integrative policy potentials in Japan both at the local and national government level.

Aims, objectives and implementation of GIAHS

Twenty years have passed since the 1992 Earth Summit. High expectations and aspirations for
sustainable futures converged as country and community leaders from all parts of the globe gathered
in Rio de Janeiro to collectively draw a road map, commonly referred to as Agenda 21, to achieve
this end. High profile UN treaties to combat human-induced biodiversity loss and climate change
were also outcomes of the meetings. Ten years after Rio, people gathered in Johannesburg to

reaffirm their commitment to sustainable development. In spite of, or perhaps arguably due to the
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lack of progress after Rio, the Johannesburg Summit in 2002 focused on producing outputs
committed to implementation and action built on new partnerships between governments, civil

society and the private sector.

The conservation and adaptive management of Globally Important Agricultural Heritage Systems
(GIAHS) was one among more than 300 initiatives launched at the Johannesburg Summit.
Concerned with increasing food insecurity, marginalization and poverty of small scale family
farmers, environmental degradation driven by unsustainable agricultural practices, monoculture,
human-induced biodiversity loss and adverse impacts of climate change compounding the
vulnerability of agriculture-based communities in developing countries, FAO initiated GIAHS
(Koohafkan and dela Cruz, 2011; Altieri and Koohafkan, 2008) Defined as “remarkable land use
systems and landscapes which are rich in globally significant biological diversity evolving from the
co-adaptation of a community with its environment and its needs and aspirations for sustainable
development”, GIAHS is a holistic approach aimed at empowering communities to draw on their
rich agricultural heritage and knowledge systems to sustainably use and manage local resources to
strengthen resilience and improve food security and livelihoods. (FAO, 2002; Koohafkan, 2011).
Developing this holistic integrative approach, GIAHS stresses that economic valuation alone of
agricultural production puts sustainability at risk and that valuation of all assets of rural agricultural
systems, specifically, ecosystem services and valuation and investment in natural, social, physical

and financial capital are necessary (Koohafkan, 2011).

Cultural and biological diversity are central to GIAHS as critical to the sustainability of
communities. From the onset of GIAHS, its aims and objectives have been linked to those of the UN
Convention on Biological Diversity. It specifically addresses Article 8(j) which aims at protecting
and encouraging “customary use of biological resources in accordance with traditional cultural
practices that are compatible with conservation or sustainable use requirements”, specifically within
agricultural systems (CBD, 1992; Koohafkan and dela Cruz, 2011). Examples of systems included
in GIAHS range from mountain rice terrace agroecosystems, multiple cropping/polyculture farming
systems, understory farming systems, ancient irrigation and below sea level systems, soil and water
management systems, to nomadic and semi-nomadic pastoral systems (Koohafkan and dela Cruz,
2011; Koohafkan and Altieri, 2008). The criteria for selection of the aforementioned system types
are that it is a socio-ecological landscape, have preserved and transmitted over time a body of
traditional knowledge systems, exhibit a high degree of biodiversity, are human-managed systems
that over time have developed secondary nature landscapes with aesthetic beauty and that the system
goes beyond mere production of food and fibers but are dynamic systems with socio-cultural
functions and diversity (FAO, 2002; Koohafkan and dela Cruz, 2011).

In attempts to distinguish GIAHS from UNESCO World Heritage sites, FAO emphasizes that
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GIAHS are not static systems frozen in time and space, but dynamic systems (Koohafkan and dela
Cruz, 2011; Koohafkan and Altieri, 2008). GIAHS sites are described as socio-ecological production
landscapes providing mosaics of micro-habitats and are living testimony to a community’s ability to
adapt to environmental and socio-economic changes over time, while transmitting traditional
knowledge and practices through generations (Altieri and Koohafkan, 2008). As commented by de
la Cruz, “agricultural heritage does not mean directly reapplying the techniques from the past, but
understanding the logical reasoning underlying the knowledge system and applying it in a creative
way: today's appropriate innovations constitute tomorrow's traditional knowledge” (de la Cruz,
2011).

Reflecting diversity (socio-economic, political, cultural and biological diversity inclusive), dynamic
conservation and adaptive management among the sites, flexibility in implementation modality is
not only accepted but encouraged (Altieri and Koohafkan, 2004). Three levels of intervention are
identified: global, national and local. Global level, specifically the FAO GIAHS secretariat, is tasked
with selection, coordination and monitoring of selected GIAHS sites. Other global level actors
include intergovernmental organizations such as Global Environment Facility (GEF) and the
Secretariat of the Convention on Biological Diversity (SCBD), but to date, the main tasks at the
global level have been carried out by FAO offices (Koohafkan, 2009). National level main tasks are
related to developing and or enhancing policies and legislation to facilitate and mainstream GIAHS
on the national policy agenda. Local level includes prefecture district level and local communities,
the former tasked with coordinating integration of national and local policy, ensuring multi-
stakeholder processes and pre-informed consent of activities that promote in-situ conservation of
agricultural biodiversity and associated biodiversity, strengthen food security, nutrition and
contribute to the right to food, facilitate awareness raising, advocacy and knowledge generation,
promote cultural diversity and develop economic opportunity for sustainable livelihoods (dela Cruz
and Schoubroeck, 2006; de la Cruz, 2011).

Japanese GIAHS sites in Sado and Noto peninsula

Amidst the global movement to explore potential local solutions to reverse the loss of biodiversity,
adapt to the adverse impacts climate change and build resilience to environmental changes,
integration of traditional knowledge and other resource management practices of the past are being
sought as workable solutions to future sustainability (Berkes, 1999, 2008; Menzies, 2006). Though
yet to become mainstreamed there is a growing number of researchers and policy makers both at the
regional and national level in Japan who have joined the movement, looking to satoyama, human-
managed socio-ecological landscapes, commonly defined as dynamic mosaic of habitats and land
uses that have been shaped over the years by the interactions between people and nature in ways

that maintain biodiversity and provide humans with goods and services needed for their well-being
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(Takeuchi et al, 2010). Satoyama, along with the nature views, lifestyles, cultural values, traditional
knowledge and resource management practices embodied in the term is used in differing contexts,
including policy making initiatives by local and national bodies, has become for many a symbol of
human-managed landscapes where humans and nature coexist in a harmonious symbiotic

relationship (McDonald, 2010).

