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Analysis of time variations of radioactive substances in the water accumulated at the
bottom of the main buildings of the Fukushima Daiichi Nuclear Power Plant (4)

Kuninori Otsubo

Abstract

This paper shows the latest results of weekly variations of radio-active substances in the water
accumulated at the bottom of the main buildings of the Fukushima Daiichi Nuclear Power Plant. It has
passed almost one year from the previous publishing of my paper on this issue. During the period, the
weekly data of cesium 137, tritium, and chloride ion of the accumulated water have been kept reported by
Tokyo Electric Power Co. Ltd. The weekly variations of the three parameters have shown the following new

tendencies.

(1) At present, from about 78% contaminated water reserved in the temporary reserving tanks, all
radioactive substances except for tritium have been removed.

(2) The strengths of radiation of cesium 137 and tritium began to increase as of October 2016 and kept
increasing until now. Especially the degree of increase of tritium has been remarkable. The cause of
those increases was recognized that the amount of groundwater flowing into the main buildings has
been decreased to 120m*/day from 400m*day, almost one-fourth. As for cesium137, a countermeasure
was begun to be taken; however, as for tritium, there was no effective countermeasure for the increase.

(3) The concentration of chloride ion began to decrease again on Jan. 2016 and has been varying between
200ppm and 400ppm until now, although it had increased up to 960ppm at a certain time. It was
found that main cause of those behaviors was the variation of chloride ion concentration of the

groundwater flowing into the main buildings.
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NB A ZZLIPAYLOT, ST DRET 7D OE T 528137, 72Z0 KD Cl i ez
BMSELZE RV STA T HH T ARFHDOAEMGEL 72,

HERT. HDHH (t= tl) EINA IS AR CHEFE C, DTF YK AT R q CREPISE KIS TnWAHS
EERWELZY . CoE . KGRI 2T CU 2SR ENLD T, FREOZF)KOCE
JEDZALIZ (2) T“ﬂ‘ﬁ]ﬁf‘%éﬁ\ RIKACILERZE 1 K 15 Gk NA 7S AP DG oK D5 B % %
F%, 7RV ARREDI-Z)KEHTIOFNROEGFEE Ven &5 58, OB E AN TTO Cl A
T OP LRI IRA L %25

d (VpsC) / dt = qgcg + qub _ (qc+ Qs+ qb) (e (3)

I Ve l3—EEBEL t= tIZBIAIEER Coy EHIZ. q= qt+ g+ @& T 5L, t=t D Cr
A% AIREORHZ L, Rl TEEIN S,

C(t) = (ngg + qub) / qe
+ (Ce= (qeCo+ qCr) / ) €XP (= (t = 1) / Vippg) worresmsessssssssssssssssss s (4)
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3) £ A 137 DY RIREDEAL

£ 1137 (Csizy) DOFENEFI 304E2D T, A = 0.00044 (1/week) THYA = 0 &L BTES, T2,
B2 Y DOELETOV = 0THb, AR TAIZIZEITA7IZETN TOARWEIGETELDT, B
HFVIZ—ELETIUL, t=0 COMPEEL CLThL. Cow DERIBEDEILIZLIT 5,

C (t) — Y/ (qc_'_ qg) + (Co— )// (qc_,_ qg)) exp (_(qc+ qg) t/V) ........................................................ <5>
Rl e = 6 LIRS, /NA 7S 2% 0 Tl BE Co DG Bk 5 i qp T/ A EDLAIHTHI R 2SN T
WA AL THYKIZEY Y 4137 REHEEE (SARRY 725)) TCsipy RANA Y F I ADRFENLD T,
FERED/ZFNIKD Csir i FEDOZALIZI (5) THHMIITESAY, SARRY AL TOHGKIEA (5) TILEFE
ﬁlﬁf%iﬁ‘/ Y% %:VC\O) CS]37 O)LT'@ féfllliimi\(kfﬁk@%o

d (VpyC) /dt = qub +y- th .................................................................................................... (6)

::VC\\ q‘: qc+ qg+ qb'/c\})za)o gHFEﬁEPVPHLiQ%J:1ﬁ%¢ﬂLf\ t:tlblj'o’ﬁ'%(\}%}géce}:j_%k\ t=1t;
LAEED Cs1y i FEDIFHIZALIE, RINTERKSN D,

C (t) — (qub+ )/) /q[ + (Ce_ (qbcb+ Y) /ql) exp (-q; (t _ t]) /VPH) ............................................... <7>
4) PUF I LAOYRIBEEDOEAL
M)}F 2 (T) OFFINTHI 12 4E0 T, A= 0.0011 (1/week) £72DA= 0 LT TES, N)F T LDY;
AL 0V =0ZEHTH S, TAM FKFOTIZMR TELEL, VE—ELRETIUL, t=0TORESL
Cob T 2L TOEmIEEDEALIILL T L5,
C(t) — y/qg + (Co— y/qg) exp (_qgt/v) ........................................................................................ (8)
HDIH =t LU, NA S 2% CREE GO Gk D% & g TV AR E DL AIHTII R 2 S
TWDHA . TILSARRY R ALPS 28 % IV TR TERWO T, FERENOI-F)KS T O A RS
DIZFNIKE A SAFRH DTG G R D5 8% 2T Do ZDH 4O T OW I,

d (VC) /dt = qub +y- ng ...................................................................................................... (9)

Eebo Ve—EEBUET UL, t=tIIBIT2REZC.LT AL, t=t DEOTREORMZIE, kX
TFEEND,

C(t)= (qub +y)/ Qg + (Ce= (@G + Y)/qg) eXP (=g (t = 1)) / V) wommmmsmmss (10)
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(2) BEFIF-% WAKPDFBLMEDRE (&E) BT — 28T

W5 v 7 R OCIREEE Coy OTEHRIREEIZDWTIE, TV A - )= A BRI L TR AR S Tw
Bo ZIZTIE, 20114E6 H1I5HA M AFE SN TN A333 B3 D F —y 238724 Fa Rk, 59Kk
DF TV TEGHE A TIER BEZ 1AM TRINTND, T ORURHEEEE DR 2k
DT, 201149 ADSHILETI O Web AN 17 HIIB CAKINLT =55 5", M-51F

CI'v BEY Csiyy EN) T4 T DR REE DB ZA 20 ok FoR (REEEZ N TER) TRLZD
DTHDo CUIREE, BIU Cspy BUATHIEEEZ 2011457 5 H22520174F 11 H2HE T, TG HREEE X
20114F9 H20H2252017 4F 10 H 10 HE TE %o TV 5,