In 2009, the United Nations University (UNU) began working with the national government
Ministry of Agriculture, Forestry and Fisheries (MAFF), to explore commonalities of satoyama and
its marine equivalent satoumi with similar such socio-ecological systems elsewhere around the
world. GIAHS was identified as a platform which could potentially facilitate these aims (Nagata and
McDonald, 2011). Discussion with potential partners in the Hokuriku region of Japan, including the
MAFF regional policy office for the Hokuriku region and local governments, prefecture and
municipal levels, led to identification of two potential site candidates, Sado, Niigata prefecture and

Noto peninsula (4 cities and 4 towns inclusive), Ishikawa prefecture.

Although initially a top-down approach, it can be argued that because there were ongoing activities
at the community level to develop multi-stakeholder participatory agri-environmental schemes in
the case of Sado and satoyama satoumi focused community-based management and conservation
policies and activities in Ishikawa, there was congruency and potential for partnering in the
application. Because local initiatives were already in motion, this provided the critical bottom-up
platform to combine with and facilitate initiatives which came from above. Though it is yet
premature to make any conclusive assessments about the success of each respective site, the
selection and application process based on dialogues in the communities with community leaders, a
requirement of GIAHS, and not at central government offices, may prove to be a successful example
of how local community efforts, supported by locally-based policy explorations, can link with
national efforts to mainstream agri-environment schemes and biodiversity conservation in primary

industry resource use and management.

The following descriptions of the Sado and Noto peninsula sites are taken from the site applications
written by UNU and MAFF team this writer was a member of and the Sado and Noto site report
submitted to FAO GIAHS secretariat by Nagata and McDonald (McDonald et al, 2010; Nagata and
McDonald, 2011). Endorsed by the local communities of Sado, Noto peninsula (4 cities and 4
towns), Ishikawa prefecture government and MAFF, applications were submitted to FAO on
December 16, 2011. Official designation of the two sites was in June 2011. Sado and Noto peninsula
sites became the first designated GIAHS sites from an industrialized country. Though there are
GIAHS members from California, France, Italy among other industrialized countries, GIAHS
originated as a program for developing countries to build resilience in the face of global socio-

economic changes as well as environmental changes. Recognition of agricultural heritage systems
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in industrialized countries through the designation of Sado and Noto peninsula sites may perhaps
facilitate a larger global network generating integrated global, national and local policy initiatives
towards sustainability, equity and increased food security built on the commonality of agricultural

systems heritage.

Sado GIAHS site: Sado’s Satoyama in Harmony with Japanese Ibis

Sado Island has become synonymous with toki, the Japanese crested ibis. A dual symbol of human-
induced biodiversity loss and habitat degradation driven by industrialization, socio-economic
change and conventional agricultural practices but also species regeneration and habitat restoration
by incorporating agri-environmental schemes, the Japanese crested ibis of Sado has become a
nationally recognized environmental icon and species flagship. Sado has been recognized by
GIAHS as an example of dynamic and adaptive management that reversed the negative trends of
human activities, drawing on the agricultural traditions of the past, integrating with modern

technology and scientific knowledge to restore a healthy resilient agricultural system.

The agricultural system of Sado Island is believed to date back some 2000 years. Often referred to
as an island wetland, the natural environment of Sado was conducive to rice cultivation and rice
production grew from natural wetland rice cultivation on the lowland wetlands surrounded by a
border of hilly mountainous areas. Exploitation of gold resources discovered in the 17the century
changed not only the socio-economics of island livelihoods but also resulted in changes to the
natural landscape. Gold mining displaced subsistence farming livelihoods transitioning rapidly to an
industrial money-based society. Migration to Sado Island from mainland Japan and ensuing
population growth resulted in land use conflicts. Landless marginalized miners moved to the hilly

uplands and began to cultivate rice terraces.

The satoyama socio-economic systems developed in the uplands surrounded by secondary forests
provided nesting habitats for the Japanese crested ibis and feeding grounds in the tameike (irrigation
reservoirs). Recognition of the Japanese crested ibis” preference for human-managed systems and
valuation of ecosystems services of these systems though did not gain momentum until after the
Japanese crested Ibis disappeared from the wild. In efforts to regenerate and re-introduce the
Japanese crested ibis to the wild of Sado, researchers explored not only the drivers of human-
induced extinction but also what environments provide conducive habitats for the Japanese crested
ibis. Ecological valuation of the upland rice terraces satoyama socio-economic system as sustainable
habitats for the Japanese crested ibis was a finding of these efforts. Restoration activities focused on
restoring the agricultural heritage system began from late 1990s on Sado, gaining momentum over
the last 4 years with the establishment of environmentally sound agricultural practice regulations

aimed at Japanese crested ibis habitat restoration and biodiversity conservation. New multi-
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stakeholder participatory partnerships between researchers, farmers and policy makers has resulted

not only in ecological benefits but value-added rice production and economic benefits for farmers.

Reversing the trends of habitat destruction by implementing on a community scale agri-
envrironmental schemes aimed at restoring the satoyama landscapes for the return to the wild of the
Japanese crested ibis, Sado, along with Toyooka, Hyogo prefecture and Osaki, Miyagi prefecture,
has become a pioneer of environmentally sound agricultural practices that include biodiversity
conservation as a tenant of those practices. Working to promote diffusion of a certified
environmentally sound agricultural system, referred to as the program for certified foki Japanese
crested ibis brand rice and restored satoyama eco-sociological systems, through rigorous dialogues
with famers, Sado city policy makers developed the following requirements:

(1) implement agricultural practices that nurture and conserve biodiversity through restoring
ecosystems and increasing populations of small organisms on agricultural lands, such as frogs
and loaches, that serve as prey species for the Japanese crested ibis;

(2) reduce by at least 50% pesticides and chemical fertilizer inputs;

(3) participants must be certified as eco-farmers by the government of Niigata Prefecture;

(4) biological field surveys must be conducted twice a year on all rice paddies producing rice

sold using the foki Japanese crested ibis brand label.