1.00E+10
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1.00E+07 L ' e S 8
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B—5TRENTWAEClI DI, KA & A DT TRK SN R DIRIE TH D, 55278
BN, TOEARREE HTHUIB BRSNS HYKIEEREHN ORI T 0720 T, [K-50C i
JEEERBNCEVROCIREEE ZTE, Ll §279 8RR @R DAL ko570
L ARRERDLATHTUIRE RSN TLED T, K-5OCIEEIZ T EEMNO/-FDKOCIIEELNEDIZR-
TWhEEZLND,
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2) & ¥ L 137 DI R

—51ZEAUE, Coi ORETRRTREEIX 2011 4E 7 H 5HI213 2.1 X 10° Bq/L - 72b D350t Bk R CiE
FRANARIEL 55 80 a7 A HARIRE A INERY 85 125 830D 2513 — 72 il (#9 1.9 X 107 B/L) |2l
FELTWHERERTRL 720 ZD %, 4525038500 (2016 4E 4 B EA)) A5, BN, HAMEED. 4527858
Y (2016 4E 10 HPA)) 1213 1.0X 10'Bg/LE T F 25076

L2l 8527931218, 3.0X107 B/LIZBkia LAvo7ze SZHUSOWTHEIX, [4 1588 T/B OIKE:
WIS L T i G 4ok e 70w AR ICRE XL 7200 T 2016 4F 11 A @i EE 2Bl S L
Bl e, HRIHREL TV, HEOWE M), ZORIERE FHAWiX201749 A12137.4X10' Bg/LET
FEL7z 2017 4 10 A7) 7t R1£5.0X 10" Bg/L ThH Do

B — 512" SIS Csiyy OISR EEIX, T OY AR E HTIOW) 7 D7=FN K OB #E R EEL K E 25
RKOTPEMETH D, 5278 MLLHNE, WERIIEEINLHFIKIEERERBRANOIEYKIETIZo70
Ty ZOFHMEIZFERENOLFNKROBEHRBELE 2 TEOA, 4279 B EIE EEE DA 50
BRI ESN TR TNEDT, PIMEIZTFEEFNKD Csis i FER IELUEBL Tz,

3) by %'ﬂw)iﬁtﬁa‘ﬁ'&'ﬁ

5121372 F ) AKICEEN D TORGREE DAL REN TS, HHTICHVSNZ72E) K, K-
4DV AT AR BV TRALEEE O AT THRIEN /2D TH L, TG, 201149 H20HIZ
124.2X10° Bq/Ld>7-b D75 R B FR CEARMIAIRL . 55 16038 (2014457 H L4)) 72004
3.0X10° Bq/LIZ#itL22dH o7z, 5 250 HAN D HAEAe S, 45 278 BEERHY > 7 Cld 1.0 X 10°
Bg/LIiE€ FH%o7ze €D AU A 33008 (20174 10 H) 12131.6X10° Bq/LET LA L720 TIZDOWT
1. %279 8L THoTH, K- 5 ORUGHRIRE X EERE N/ KO RUGHR5R EEZ TE LB T
Bo

4) 72 % Y KOG G EIREZAL O KL IR

M-61%. ClEE. BIO cSmaTm&%ﬁ%mﬁ?@l_ Mbrk e e ORI EHE TERITTLL T
IRLIZDTHL, THFRMEEZEDOY & 25 150 HF TORKZTEFHT20114E7 ASHOfEA HHL 2
DtiEIfEEL 72,

5516038 DU T O RS SR EE OZE B/ 85— 13 Cs1yy DZFAULTIEL TS IR OEMIE, HR
BHDTFELS T ORGSR E DR Y 2 R TEERL DD TH D, 45160 M LLEIZ T EEOTE
HEDSKEL Do ZOFRRIE. K (8) IZBWTTOMMER A WAL 735 S RIS T 575, FEHMEILE
PCERWFEELRL TV 5,

5) ZHOHEEALREICH T 5B %

CliEE, Csip BLOTHGHRIRE D% 270 BF TOMBRBALIFEICOWTIE, W53 BB —

SRS HE R N D7 F K OTEHEHGRROMENT (1), (2). (3)) Y #BHSN/Vv, 22T H
27038 (20164E9 H) LIBEOBANIDOWTEE T 5,
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i) Bi#A 4 ViREOHEZE

DN OZLIZEY, 180 LMED CliRED E TBIOR KL, BEIZH AT 2T IKO Cl- D
DEEN B DHEHEE TES,

RO 7 RL 2 DO R SN M T AKOCIEEE X, ZO—4F1E150~ 400ppm TEBIL T2%™
COCIEREIZ, TP +8.5m M@ I BT A1 T KD CUiER L T0AEEZBND, bhaMll, &5
PO R E SN TV AT K A7 SATOHL T /KD Cl il FE I3 60ppm Fi % T 5™ o HiE O Cl il
JEDHH DL 300ppm A i VR RNE, SIS FHCS RN T FIR 2 HI T H7coldk Sz ik e
EZONL. WEAILTP +8.5m MuikfE 21 E L H M TKBICEREL . M TFKOF FeEbIZF 4R
BENOKEHAL THEDEZ 25N, M-51281F5Cl R, (qC+qCs) /g HIB, T
BENORAM T RO EE R, FEREUNADPSEHESINDEGIRO CL ORELTR AR, SHIZETFHA
WHIKEIZEDIFELLEE 2615,

i) £ L1378 MY F 7 A O LR EE DML

B—6Tld, Csiy& TORETHRIREE DS 250 A0 A 555 278 M TEIKL TD25, THHDIEA DR
RIZESODSZ e BEHEW E O IE y HZALL 72813F 21N, DR DE DTG GO K D5k
BEHN G A ST L 4725700,

55279 B2 ABE Csiyy DIRFEDBRAA LA, Z D%, HREE EADHNTWD, ZIUIDWTIE, B
EHIVFANIARENTZ, 8 15 T/B KA O i BE G 5 Gk 2 HTHZAS 3R L 72720012 L B
CsiDWETEIRED FAFIIIABL TS TORSHEEEIC OV TR T HIL/2EY, 45279
FEIZED B ARBHHY ., EOHRIBED LA AT D,
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BRISBEART LTS DETFRIL 72, Ll TSI, T Eb B il fil ) Tb, B
O, Fhenat (7). KX (10) TEETED,

55250 U7 O SHREE ML, BEE DI SOHEGIROB R R E O C. LT
E%o ZZTy Gon Quids FNENE 250 HEFTD v qDHEL. quv quld FIENEE 279 B LLED
Qe qDIEET D0