In order to widen community member participation and raise awareness among the youth of Sado
about the importance of biodiversity conservation in agriculture, biological field surveys have been
incorporated in the local school environmental education program. These activities are viewed as
culturally important as the youth are the guardians of the future; those who will carry on the
traditions of their fathers and generations before them. Moreover, these activities deepen youth's
appreciation of the role of biodiversity in food production and other ecological services, including
the conservation of wildlife. This has been recognized by GIAHS as a critical element in ensuring

the heritage of the upland farmers who developed an environmentally sound agricultural system.

Noto GIAHS site: Noto’s Satoyama and Satoumi

Noto peninsula has a rich history and culture that dates back over 2100 years. Though life on the
peninsula was initially typical of a hunting and gathering society, according to archeological

surveys, the roots of today’s agricultural system can be traced to the Nara Era over 1300 years ago.

Human settlements on Noto peninsula have evolved, shaped by their natural environs. Today,
indigenous animism, feudal era based hereditary resource use rights and practices, along with
contemporary regulations and laws influenced by Western thought coexist and influence nature

views, resource use rights and practices on the peninsula. Traditional customs based on indigenous
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Shinto and Buddhist traditions are a constant of community life throughout the peninsula. In
applying to GIAHS as a potential site, it was decided that a characteristic of the agricultural heritage
of the peninsula was that it represented a microcosm of traditional rural Japan where agricultural
systems are integrally linked to mountains and forest activities upstream and coastal marine
activities downstream. Holistic and integrative approaces to resource use as a heritage of the

agricultural system of Noto thus was recognized as a GIAHS site.

Biodiversity and agrodiversity in Noto has developed from the natural climatic and environmental
conditions impacting the peninsula and influencing how human activities have evolved. Noto
peninsula is located at the cross section of warm and cold ocean currents; thus contributing to a

diversity of terrestrial and marine life from both southern and northern zones.

The upland reservoirs in the satoyama landscapes serve as habitats for predatory birds at the top of
the ecosystem pyramid such as the white tailed eagle and northern goshawk. Endangered species
such as the edible water shield (Brasenia schreberi) eaten by locals and other water plants are also
found in many of the upland reservoirs. According to recent rice paddy surveys, many endangered
species inhabit the agricultural lands of the peninsula. Of note, many rare amphibians have been
recorded living around the edges of rice paddies and reservoirs. Unable to live in unmanaged wild
ecosystems, these living organisms depend on the human managed rice paddies and reservoirs that
are part of satoyama, socio-ecological production landscapes of Noto peninsula, and are thus

testimony to the managed socio-ecological production landscapes they are an integral part of.

Efforts to conserve and in some cases re-introduce traditional crops are gaining momentum on the
peninsula as producers are becoming and are of the economic benefits of branding local traditional
varieties products sought by environmentally-conscious urban consumers. Stimulated by movements
in Kanazawa and Kaga, Ishikawa to conserve native species and genetic diversity, agrodiversity on
Noto peninsula has been gaining recognition both locally and regionally. Though not as diverse as
native species of the Kaga vegetable producer movements in Kanazawa there are currently 13 “Noto
Yasai “(Noto local vegetables), 6 of which are traditional varieties distinct to the peninsula. Local
producers and researchers at local agricultural research stations view GIAHS designation as an
opportunity to conserve seed diversity of traditional crop varieties as well as re-cultivate and
develop traditional varieties throughout the peninsula. A challenge for the Noto site will be to

increase seed genetic diversity enhancing overall robustness of ecosystem diversity.

Knowledge systems and adapted technologies characteristic to the peninsula were acknowledged by
GIAHS. True to its heritage as a farmer-fisher-forester- based community, many systems and
technologies have been developed to support the traditional satoyama and satoumi-based activities on

Noto peninsula. Among the traditional knowledge systems and adapted technologies illustrating
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integration of satoyama and satoumi-based activities is traditional salt making. Referred to as
agehama-syle salt making, it is a culturally designated national folklore heritage and is one of the

oldest man-made natural methods of salt making in Japan.

Forestry management has traditionally been integral to traditional agehama-style salt making. This
reef to ridge resource management practice is reflected in the local Noto phrase, ‘salt terraces are in
the mountains’. This refers to satoyama landscape forest management by salt makers; specifically
producing a sustainable supply of diverse fuel wood required to make large quantities of salt.
Differing burning temperatures are required at different phases of the boiling process — soft slow
heat to intense boiling temperatures — and the differing temperatures are maintained and controlled
by using different tree species throughout the burning process. A diversity of tree species were
planted and managed by salt maker-foresters, thus contributing to biodiversity within satoyama
forests. Although the end to feudalism and the industrialization of salt making resulted in sharp
declines of salt makers, growing consumer demands for naturally made products have contributed to
the revitalization of artisanal salt making on the peninsula. Re-linking satoyama forestry
management with satoumi-activities potentials are being explored with GIAHS designation
stimulated assessments of heritage revitalization and developing integrated resource management

activities.

Just as land-based resources were integral to satoumi-based activities, the reverse is also true. For
example, fertilizer for farming activities was harvested from the sea. Seaweed — and more recently
in history oyster shells, provided organic fertilizer for many of the rice paddies and vegetable
gardens along the coastal communities of the peninsula. Although the introduction of agricultural
chemicals on the peninsula in the 1960s -70s reduced this practice, oyster farmers on the peninsula
are hoping GIAHS designation will contribute to the revitalization of traditional practices of

material recycling between satoyama and satoumi integrated land and marine-based activities.

Human activities are a product of nature. Topography and availability of resources are often the
drivers — both direct and indirect — of the path of human activities and the cultural traditions born
of those activities. On the peninsula, land and water resource management is influenced by the green
corridor landscape where small reservoirs are interspersed throughout the valleys and hills forming
the backbone of the green corridor. There are approximately 2,000 reservoirs, 90% of which are
either natural or constructed during the feudal era before the adoption of Western scientific
technology and the dawn of 20" century. These small-scale reservoirs are the major source of water

for agriculture on the peninsula.