Csiyy DA, C.DMEILY (qotqe) TEREIND, T2, K (7) I, t =0 TC— Cu= (@Coty) /qu
Zho ZZTy qu= (qQu+ qu+ Q) Thbo HHEHOFMNF—2"125IUL, 552503824720 TlE qurqe =
750m’/day THY. #5279 FLLEIE qu = 480m*/day THHD T,

(chb+ )/) /q” > )’/ (qco + ng) ................................................................................................... (11)

DAL Do R (7) £30 (11) KD, Coiy ORUATHFRIREEL. 55 28 LELIBERML AL T, (@Coty) /qu 2
T T &%,

TOWE. C.OMEIE, y/qe THEEND, T2 2 (10) I, t > 0 TC— Cu= (qCo + y) /g L7050
FEPF = NZEIUL, 45250 LRI qu = 450m*/day THY. 45279 LU gy = 120m*/day THHD

(qub+)/)/qg1 >> Y/qgo ............................................................................................................. (12>

LT %o 3 (10) &3 (12) ). TORSHRIEE L. 65279 MUIRE, FHL ML y/qe OAELL 1
D (@Co+y) /qq \THHEL TR LD FREHRDD, FHEIIBIE T Coimn TEDIZCr& g DI
AR T,

FEEIE, 200 10 FICE HKIEBE S AT 2 OB MWLM EZEFEL, TEERA M T KE %
120m?/day FEFELS, @ HHKIEAR g% 210m*/day FEEEI IR SR 7220 ZAUSKY, —BERTRESY > 2
R SN LI YR 270m3  day FREE LI A 21275720 L L. qu& qe DI IcE). ERRND7:
FOIKD Csiir & T O HREEL IR LA, Cc DS A7 W Ca 12D Lo TLES
7=blF Thb,

5. BRKWERCHNDIEE
(1) BRASH Y X7 LDSHE

1) 1~4587-F ) K2 LI 7 ARBEFENERETHHE S AT A

WIUE L, EEE DSOS T 515 8K 2 HTL, Tut A @ RIS EL TR L7k,
SARRY ¥ "CCsi5 8 ANIVF I ADBREZHEMEL T Do HTIR 7 TE AR I SND m i B 15 ek
R HKOWEB SRR SIRIN T 5720, 1~ 45187 F) KA %R T I L) SARRY & NE 2§ 5 %
MlAE R E T HAEBL DY . COFBRIATLAHRELIGOL, HTIE 7O A RI2IE, 1~4
FEENOTZENKIZT TR, MOREE LRI O SR G FR P 2SI TBI LAY, HTI 7 ut
AR RN DR K OB B OFREE 1 ~ 45 BN O72EK O R B O % e 55D T
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13750 RILENIDOIIFIE KL AT AOREFHA DS PIREIN TR0, BEIRIE, 1~451872
FOREEIE TN T LT T = DRITRITRO SN S,

B, B EETOT LA - ))—2AEEHIE, 7T av 2R EHTIOCs,5, D HU AR EE L 2 72472
BV, CIUHHEL CT—2RUII b i d b, ZIUL, HTIDS®D Coyy DY 2TV - T —57532017
HE3HIAMBEECEHIN TOARNWIETHD, TOEARRIZOWTIR fﬂiﬂ@%ﬁfﬁf‘ﬂﬂuw .
T = IWHEFENTDLDEIIX R TH S, 47“/7"’)‘/7“%33‘%[%5‘-%23?(1@/\ékﬁ“mimﬁﬁc%“—ﬁﬁfi\\%é
NV OR, STV THIUIM SN2 OFHHP L EETH S,

BB, W-5. H-6 DIERICHIZD, 201743 HOALIBED HTIO Csysr i FEIC DWW T, HFED Web
ETOBHIFEREN TR TR AL 72,

2) 1~ 4 BRI KL O B¢ i

SARRY &N LB BRERH T KGEAICED, EEEFEKP OB REIRE IR T L TETWA, R
THREKE GFHKE) T ARRAZEDBAL TLIEbHY, 5279 MR, EEEHNOF)K
DR F LR X F R TWh, 20720, ﬁ%&’ﬂwﬁ@ﬁ&z%ﬁ““f@r@%ﬁﬁéﬁé’a%ﬁﬂ’qn:
SARRY N XD HK O A3 43 EHE FRRICHK T 5740 (TR KISLREN) 2Bl 1ERE
LEZEMSELTHPHEA TS, G R EALR L, BN RO O SrALELKF %74/75%/\115%
34 FHRDT/B, F72ROMWILKTA O3 IEL 1 5HE TR R/BBIU 2 5 T/B~. Z1ZiL
QLERES DR & T K CERD RS o T D, 3 - 45 MR LR 12 2017 4 12 A
Oy 1+ 2 5B K LEE M2 2018 4R 2 A 0B B S T ESN T A Y,

NI EAEEFEKEE qu& TIUL, Coipr DWW I AE Co |l ZHHEL T 8

[EREEVINDEIE SEe: Q=Y

C, = (qub+y)/(qu + qd) < (chb+)’)/(]u ................................................................................ (13)

RIS, Cl- 2 DWW THHF7 W E Co \ L T D E b, EEEK DRI D IR TE %,

Co, = (ngg + qub)/(qu + (]d) < (ngg + qub)/ Quu 77 (14)

L2 L. TICBEL T, i i1 (qpCoty) /quDFTETHAHD T, HIEE AL LW AE DAL H 1%
WFRFCE WA A T A72DIZIZ T KA BZ IR SR WA ZN) I TER Y,

(2) MU F I LFBLEKIER

FRMDINZALPS FEabo TL TOIH RO TIZRRE TER\V e TIHGOKE IR 5 — R iFES > 713
BN TS 2 AT TV

FEBEER B IR T AT =TI B SN TN B H G LB R 2 B 2 Db &N T 2t 5121
FTBIAT T+ —A (M) FILIKT AT T4+ —A) DR m STz 20134E 12 25 HIZEE 1 mIAShi S, 2016
45 27 HETIZEN5 MO SED B, 20164E 6 A3 HIZ [N)F 7 L0KF A7 74— A5 E | AT LS
Nizo WMEEFIE, NFYLGHEIKROMEA, e, KR AREIOWT, LEBRHEL

16
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T 202 —MEREAIRDK ST L TOI RELIZ DN )S, BETHE T Coli T Eo%keatt, £
TF Y ADE G RE T A TNHRTL T, ST EEDSHRIRIN THOLHELRE SN D,