Unlike many other areas in Japan where water use for agricultural purposes is a history of use

conflict between upstream and downstream communities, on the peninsula the general pattern is that

123



one reservoir provides the water needed for the rice paddies of one single hamlet community. Thus,
water resource conflict has been minimal on the peninsula and contributes to a heritage of relatively
peaceful community based resource use and management. Water management that has not be
colored by user conflict and has thus contributed to communities managing the fields that sustain
their communities independent of interaction with neighboring communities has social
manifestations of distinct boundaries and distance between communities. Yet it has contributed to an
openness during annual festivals. In part due to limited interaction among communities because of
independent water sources, festivals function as opportunities to open to neighboring communities.
Water management is thus not only the foundation of rice cultivation but contributes to the nature of

community relations both within and among communities that continues today.

GIAHS designation of satoyama socio-ecological systems and agri-environmental policy

potentials

The environment and agriculture have not always been on the same policy agenda, both in Japan
and in other countries (McDonald, 1994-2011; Primdahl and Swaffield, 2010; Williams, 2011). Over
two decades have passed since the concept of sustainability was defined in the Brundtland Report at
the UN World Commission on Environment and Development. The report placed environmental
issues firmly on the global policy agenda, giving force to the merging of environment and
development as one single issue. Intergenerational equity, specifically that the current generation
must not overuse and degrade natural resources to the degree that it would compromise the ability
of future generations to meet their needs for survival and well-being, was a central thrust in defining
sustainable development (Williams, 2011). Implications and application of the sustainable
development concept to agriculture led to efforts to define what is now referred to as sustainable
agriculture. Reflective of intergenerational equity captured in the Brundtland Report definition of
sustainable development, Lehman et al, defined sustainable agriculture as “sustainable agriculture
consists of agricultural practices which do not undermine our future capacity to engage in
agriculture” (Lehman et al, 1993). Reducing the negative pressures on the natural environment
driven by practices that decrease future agricultural production capacities and potentials, farming
practices aimed at prevention of soil erosion, water quality and wildlife habitat degradation are seen

as key to achieving sustainable agriculture (Bonnieux et al, 2006).

Developing the definition beyond intergenerational equity, growing recognition of the interlinkage
and interdependence of ecological, economic and social dimensions of sustainability as critical to
understanding agriculture and the environment, has led to incorporating these dimensions in policy.
Holistic approaches to agri-environmental schemes thus began to develop (Primdahl and Swaffield,
2010; Williams, 2010). Gradually too, culture, as an integral element of sustainable agriculture, has

also begun to enter policy dialogue and design; though the road to mainstreaming these policies is
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still far ahead (Berkes, 2008).

Cultural significance and the traditions of agricultural systems have been discussed informally in
Japan for many years, often in conjunction with multifunctionality debates. In recent years the
subject of agricultural systems as a cultural heritage has been included in formal policy dialogues at
both the national and local levels of government as the topic of sustainable agriculture, culturally
appropriate ecosystem-based approaches to management of resources in agriculture have been

gaining momentum.

Although the European Union (EU) led much of the movement to integrate environmental concerns
in agricultural policy, from both multifunctionality aimed at the integration of agricultural,
environmental and rural policies, and in the form of agri-environmental schemes, movement in
Japanese policy becomes notable in the 1990s (Bonnieux et al, 2006; European Commission, 2005;
McDonald, 1994-2011). In 1994 MAFF partnered with ZEN-NOH, the Japanese national
agricultural cooperative, to establish a multi-stakeholder committee for the promotion of
environmentally sound agricultural practices. The committee continues today with diverse members
including farmer representatives, researchers, local and national policy makers, consumer advocates,
media and agro-industry representatives (McDonald, 1994-2011). Although the first five-year phase
focused on raising awareness among producers and local policy makers about the negative impacts
of conventional agricultural practices, designing guidelines for environmentally sounds agricultural
practices and developing the eco-farmer certificate program with now close to 200,000 farmers
certified as eco-farmers, in recent years, efforts to decrease the gaps between producers and
consumers to raise awareness about the importance of sustainable agriculture have been a visible
trend of the committee’s work (McDonald, 1994-2011).

Since the mid-1990s, policy responses to environmental degradation in agriculture have grown not
only at the national level, but also local levels. Degradation of ecosystem services in rural
communities driven by depopulation, aging and under-management of natural resources have called
attention to the need to develop comprehensive rural revitalization policies that address agri-
environmental issues under the umbrella of sustainable community development (McDonald, 1999-
2011). Both Sado and Noto peninsula exemplify this. Efforts in Sado to return the Japanese crested
ibis to the wild, facilitated design and implementation of agri-environmental schemes aimed at
conserving biodiversity in agriculture. Though voluntary in nature, by involving farmers in
management agreements in return for financial benefits, specifically value-added returns for
certified rice produced by agriculturally sound agricultural practices, 20% (1, 234 hectares) of
Sado’s total arable land under rice cultivation is now managed under environmentally sound
agricultural practices and Sado leads local movements in Japan aimed at biodiversity conservation

in agriculture that link farmers’ activities with researchers and consumers (Nagata and McDonald,
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2011). Attention to the adverse impacts of depopulation, aging and undermanagement of satoyama
regions in Ishikawa prefecture have led Ishikawa prefecture government's efforts to initiate policies
aimed at resource conservation and management as central to community revitalization. Initially
programs were targeted at specific activities, for example support programs for the promotion of
Noto region traditional vegetables and wild edible vegetables and experimental site projects for
endangered species friendly agricultural practices. Momentum has grown and with the establishment
in April 2011 of a new inter-departmental division drawn from policy makers involved in
environment, agriculture, forestry and fisheries, community development and education to address
satoyama and satoumi policy development and implementation, Ishikawa has taken the lead in

breaking down sectoral approaches, barriers to integrative holistic policy (McDonald, 1994-2011).