(4) BRI 7 V) OFRTEIC A b 5 EAR

INETOTVA - V)= 2ZEHRRED? AT IUL, R FIFEROBRERT ) O W B LEER
REEIXZEL TNDHEEZHND,

LAl BRAGAADRENTUIVEAS, KIREL TETORET 7D BRI E > TV B e
IZLDMETDERAL IO TRV, FHEL T, AT [RET 7VOFMEICE>TE. BEDBE
JAETE RS E RIS 52 8bd 20T, FAIIRELT 7 OFTTE OMERRIEEA~ D)% R 72
Vo | BV FIRE MRS E D555\,

TEEKBOM T KEOREE LT -5 DRFE, ZOMBMEEOHE RITED—DLE Z DI,
TEE KO T AREICOWTIE, B4 THEL7ZUAOHLERIZIEAL RO ILIE
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R BER BT Ao Ty BRI T - AP S DT 12T BB KR & B 72 B A A
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O FAKRDOKEHAELFERL THhHPYRT WL TART REEE D, 20184FFD 1 ~4 5 H T/BUHEIT
HRE KB H T ARDORELOKEE=5) 7 AFH SN THBIETTHY Y. ZAUZ DN THEHIE RO
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Experiences and Challenges of Environmental Cooperation in Northeast Asia

Yuta Okazaki

Abstract

In Northeast Asian region, various bilateral and multilateral environmental cooperation has been
implemented particularly among Japan, China and Korea among other countries for about the past thirty
years. As under the discussion of community building in the region, environmental cooperation is one of
the most promising areas for further cooperation.

On the other hand, recent rapid economic development in China and Korea changed the original
standing position of the countries as donor county and recipient countries. Advanced environment policy
in China has enlarged environmental industry market of the country while companies including Japanese
and Korean companies in China are facing strict regulations.

New cooperation mode is necessary as the region is facing new problems such as radioactive
pollution originated from the nuclear accident in the Fukushima Daiichi Nuclear Power Plant, and global
environmental problems such as climate change and biological diversity, in addition to transboundary
pollution issues such as acid rain, and dust and sand storm, and the region is deepening mutual economic
reliance among the countries.

Also, recent political tension due to security, territorial and historical issues in the region has given
negative impact not only on economy, cultural as well as environmental cooperation. On the other hand, it
is highly expected that environmental cooperation could play a role to improve the regional tension.

In this paper, the author will review history of environmental cooperation in Northeast Asia and analyze

facing issues and discuss future prospect by responding to the challenges.
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Experiences and Challenges of Environmental Cooperation in Northeast Asia

I. Introduction

In Northeast Asian region, various environmental cooperation has been conducted for about 30 years,
mainly by Japan, China, and Korea. As discussions on community building in the region has being held,
the environmental field is one of the promising fields where further cooperation is expected in the future.

At the ASEAN + 3 Summit in 1998, under the President Kim Dae Jung’s initiative of Korea, an expert
conference “East Asia Vision Group” aimed at materializing East Asian regional cooperation was established.
The group submitted the report “Toward the East Asia Community” in 2001, which led to the holding of
the East Asia Summit (Lee, 2015).

On the other hand, the rapid economic growth of China in recent years has led to changes in the
standing position of the traditional donor country and recipient countries. In addition to the transboundary
air pollution such as acid rain and yellow sand which had been the problem until now, the region faces
new problems such as the Fukushima Nuclear Power Plant accident and global issues including climate
change and biodiversity. Expanded mutual economic dependence also made the countries explore ways of
cooperation that ore different from conventional ones. Furthermore, in recent years, the political tension
triggered by the security, territorial, and historical issues in the region also brought obstacles not only to
economic and cultural exchanges but also to environmental cooperation. At the same time, expectations
for cooperation in the environmental field are increasing as a means of improving regional tension.

In this paper, the author will review the history of the past environmental cooperation in Northeast

Asia region, analyze the challenges faced, and look for future developments.

Il. History of environmental cooperation in Northeast Asia

In Northeast Asia, there are several frameworks for bilateral and multilateral environmental cooperation.
In this section, the author will review the history of environmental cooperation in Northeast Asia region
for about 30 years.

As a major environmental cooperation partnership in the region, environmental cooperation between
Japan and China must be highlighted first. Normalization of diplomacy was realized by the Japan-China
Joint Statement in 1972 and the Japan-China Friendship Peace Treaty was concluded in 1978. From the next
year, the Japanese Government’s assistance to the development of China was started. Official development
assistance consists of ODA loans, technical cooperation and grant aid, of which ODA loan had dominated
the whole cooperation in terms of monetary values (Otsuka, 2015). Environmental projects had started
around 1988 as ODA projects such as sewage treatment plants, natural gas thermal power plants, railways,
forestation and so forth. The share of environmental projects of the whole ODA projects had increased

to around 70% after 2001. In total, approximately one trillion yen out of about three trillion yen was
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allocated for environmental cooperation projects (Someno, 2009). In 1998, City of Dalian, Chongqing and
Guiyang were selected as environmental model city, and intensive support such as air pollution control
technology was installed. Environmental information monitoring equipment were also installed in 100
cities all over China since 2000. Through such large-scale funding, pollution control facilities and their
management know-how have been shared, and abundant human connections have been formed between the
two countries. In 1996, the Japan-China Friendship Center for Environmental Protection was established
in Beijing with the grant aid from the Japanese Government. In the center, Japanese experts have been
stationed since 1992 in preparation for the establishment, and the center has served as a platform for Japan-
China environmental cooperation, including being a base for technical cooperation projects such as human
resources capacity building, environmental monitoring, dust and sand storm and acid rain countermeasures,
corporate environmental supervision system, dioxin and POPs analysis, recycling economy promotion, and
environmentally friendly society building. The center has grown into a core research institute with about
700 staff, and it functions as a comprehensive research base from policy planning, monitoring and analysis,
capacity building and so on. To date, 377 Japanese experts have been dispatched to the center, 274 persons
and more than 3,000 persons participated in training programs respectively in Japan and China (Sino-Japan
Center Friendship Center for Environmental Protection, 2016).

Regarding cooperation including other countries in Northeast Asia in addition to Japan and China,
the Japan - Korea Environmental Science Symposium held in 1988 served as a catalyst for the progress of
cooperation in the region. China, Mongolia and the Soviet Union participated as observers. Rather than
deciding specific matters, it aimed for sharing environmental information of each country, deepening mutual
understanding among participants, thereby contributing to promotion of environmental policies of their
own country and promotion of bilateral and multilateral cooperation.

In 1992, Northeast Asia Conference on Environmental Cooperation (NEAC), which made up of Japan,
China, Korea, Mongolia and Russia was launched, and environmental experts from environmental agencies,
local governments and research institutes of the five countries had participated in the discussion together
with the United Nations Environment Program (UNEP), the United Nations Development Program
(UNDP), the United Nations Economic and Social Commission for Asia and the Pacific (ESCAP) as
observers (MOE, n.d.).

In 1993, the Japan-Korea Environmental Protection Cooperation Agreement and the China-Korea
Environmental Protection Cooperation Agreement were concluded, and official cooperation between
the governments began. Between Japan and Korea, Joint Committees on Environmental Protection and
Cooperation were held nineteen times until 2017, and discussions on air pollution, climate change, marine
pollution, and so forth have been discussed. For individual tasks such as waste recycling and climate change,
individual policy dialogues have been conducted between the Ministry of the Environment of the two
countries (MOE, n.d.; Nitta, 2011). Between China and Korea, environmental cooperation is the second
most active field after economic cooperation, and they set up various levels of dialogue framework including
summit meeting, ministerial meeting, and director general meeting. Cooperation includes environmental

data erchange, environmental industry, Beijing City - Seoul City Cooperation (Qiu, 2017).
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Also from that same year, the North-East Asian Subregional Program for Environmental Cooperation
(NEASPEC), consisting of Japan, China, Korea, Mongolia, Russia and North Korea, started under
UNESCAP, and has been working on transboundary air pollution, desertification, nature conservation,
marine conservation and low carbon urbanization (MOE, n.d.). Jung (2016) notes the importance of
technical support projects for countermeasures against transboundary air pollution from coal-fired power
plants, while he points out inefficient communication among different focal point between the countries
(Ministry of Environment and Ministry of Foreign Affairs) and overlapping of NEASPEC which covers
comprehensive cooperation and the other individual cooperation bodies.

In 1994, Japan-China Environmental Protection Cooperation Agreement was concluded, and
information exchange, expert exchange, seminar, collaborative research, etc. in the nine fields such as air
pollution prevention, water pollution prevention, treatment of hazardous waste started. It also promoted
cooperation by various stakeholders. The Japan-China Environment Protection Joint Committee established
under the agreement held ten meetings up to 2012. Other than the ODA loan projects mentioned above,
various cooperation such as air, water, soil, wildlife protection, climate change, energy conservation and
environmental business are being carried out today.

Also in 1994, the Northwest Pacific Action Plan (NOWPAP) started by Japan, China, Korea and Russia
as one of the 13 UNEP Regional Seas Program in the world to protect marine environment in the Yellow Sea
and Sea of Japan (the East Sea). Cooperation includes oil spill accident emergency response plan, followed
by the Nakhodka incident, and joint monitoring and countermeasures of marine drifting garbage (MOE,
n.d.). Jung (2016) points out shortage of budget as the secretariat is dispersed in the two locations in Japan
and Korea with limited budget of 950,000 USD for 2016-2017.

In 1999, Tripartite Environmental Ministers Meeting (TEMM), the high-level dialogue among Japan,
China and Korea’s environmental ministers started which will be highlighted in the next session.

In 2000, Long-range Transboundary Air Pollutants in Northeast Asia (LTP) was started by the
three countries which eventually belonged to the TEMM. This project aims for collaborative research on
monitoring of long-range transboundary air pollutants (ground and satellite monitoring) and modeling.
Experts have been working together, but publishing the data which estimate share of contribution of
transboundary contamination of PM 2.5 and ozone has always been sensitive theme. The latest research
results will be reported to the TEMM 20 in 2018 (Lyu, 2017).

In 2001, Acid Deposition Monitoring Network in East Asia (EANET) was established by Japan’s
initiatives, which currently have 13 member states. The network designates 56 monitoring stations and
monitors acid rain with a common method in each country, aiming to form common consciousness about
the state of acid rain, and the scientific base under the international cooperation, which will lead to acid rain
countermeasures (MOE, n.d.). While EANET is expanding activity targets from acid rain to PM 2.5 and

ozone monitoring, the priorities of the participating countries are not necessarily consistent (Jung 2016).
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Tablel. History of Environmental Cooperation in Northeast Asia

1988: Japanese Official Development Aide for China expanded to environmental field.

1988: The first Japan-Korea Environmental Science Symposium (China as observer)

1992: The first Northeast Asia Conference on Environmental Cooperation (NEAC)
:Japan, China, Korea + Mongolia, Russia

1993: Japan-Korea Environmental Cooperation Agreement

1993: China-Korea Environmental Cooperation Agreement

1993: The North-East Asian Sub-regional Program for Environmental Cooperation (NEASPEC):
Japan, China, Korea + Mongolia, Russia, DPRK

1994: Japan-China Environmental Cooperation Agreement

1994: The Northwest Pacific Action Plan (NOWPAP) for marine environment : Japan, China,
Korea + Russia

1995: The Long-range Transboundary Air Pollutants (LTP) project : Japan, China, Korea

1999: The first Tripartite Environmental Ministers Meeting : Japan, China, Korea

2001: Acid Deposition Monitoring Network in East Asia (EANET): Japan, China, Korea + Mongolia,
Russia, Indonesia, Malaysia, Philippines, Thailand, Viet Nam, Cambodia, Laos, Myanmar

lll. TEMM

In this section, development of the TEMM will be reviewed, which is the framework of high-level
environmental cooperation among Japan, China, and Korea, and at the center of cooperation in Northeast
Asia. The TEMM was initiated by Korea in 1999, to promote environmental cooperation based on mutual
respect, fairness, common interests, openness, and transparency. Since 1999, it has never been interrupted
amid regional tensions which brought cancelations and postponements for other trilateral projects, which
shows environmental cooperation has high potential to share common interests among the countries and
relatively easier to proceed. The three countries cooperation that originated in the environmental field has
developed into other administrative fields and summit talks. Currently there are 20 ministerial meetings,
more than 50 intergovernmental meetings and more than 100 joint projects. The summit meeting started
at the opportunity of ASEAN + 3 since 1999 and held independently from 2008. In 2011, the permanent
Japan-China-Korea cooperation secretariat was established.