Parallel to these local movements, national policy efforts to address environment and agriculture
have also developed, partly in response to local initiatives, but also global movements. Global
policy efforts to reduce the adverse impacts of anthropogenic climate change and decreasing
resilience due to human-induced biodiversity loss on agricultural production capacities have resulted
in policy responses by the Japanese government. Of these, is the establishment in 2007 of a national
committee on biodiversity strategy in agriculture, forestry and fisheries by the Ministry of
Agriculture, Forestry and Fisheries (MAFF). Since 2007, discussions related to ecosystem services
have facilitated discussions on assessing cultural services related to agriculture (McDonald, 1994-
2011).

It is within these movements that application to GIAHS grew. As mentioned earlier in this paper,
though application took a top-down approach as it was initiated at the national level, because there
were local initiatives already in motion in Sado and Ishikawa prefecture that were complementary to
the aims and objectives of GIAHS, partnering among the local and national levels was possible.
Since designation in June 2011, collaborative policy efforts both between the designated sites and
with the national government have gained momentum. Of note is the national and local government
collaborative inventory of policies and programs to identify those that support GIAHS activities.
Promotion of environmentally sound agricultural practices among 28 other policies and programs at
both the national and local level have been identified (MAFF Hokuriku Administrative Office,
2011). The challenge now is to develop an integrative platform between the local and national levels

to promote and grow GIAHS related activities.

To this end, the national government included GIAHS designation and potentials in their annual
White Paper and the yet published MAFF strategy for biodiversity conservation (MAFF, 2011).
Though yet too early to make any conclusive remarks, endorsing GIAHS related activities on the
national level has legitimized agri-environmental scheme developments and reinforced local

government efforts towards more active implementation. Sado and Ishikawa prefecture announced
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in December 2011 the establishment of a joint committee to design and promote integrated policies
to support GIAHS activities. Time is needed to nurture these movements, but by forging global
efforts with national and local efforts aimed at the same end, that of realizing sustainable agriculture
and community development to ensure food security for future generations, GIAHS designation in
Japan may prove to be the catalyst for a much needed paradigm shift that ends current unsustainable

development practices and puts local and global society on the road to sustainable futures.
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Estimating of impacts on agriculture and forestry using a world
economic model for climate change

Toyoaki Washida

Abstract

This paper shows how climate change and its adaptation activities in agricultural and forestry
fields impact on the global economies with international trades. Some simulations are performed
using an international applied general equilibrium model, which includes 16 areas and each area
is disintegrated into 16 industries. The estimation of the direct impact on agricultural and
forestry industries is done using a numerical summary in IPCC fourth report. This simulation
can estimate and analyze both direct impacts on each region and indirect impacts that are
prevailed by international trades. We can see that the international trades are also a type of
adaptation. The major features of the model are as follows. First, the model uses the GTAP7
as international economic data. It ensures the balance and the consistency of many series of
data. On the other hand, it makes difficult to adjust some data partly or to add some new series
of data. Second, although the scale of the model is huge (including 20,000 equations), basic
structures are simplified for understanding the relationship of causes and effects.
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% 1: EMEDA 12351F % g & £E EER

Regions Sectors

1 Japan 1 Paddy Rice

2 China 2 Wheat

3 USA 3 Cereal Grains nec

4 India 4 Processed Rice

5 Russia 5 Grains and Crops

6 Korea 6 Meat and Livestock

7 EU25 7 Forestry

8 Oceania 8 Fishing

9 EastAsia 9 Mining and Extraction
10 South East Asia 10 Processed Food
11 South Asia 11 Textile and Clothing
12 North America 12 Light Mnufacturing
13 Latin America 13 Heavy Mnufacturing
14 Middle East and North Africa | 14  Utilities and Construction
15 Sub-Sahara Africa 15 Transport Communication
16  Rest of World 16 Other Services

ENTVD, LL, BFEETIVICOENT SR D D, UL, BT T IVITHES L RS
BUZES 572010, HBDSREBOLE E 20, BREMGEGIHEL kb, ZNE 0T 5720
W2, WROFRLBAEOHBIIERLLOZ L) LT L., HFIROMEIBET S, H5HWVIL,
WS 2 720 OFFOKEE, BRI, WK OBIN 2 % 835 720120 7)) 0 E
7% 5,

L7255 T, 8112, BFIETIVIE, IRELOEZE L) BRRHER 4 RRBR 2 M O R0
ER VL DOIGERILTENL, TRTEEFOFEL LTIl —Ta YD HEEICE L, D
7o, FERAEBEMICHER LT R LWV Xy bEESTWEDTH S, 5212, RO
AHEERZERT LI EDHTELDT, robust LRIRZHALZENTELEVI XYy ML H D,
B3I, MREL LT, ET VOB IR, 32— a YOBZSHI% b, EMEDA T
T5, HERIZ 20,000 KHEVICHRY, EFVONTIDY % EICHYOFEILEE 2 5720T
H5,

4 FEBEHONRTE

EMEDA IZHLA AT 2RI, SR LA L #E - ZEOMOBMBRIER IR EN TV LT
BHb, —MICEBLEED Y I 2L -3 T, WEBMBOBEE L CGEmINTELERDY
&% (Tol [22, 23], Nordhaus [13], Labriet [10]. Bosello [2] 7 &) o & A iRBEILXS R & < IZHEH
(Mitigation) 25, HIBREFRLMUIHEFICED L) RBBEL 52 502 57201213, 20k
) RHERBMIEIATTRED VR D, W% b, I U CHE O ET AN 2 DB 1Y
WCEB L, ZIE U CREL L B EORROME N R ZL A LR T NER SR wr b TH b,
WhY BRI ERFEOREY I 2L —Y 3 VT, HEMRKIIREMICEE %S % 57275
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COBHECAREE L BIRE . HALICHFWERTHODLTLE) ZLid, #iy3alb—ay
RO LI TS E5VWHH 5, Adaptation DFEli 2 BEX T 2 bbb OWZETIX, 2
DXV AT #BTLEN RV BB HEOBRIT, BARNLZBEO T L L TG oNN
ITREWOTH 5,