One of the top priority of the TEMM is transboundary air pollution. Dust and sand storm cooperation
has promoted data sharing and joint research on modeling, monitoring and countermeasures. Air pollution
policy dialogue was started after the serious smog incident in 2013. Mutual recognition of ecolabelling of the
three countries has also been developed under the TEMM cooperation. It also covers marine litter, E-waste,
biodiversity, chemical management and so on. Business Roundtable and Youth Forum are also held in back
to back to the ministerial meeting. Recently, the TEMM 17 in 2015 decided the priority fields for the next
five years (Table 2) and the TEMM 18 in 2016 launched a trilateral cooperation network for environmental

pollution prevention and control technology.
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Table 2. Priority Areas of the TEMM for 2015-2019

1: Air Quality Improvement

2: Biodiversity

3: Chemical Management and Environmental Emergency Response

4: Circulative Management of Resources/3R/Transboundary Movement of E-Waste
5: Climate Change Response

6: Water and Marine Environment

7: Environmental Education, Public Awareness and Corporate Social Responsibility
8: Rural Environmental Management

9: Transition to Green Economy

IV. Experience and Challenge of the TEMM

Cooperation under the TEMM has been undertaken in ways that deepen common recognition of
problems, data sharing, policy dialogue, capacity building, and so on. Under the leadership of the Ministry
of the Environment of the participating countries, some projects involve other stakeholders such as local
governments, researchers, NGOs, etc. Cooperation has been expanded as the ministers have agreed on the
new projects every year. In addition to the ministerial meeting, various activities have been held for each
project.

On the other hand, the limitations of the TEMM are as follows. First of all, no permanent secretariat
and common fund are established. Rather, the focal points of each country occasionally communicate and
allocate funding as voluntary basis (Qiu, 2017). It does not have binding targets and deadlines as it takes
the form of voluntary cooperation with mutual respect (Jung, 2016; Qiu, 2017). This is a major difference
compared with mandatory international framework such as the European Convention on Transboundary
Air Pollution. Type of cooperation does not include hard demonstration projects, only limited to soft
cooperation such as policy dialogue, information exchange, joint research, etc. The size of the budget is
very moderate. Therefore, it is difficult to ascertain the ripple effects of cooperation in short term.

There are also differences in priorities in the three countries (Jung, 2016; Qiu, 2017). It tends to be a
situation that a country affected by transboundary pollution appeal to the country of the origin of the
pollution reflecting domestic public opinion.

The TEMM is a high-level cooperation framework among the environmental cooperation frameworks in
Northeast Asia. Annual ministerial level talks confirm common understanding and instruct cooperation at
the administrative level afterwards, which will give positive effect to advance future cooperation smoothly. It
is important to establish the personal trust relationship necessary for frank discussion with transboundary
pollution among the ministers. It also takes a certain period to confirm the result of the agreed projects.
For the last nineteen years, 15 ministers of Japan, 4 ministers of China and 8 ministers of Korea attended
the TEMM. It might be difficult for short-term ministers to build strong trust relationship with their

counterparts.
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In order to implement environmental policy in each country, inner cooperation among different
departments is indispensable. For example, air pollution policy relates to various departments such as
economy, transportation and agriculture. It is also necessary to improve capacity of local governments. As
recent agenda in the TEMM, control of alien species such as fire ant also needs corroboration with customs
department and port management department. This point is unique challenge in the environmental field.

Finally, there are differences in the duties of the environmental ministries of each country. For example,
concerning wildlife protection and climate change, the Ministry of the Environment is in charge in Japan
and Korea, but not in China, therefore substantive discussion for these topics cannot be made at the TEMM.

Jung (2016) and Qiu (2017) also suggests overlap with other cooperation frameworks. Jung (2016) also

points out leadership (rivalries and geopolitics) as a hurdle in the region.

V. Changes in Standing Positions

As the TEMM will commemorate 20 years anniversary in 2018, there are changing situations in recent
years which will affect the condition of regional cooperation. One of the major changes is economic situation
because of China’ rapid economic development. Initially, Japan was a donor country and China and Korea
were recipient countries, however Korea joined the OECD in 1996 and graduated from ODA in 2000. In
addition, China’s GDP has exceeded that of Japan around 2010, already exceeding twice the level of Japan
(Jung 2016; Nitta, 2011; Otsuka, 2015).

Responding to the situation, there is growing public opinion to oppose to continue assistance for those
“rich countries”. While China has a population of 11 times that of Japan and 26 times the size of the country,
GDP per capita is about one tenth level of Japan, and environmental pollution is still very serious (Table
3). Diplomats and media reporters staying at the site understand the situation and the needs of further
cooperation, but it is hard to get understanding of political leaders and general public in Tokyo who never
visit China and get to know the economic growth of China through the media. In particular, political tension

in recent years has spurred these reactions.

Table 3. Comparative statistics among the three countries

POESST)I > (bln. Sol?)g USD) G]()zf)gse rchaDp;ta CO. (M1 CO: per capita (1) (Tg%rﬁ)
2016 1990 2015 1990 2015 1990 2012 1990 2012 2010
China 1,382 537 5,762 465 4,188 3,893 12,455 3 9 41
Japan 126 3,926 5,019 32,114 39,649 1,305 1,479 11 12 10
Korea 51 364 1,271 8,477 25,280 301 669 7 14 23

Source: United Nations ESCAP Statistical Online Database.

It should also be noted that along with economic development, environmental policy in China is
progressing rapidly. Until recently, in China as a developing country, the enforcement of environmental

regulations had serious problems, where local governments and companies did not comply with the
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regulations. Foreign companies claimed that they were placed to unfair position in competition with local
companies if only they paid cost for compliance to the regulations. However, in recent years, in response to
the serious air pollution, the regulatory system has been strengthened. The speed of policy change is very
fast. In some cases, new emission standards are so strict that even foreign companies’ products are difficult
to achieve the standards (K. Hara, personal communication, November 6, 2017).

Such economic development and strengthened environmental regulations are creating a new market
for environmental business, and the possibility of win-win environmental cooperation is increasing
among companies. In the 13th Five-Year Plan for Energy Saving and Environmental Protection Industry
Development (2016-2020), the Chinese government plans to accelerate the development of the energy saving
and environmental protection market by 2020 from 4.5 trillion RMB in 2015 (NDRC, 2016). Technical
research and development, production and sales of environmental goods by local companies are very active
in order to advance to the new market. International competition of pollution reduction technology, solar
power system, electric vehicle and so on is becoming fierce. In addition, new technologies and services that
have never been experienced in Japan, such as reduction of pollutants using IoT and big data, rapid spread
of rental cycle due to popularization of sharing economy, are progressing. In the future, these movements
will certainly accelerate.