ZZTOYIalb—va Y THWEEEZ LTIIRE ), 72721, MiEOBIERE T EMEDA T
HAVENTHRWVEV) F=FBELNDE, BIHEHRENDIRBILOZEBIIRSN TV,
FERWELR EOT— 5 bFA7D (Brander [3] %) UL T— ¥ 255 B TE b o7z,

4.1 /¥ (K. NE. TR £ENOZE

BUSTEANOFBIZOWTIE, T3, GTAP & b L IC L7205t [24] 2% L72o GTAP 7—%
WCEAMN BRI Z 1T > TV 5 O T, EMEDA THW 24 & S C HLAAD 5 D7E05, 77— %
M FFED YT F EFEITD LD CRBHRE L B AW BN D o 72 Furuya [7] 13, HEHY
FLWHERTTH Y, /37 X — 5 OHFHERENEICB Z b, Tk HARIZBIT 2 HENTRIC
HEKLTWA ([25], [26], [27]) BT, THOERIMET 207720, H—OWFEIKE Lo g%
EHWBLZ L, vIab =Y a VARA IR D - 72D T, AENEH A 72, Fisher [5, 6]
. HHOMEREPBI o7 120 FHEZHBIE L TWEHTEDLOTEN 2 DTH L, F72.
IPCC4th Working Group II Report LR — © [8] (21, IREEAL DB W AFEIC S 2 2 B DOW T,
INFETO 69 OIIFE R BIHEMICRIAL 727 T 7B EN TS, ZOTODHIROVT I %E
VB Z LT L2, mENICE D ZHOMPBERRE STV L EZ 515 IPCC D 4th b
K= Mo L2 ONLEEREEHVS I LIl

IPCC4thWGII L R— M2id, K. . F7EQILICOWT, |- SRR, EE. 125005
NWCEFHREEADS ENENOEREICG 2 5 HENRREN TS (F, p.286. #HHX 2), 2
5 & 512, Adaptation 25 A6 & R WIGEIZHT O NIRRT AN TV S, Z OHEEHH
PREHI R MEDTEE N2 D DD E D) DIIHENTIZ RV LA L, 69 DIFRHE D —2D#RE %
ELTWDLILEBELY -V, 22T, ZOHFHEEFHANS Z LIZX - T, FHRIED [1~
2R, [2~3F LA ], [3~5 LA ] OBXZOEBRMEFERT LI LI, LD

{c) Wheat, mid- to high-latitude

% Yield Changs

0 1 2 3 4 5 -]
blean local tempereture change (*C)

X 2: IPCC4thWGII 12 BV} % B2 % 7R L 723X D —&
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2. IPCC4th LB — M X 2EBY~DOHE (%)

No adaptation With Adaptaion
Rice Wheat Maize Rice Wheat Maize
1~2 LA P EEE 4 9 0 8 20 6
fRHE RS -1 0 —4 7 9 0
2~3 LA - EEEE 7 8 -4 10 20 2
A -8 —12 —11 2 1 -1
3~5fE LAt mREE -5 -8 -8 7 10 0
AR -13 =35 -30 0 —-18 -9

TEUI, MHh—B L7z, HE5VIEHEGHEN LT ER 7O A2 K720 DT vy, $72, 77—
FARMA S, HEEHROMEOETZ L2 L i0d o T, FEELAERTE2VwEEDNL DDA
7\, LA L, 69 DIfEEEKDPLHELNE—DOHFMETH 5 Z L IZFEVR WS, &, i
Pz, 2069 OWFE2 T2 PRI FELZVWED TR b, F1UE, —HOEMEIS 5
WAV Lo THESNIZT—F & LT@E&%%%OEﬁOT%E&Wt?’D’)O COfERELTEDS
N7 BB YR 21”7,

7272l ShEHCETOHANS72DDTH Y, £ ITHEAND LOFGENBRETN T
Zoo FLEIICD ) —ERANS, HDLVIIFOMERIZL > TEAINE, L4 L bEEE R

WREMEIEE V. 25, FNLOEENH 72 LTH, TNHDOMFEEZEN L TwD L) FHEIR
ﬁb%? FOBMAEN L > THPIUDTBEINDL I EIdVwE#E2 D,

?EQ RSN/ T— 4 %, EMEDA OHUSIIHIE S 728 %2 /R% 9 o Adaptation 237 W 5

DFEEAREAHE 3 T, Adaptation Z 1) B EORERBIIE 4 1TRIN T L, MELHMIEE
t@iﬁkﬁﬁé%t#d\%2&%&Tél&\ioftﬁ%tb#%dfﬁo

C ORNZHi 2172 Adaptation |22V T, FREMPWOZETE, RAKEHED? S EHRENDOEHE
EllE b0l ENT w5, Adaptation 2 L OREIREICIX, RIBLOADOREDIHR 2R
RSN T VDA, Adaptation 2°H 2 G123, ADREDNE LA DL koTwa,

4.2 MEANDOZTE

MEANDFE L LT, IPCC4hWGII [8] 120 . @IFEM A WMEDITON TV B, Bl BiHE
BelbrBIENTELHDTI itﬁb‘o INETONIEE T L H72H D& LTI, Boisvenue [1],
Kirilenko [9] 2 &2 V. T — 1 v II BT 2 FMAlA T & OB % FHli L T\ 5 Lindner [11]
b HEWH L 0SB RiigE s LTIERETREZED, AN Ial—varebBlni)l
ENTEBIIEDERILITTDOIN T W\, Sohngen DE) IR MILE T & 72 —H DAL
(Sohngen [17, 18, 19, 20]) d{FEHEN LA, ZDY I 2 b —T 3 Y OHFICRPFIECHATREL D
DIE o720 7272, Sohngen [20] IZHIH SN T35, CO2REE 2 fEHLFREO DD 1) 412
EOEBIRE A ) LCHHWREZR LD TH B4, ZNa2 K5 ICHE LA, 7—FLLTdH

SEMOF ¥ 7Y 3 YITRRO LI IEREN T2, [HISRELRZERE L TEDE0TH ), Z2TE, Fill
Ve LTED D, uﬁ’ﬁ)f EOERMTE L LTHWONTW A, FilF7EIE, —EORmA{LE CO2 MO EE- L T
Wi