China and Korea are now involved in international environmental cooperation in Asian region and
globally. Asia Infrastructure Investment Bank, the Belt and Road Initiative also focus on environmental
field as a pillar of cooperation. China-ASEAN Environment Cooperation Center was established under
the Ministry of the Environmental Protection, China, and climate change training and assistance are
also provided to African countries. In addition, Korea has been promoting international environmental
cooperation, including establishment of Global Green Growth Institute and hosting of the United Nations

Green Climate Fund.

VI. Changes in Facing Issues

Another major change is the change in environmental problems focused in the area. Traditionally,
issues to be discussed in Northeast Asian region include acid rain, dust and sand storm, and PM 2.5, which
are cross-border pollution flying from China to Korea and Japan, and marine litter drifting from China
and Korea to Japan.

On the other hand, problems such as the electronic waste exported from Japan to China and Korea,
the Access and Benefit Sharing of genetic resources under the Convention on Biodiversity, are increasing
interests. The Fukushima Daiichi nuclear power plant accident in 2011 caught strong interest in radioactive
contamination in China and Korea.

The issue of fire ants that became a big concern in summer 2017 was found from cargo exported to Japan
from China, but problems of alien species are expected to increase in both directions in future as economic

globalization progresses.
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Recently, the idea of capturing the environmental impacts accompanying economic activity in the
entire supply chain of products is spreading. Investors and NGOs are pushing companies to disclose
information and implement countermeasures against the occurrence of environmental impacts including
supply chains. As the economic globalization advances, interdependence such as raw material procurement,
parts production, product production is progressing. Unlike transboundary contamination, where origin
of pollution is clear and bring impact through one-way, new problems are more complicated and closer
cooperation will be needed.

Also, policy competition is progressing like carbon emissions trading. In Japan, Tokyo Metropolitan
Government introduced carbon emissions trading in 2010. In China, the pilot projects were introduced
in 7 provinces and cities from 2013, and the national system was introduced in Korea since 2015. China
announced the launch of the national system in 2017. The three countries started an annual seminar in 2016
with a view to future carbon market links. As for conventional environmental measures, Japan is still at
the leading position, but in the future, in some areas of environmental policy, it can be said that the three

countries will enter the era of competition.

VIl. Continuing Cooperation under Regional Tensions

Cooperation has been continuously developed despite tensions between each of Japan, China and Korea.
It indicates environment field would be one of the best fields to promote regional cooperation with mutual
benefits among other fields. Even when high level bilateral contact is difficult, ministers still have opportunity
to meet their counterparts in the occasion of the TEMM.

Having said this, regional tensions became hurdle for environmental cooperation. When tension was
high, due to the pressure from diplomatic authorities, some projects were suspended, or downgraded in
terms of level or scale of participants. Some seminars closed the door to observers and media. More seriously,
the suspension of the cooperation projects led to the decrease in the budgets in the following years which
would give negative impact in the long run.

Vulnerable regional relationships easily lead to overreaction by public opinion and political leaders
against transboundary pollution which would bring vicious circle of hard line by one country and strong
reaction by the other country as an international environmental problem is dealt as a domestic political issue.
Under the political tension, media reporters tend to always look for negative news, and which lead public
opinion toward worse direction. Faced with this situation, people in charge of cooperation projects must
face strong pressure domestically. Business community also face political risk when entering environmental
market in the foreign country, as they found particularly difficult to enter public procurement market under

the hostile relationship of the countries.
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VIIl. Future Prospect

Facing with changes in economic positions and environmental issues as well as political tensions, new
paradigm should be introduced to further develop environmental cooperation in the region.

First of all, political confrontation should not be extended to other areas such as economy, tourism,
culture as well as the environment. As two-way trade, human exchange as well as environmental problems
increase, the confrontation would not only give negative impact on the other country, but also on its own.
Moreover, full range confrontation would make resume of cooperation in future very difficult.

Expectation is very high to use environmental cooperation as leverage to improve bilateral and trilateral
relationship in the region, as officially mentioned by the national leaders. People working for environment
cooperation also hope to somehow contribute to improving the broader “environment” in the region.
However, it would be wrong and would not succeed to overly relying on environment cooperation without
direct negotiation and coordination on the political issues.

Facing with two-way environmental issues in addition to traditional transboundary issues, it is
important to continue discussion in an equal and open manner, and deepen mutual trust. Political trust is
necessary to provide base for smooth cooperation and personal trust between leaders are important.

China and Korea’s involvement in Asian and global environmental cooperation brings chances for
joint collaboration where each county can take advontage of its policy experiance, technology, human and
financial resources, and jointly provide assistance to other countries, and plays leading roles in the world. At
the same time, it is an opportunity to further strengthen existing cooperation in the region. The countries
should consider staring to work from areas which they find relatively easier to set concrete numerical targets
and time table.

Chance of win-win cooperation should be explored between the countries beyond the traditional one-
sided aid. Recognizing that Chinese companies are catching up at the technology level, it is important for
Japanese companies to promote production and sales based on local needs with low-cost. The support that
the government can provide to enterprises is to secure the political stability of the region first, and then to
provide necessary assistance for specific projects. Especially for small and medium enterprises, sufficient
support should be considered.

With China’s economic growth, the development of new technologies, and the development of
environmental policies, Japan’s experience will become older in the future. Therefore, it is necessary to
constantly make improvements on domestic policies without believing in one’s publicity, by taking account
of competition of companies’ technologies and new era of inter-government policy competition.

When considering further cooperation, possibility of multi-stakeholder participation is advantage of
environmental cooperation. Track 1.5 and Track 2 cooperation, especially involvement of NGOs and the
youth should be further promoted. In this sense, the countries should consider more diverse participants

beyond traditional manner.
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Abstract

Sacred natural sites and indigenous and community conserved areas (ICCAs) are repositories of
biological and cultural diversity, and represent communities’ religious values, customary rules, institutional
fabric, traditional knowledge and conservation culture. With changing environments, ICCAs, including
sacred sites, face external and internal challenges to their survival, evolution and preservation. As such,
ICCAs require recognition on par with the official protected areas managed by governments. Yet despite
increasing recognition of ICCAs in international conservation policies, they still largely lack effective
and appropriate recognition in national policies and practices. In addition to exploring sacred groves as
ICCAs, this article examines the policy and legal instruments that recognize ICCAs at the international and
national levels. This article also recommends strategies to enhance the protection of ICCAs, including by
shifting the paradigm from government-controlled protected areas to community-controlled conservation
areas. National policies and legislation must give more prominence to the customary laws and traditional
institutions of the indigenous peoples and local communities managing these conservation areas, as well
as acknowledging their rights to self-governance and self-determination.
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International Overview of Sacred Natural Sites and Indigenous and
Community Conserved Areas (ICCAs) and the Need for Their Recognition