1209 LD —>2l, Clausswn [4] 722, Sohngen [20] ISFEHEN TV E T —F ZHAMND Z LT TE R P 72D T,
BEIRBODDEFIRL T2,
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% 3 MIEHOBYW~DFE (No Adaptation) (%)

1E»S 2 LA 2[00 3 LA SEEND 5 LA

Rice Wheat Cereals Rice Wheat Cereals Rice  Wheat Cereals
Japan 4.00  9.00 0.00 7.00 8.00 —4.00 —-5.00 —-8.00 —8.00
China 4.00 9.00 0.00 7.00 8.00 —4.00 —5.00 —-8.00 —8.00
USA 4.00 9.00 0.00 7.00 800 —4.00 —5.00 —-8.00 —8.00
India —1.00 0.00 —4.00 -8.00 —12.00 —-11.00 -13.00 —35.00 —30.00
Russia 4.00  9.00 0.00 7.00 8.00 —4.00 —5.00 —8.00 —8.00
Korea 4.00  9.00 0.00 7.00 800 —-4.00 -5.00 —-8.00 —8.00
EU_ 25 4.00 9.00 0.00 7.00 8.00 —4.00 —5.00 —-8.00 —8.00
Oceania 4.00 9.00 0.00 7.00 8.00 —4.00 —5.00 —-8.00 —8.00
EastAsia 4.00  9.00 0.00 7.00 8.00 —4.00 —-5.00 —8.00 —8.00
SEAsia —1.00 0.00 —4.00 —-8.00 —12.00 -11.00 -13.00 —35.00 —30.00
SouthAsia —1.00 0.00 —-4.00 —-8.00 -12.00 —-11.00 —-13.00 —-35.00 —30.00
NAmerica 4.00  9.00 0.00 7.00 8.00 —4.00 —-5.00 —8.00 —8.00
LatinAmer —1.00 0.00 —4.00 —-8.00 —12.00 -11.00 -13.00 —35.00 —30.00
MENA —1.00 0.00 —4.00 -8.00 —12.00 —-11.00 -13.00 —35.00 —30.00
SSA —1.00 0.00 —4.00 -8.00 —12.00 -11.00 -13.00 —35.00 —30.00

RestofWorld ~ 4.00  9.00 0.00 7.00 8.00 —-4.00 —=5.00 =800 —8.00

£ 4: W OB ~OBE (With Adaptation) (%)

1E»S 28 LA 2EEND 3 LA SEEMS 5 LA
Rice Wheat Cereals Rice Wheat Cereals Rice Wheat Cereals
Japan 8.0 20.0 6.0 10.0 20.0 2.0 7.0 10.0 0.0
China 8.0 20.0 6.0 10.0 20.0 2.0 7.0 10.0 0.0
USA 8.0 20.0 6.0 10.0 20.0 2.0 7.0 10.0 0.0
India 7.0 9.0 0.0 2.0 1.0 —-1.0 0.0 —18.0 -9.0
Russia 8.0 20.0 6.0 10.0 20.0 2.0 7.0 10.0 0.0
Korea 8.0 20.0 6.0 10.0 20.0 2.0 7.0 10.0 0.0
EU. 25 8.0 20.0 6.0 10.0 20.0 2.0 7.0 10.0 0.0
Oceania 8.0 20.0 6.0 10.0  20.0 2.0 7.0 10.0 0.0
EastAsia 8.0 20.0 6.0 10.0 20.0 2.0 7.0 10.0 0.0
SEAsia 7.0 9.0 0.0 2.0 1.0 —1.0 0.0 —18.0 -9.0
SouthAsia 7.0 9.0 0.0 2.0 1.0 —-1.0 0.0 —18.0 -9.0
NAmerica 8.0 20.0 6.0 10.0 20.0 2.0 7.0 10.0 0.0
LatinAmer 7.0 9.0 0.0 2.0 1.0 -1.0 0.0 —18.0 -9.0
MENA 7.0 9.0 0.0 2.0 1.0 —-1.0 0.0 —18.0 -9.0
SSA 7.0 9.0 0.0 2.0 1.0 -1.0 0.0 —18.0 -9.0
RestofWorld 8.0 20.0 6.0 10.0 20.0 2.0 7.0 10.0 0.0
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# 5. CO2 I 2 fE L oM E (%)
UIUC Hamburg Original Region

Japan 38.0 33.0 China

China 38.0 33.0 China

USA 17.0 17.0 North America
India 18.0 34.0 Rest of World
Russia 52.0 54.0 Rusia

Korea 38.0 33.0 China

EU_25 34.0 22.0 Europe
Oceania 13.0 —16.0 Oceania
EastAsia 38.0 33.0 China

SEAsia 38.0 33.0 China
SouthAsia 38.0 33.0 China
NAmerica 17.0 17.0 North America
LatinAmer 23.0 46.0 South America
MENA 18.0 34.0 Rest of World
SSA 18.0 34.0 Rest of World
RestofWorld ~ 18.0 34.0 Rest of World

WHDEN, B E OB L W BRTIEBEICLE DT, FOFO UIUC EFNIZH LD
By A WY Il —Ya v aBI o5,

5 S2E4EHO EMEDA NDO#EAA A
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ORI ART, BH [29] 1255 & D12, FIMliEEEZEBEBIIADO L) ICREINL, #HilT0ORE
BRIETRCEGCE M U CTH S (VB K &R Ly 578, 513 v LIS, » 13
WA %o €OM, FENT A—=5 o). AT —=VXT X—=5 7V REOWEIIE B,
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HIfiiC/R L7280 e By, & Lol &, Zh el A AT I EA ERI BUIRD & 9 127 55,

)4

v
[1]VT71 [1]VT71 BY —1
v Vv 8V % 8V !
— Jr Jr
Vie = (Lt Byl d ok, 4+ (1-al)L;, (2)

57— %13, Schlesinger [15] 25 DFIHTH 525, T EBURCTFICAND T LD TELVOBEHBHTEI Tk
vy
SRDEDHAER%TH > T, L LTE, By 13100 THo72bDTH S,
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ZO &) AR RS AGA T & Lk, EREKEZOD DR EHEEZ L L TIEILTLD
T\, 728 2AE, RIRELIC X o THEEICEDOEEN LS (B, <0) &1, —EDEEICLER, fi
DT A FE RN T B L) TeThHD, L7zh> T, BB & > TORIMIEICE D S 2%
WHIREADLERIIF L TH b, 512, LEMNNMMEZER ORI, 578 L, DERIZE->T
b, BA K OMRIZE-TEH, H20VRTOMFIZL>THENL) LN TEL I LEEER
LTwWb,

6 Il —Ta iR
6.1 EMEEICEZ IHE

VIial—varOfFERPLELNG, BB LR OBWEREICTG 2 AHEFRL, ZORE
3. AR ES AR TN ERN LGRS, IWROMHEBRIrS 263 s
BHOEEL B ZITTWAZ L IEE L2 TR R S R, ZOMIZZ %, —HMtgHRE 7L
DEBELIFEIENDDTH 5,

Adaptation 2% WA DK, INE. ZOMOBWIZE 2 BB 3~ 5 [HfirhiTwb,

KDOBENPSATBI ). TT, HRIZBWTIX, 3ELADY) T TIIAEDEERES R IT-
ENEENEN, TN EICRDEERERTAF AT S, T2, EEMTTHAEA FER
M7 IVTICBIL2EOHENELENTHLEDREL TR S v, NEOEAIZ, KELIL
KB 2 AEFERER RIS T E D RN, A4 2 B, K, hEH - ALERT 7 ) A BT A EEORE
LWBENEN TV D, MY ET IR EDZOMOBMOLE L. KREIZBIF 53 LW IEERE
ELHk, E-AEERT 7 A, S THNT T 7)) BB BEEDFEEIR L FER TV D,

RIZ, BIED D DGEDRERE AL D o KERWOAEIHMHEIEL (R oTwd, KOE,
—FEELREE, AV FREET VT ORECAEERIMNEETWE I L TH L, NEDEE
b, A Y FPIEDEENENDL LI 12D, ke, PR -LEHT7 7V A BT 2HOEELEL
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-1000
-1200
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3000

Wheat +1 +2 Up
2000 O Wheat +2 +3 Up
B Wheat +3 +5 Up

1000

%,
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4: NEEEROZA (EIEZ% L)
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139



500

400
300 Rice +1 +2 Up
Rice +2 +3 Up
200 B Rice +3 +5 Up
100
0 | _ | | R |
DAY D W D A0 D WD WD WL S Y oY A
SRS N SRR R S
100 & Q74 Fh S QO Y P T OO
10057 C > % © O&@‘b‘é}) <§) 0& ?5’0 \,y @ “0@
SR Qy@@

6: KAEEREDOLL GHIED D)

1000
heat +1 +
800 Wheat +1 +2 Up
Wheat +2 +3 Up
600 B Wheat +3 +5 Up
400
200
0 - - - - - | L . . - - - - I
IS R T o S N A T RN A NS
200 P T F FF P TP F G TP S
’)‘Z’QC)& S /\’QQ&%‘@Q?/Q&%%@&’% Y”&@*&*&&&) %§o
-400 @ %0 é?’ g&“ $®é&»
-600
-800

7 NEEEROZL GEED D)
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FRISNT Wb,

TEEOWHHIMEA RS > TR0k, BRI L ThAan ) THIIEL 556 Lk, EMEDA
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History of Environmental Policy in Japan

Tsuyoshi Kawakami

Abstract

After Meiji Restoration, Japan encouraged industries to catch up modernized western societies. Even
though it had been recognized that this modernization had caused negative impacts on human health,
measures for alleviating the impact on human health had rarely been taken during this period. Since
then, the situation had been almost the same in Japan as it put much weight on economic prosperity.
Environmental policies were not considered well enough as the case of work of national parks management
shows, which was completely stopped during the war time. After the World War I, economic recovery
was the highest priority of Japanese whole policy which caused severe public pollution during the high
economic growth period.

As measures for the severe public pollution, 14 laws had passed to control pollution in the National
Diet of 1970, which is called ‘Pollution Diet’. Since the need for organizational environmental policy
implementation was strongly recognized, the Environment Agency was established in 1971. After that,
various environmental policies have been mostly implemented under the Environment Agency. In the
late 70’s to early 80’s, so called metropolitan/citizen life type of pollution had emerged which required
environment policies to provide new ways of solution measures. In the late 80’s, paradigm shift has
occurred in the environmental policy due to the fact that new type of environmental problems come
one after another which lead to change the recognition that symptomatic therapy would never solve the
environmental problems fundamentally.

Based on the Basic Environment Law (1993), and the Basic Environment Plan (1994), which are the new
policy framework, environmental policy was implemented in an integrated manner. Environmental Impact
assessment law has eventually established in 1997.With regard to the global environmental policy, Japan
hosted the COP3 in Kyoto and successfully adopted Kyoto protocol which increased visibility of Japan in
the international society.

In 2001, Environment Agency has promoted to Ministry of the Environment as the results of reforming
central governmental bodies which marked a mile-stone for new environmental policy. Many individual
recycling laws as well as the Basic law for sound material cycle society were established these days. In the
fields of air and water pollution prevention, command and control measures were enlarged, including the
introduction of policy mix.

EIA system now includes Strategic Environmental impact Assessment. Such policy development shows
that after the establishment of Ministry of the Environment, policy measures become more effective and
higher level. Also, growing attention to the policy interaction between Environment and Economy have
been paid, such as greening taxation, eco-point system, eco-industry supporting measures. As a hosting
country of COP10 of Biodiversity Convention, Japan lead the conference with successful agreements.

On the other hand, Japan suffered severe catastrophe on March 11th in 2011. It caused severe damage to
people’s daily life and socio-economic activities as well as new environmental problem, the radioactive
contamination. The failure of coping the issue by an administrative bodies and the electric company in
charge, had lead to establishing the Atomic Energy Safety agency under the Ministry of the Environment,

thus the scope of environmental policy further enlarged.
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