Introduction

Indigenous peoples and local communities, both settled and nomadic, have for millennia played a
critical role in conserving a variety of natural environments and species. Such conserved areas range in size
from a few trees or a small tract of land to much larger landscapes. These communities practice conservation
for a variety of economic, social, cultural, spiritual, and aesthetic reasons. These local conservation areas
were popularly known as ‘sacred groves’ - culturally conserved sites with flora and fauna, religious sites
with significant biota, and environmentally conserved areas protected and preserved by indigenous people
and / or local communities. Once existing all over the world, particularly in ancient Europe, Japan, China,
the Indian subcontinent, South-East Asia, Africa, Mexico, and parts of the Middle East, today most sacred
groves are contained within government-managed protected areas such as national parks and sanctuaries,

or outside formal protected areas altogether.

The ancient culture of conservation has continued into the early 21* century with the modern movement
of nature conservation on the part of States. Indigenous people and local communities have also continued
to conserve territories outside government-managed protected areas in the form of sacred groves or other
types of commons (with communal tenurial rights). In 2003, the 5th World Parks Congress (WPC5)®, held
in Durban, recognized such areas and territories as indigenous and community conserved areas (ICCAs)-
spaces governed de facto by indigenous peoples or local communities. This recognition has had positive
outcomes for the conservation of biological and cultural diversity in ICCAs. Today there are thousands of
ICCAs across the world, including sacred wetlands, village lakes, forests, landscapes, catchment forests,
rivers, coastal stretches, and marine areas. Fortunately, there is also a growing recognition of ICCAs and
an acknowledgement of their role in the conservation of biodiversity. Some governments have integrated
them into their official Protected Area Systems, and the Programme of Work on Protected Areas (PoOWPA)®
of the Convention on Biological Diversity (CBD) has recognized them as legitimate conservation sites that
deserve support and, as appropriate, inclusion in national and international systems. Indeed, the 11*, 12 and
13* Conference of the Parties (COP) to the CBD also adopted a wide range of decisions broadly relevant to
ICCAs, giving distinct recognition to this concept of community conservation. In 2016, the TUCN® World
Conservation Congress focused specifically on ICCAs. By mid-2017, over 64 countries had recognized

ICCAs, while 28 countries had properly registered in the ICCA registry.?

(1)  https://www.iucn.org/content/2003-durban-world-parks-congress

(2) https://www.cbd.int/protected/pow

(3) The World Conservation Union, https://www.iucn.org/

(4) http://www.iccaregistry.org/en/explore
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Despite increasing recognition of ICCAs in international conservation policies, for the most part they
still lack effective and appropriate recognition of ICCAs in national policies and practices. In cases where
there is no legal recognition of ICCAs within a country, there may also be a lack of recognition of ICCAs
by private entities and neighbouring communities. In such cases, ICCAs are vulnerable to appropriation
or development for alternative use. To non-members of the relevant communities, many ICCAs appear as
natural, ‘unmanaged’ and ‘unutilized” ecosystems - all the more coveted for resource extraction. ICCAs
may also suffer as a result of changing value systems, increased pressure on natural resources, and other
internal tensions. As a result of these threats and challenges, there is now a striking urgency to revive,

sustain, preserve and maintain ICCAs.

How can the protection of ICCAs be realized? Global policies and frameworks can create an
environment conducive to supporting ICCAs. Changing international policies to create a more supportive
legal environment is important, not only to change the attitudes of civil society, national governments,
the private sector, and local communities towards the sacred sites or ICCAs, but also to pave the way for
structured institutional support for ICCAs. National policies and legal instruments must also enable ICCAs
to survive sustainably. Countries can promulgate policy or legislation based on model international legal
instruments. This article highlights changes to international and national law and policy environments
that can improve protections for ICCAs. It is reccommended that ICCAs receive national treatment on par
with formal protected areas governed under State laws. This will enable the protection of ecosystems and
habitats, and the conservation of biological and cultural diversity in community-controlled ICCAs as they

are preserved in State-controlled formal protected areas.

Sacred Natural Sites and their Philosophical Foundations

The foundations of conservation go back to the time of temple gardens in Asia and European game
preserves (Borgerhoff-Mulder and Coppolillo, 2005). For example, the totemic system was an ancient practice
among indigenous and traditional communities around the world, relating to the animals or plants assigned
by and to particular families. Humanity’s reverential relationship to plants and animals has not vanished

with advances in science and technology (Sivakumar, Nair and Jaya, 2014).

Sacred groves are one example of human-nature interactions that rest on cultural, spiritual, religious
and socio-economic foundations. A sacred grove is a grove of trees / vegetation or a land- or waterscape
that is protected and conserved by the local community through traditional, cultural, social and religious
practices. Sacred groves feature in various cultures throughout the world, and have been closely interwoven
with social and cultural life. They were important features of the mythological landscape and cult practices
of Celtic, Baltic, Germanic, ancient Greek, Near Eastern, Roman, and Slavic polytheism, and were also used
in India, Japan, China, and Africa, although they were called by many different names. Though India has

documented the sacred forests or groves thoroughly, traditional sacred areas of various types are found in
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all parts of the world (Ramakrishnan, Saxena and Chandrashekara, 1998). Many parts of Mexico, Ghana,
Nigeria, Syria, Turkey and Japan are reported to hold a concept of sacred groves (Priyanka, Singh and
Husain, 2012). In Kenya, it is ‘Kaya’, whereas in Japan, sacred groves are called ‘Chinju-no Mori’ (Madeweya,
Hiroyasu and Mitsuo, 2004). As Kala (2011) states, the evidence suggests that the sacred grove concept of
biodiversity conservation was adopted by various indigenous communities worldwide, including Aboriginal
Australians, the communities of the Caucasus Mountains, ancient Slavic people, German tribes (Tokarev,
1989), ancient Greeks and Romans, the Kikuyu of Africa (Hughes, 1990), and the Mbeere tribe of East
Africa (Gowda, 2006). In many parts of the world, local habitat taboos often provide effective protection for
smaller ecosystems, for example in West Africa (Lebbie and Guries, 1995; Kokou et al., 1999), East Africa
(McClanahan et al., 1997; Mgumia and Oba, 2003), Southern Africa (Byers, Cunliffe and Hudak, 2001),
India (Gadgil and Guha,1993) and China (Liu et al., 2002). In South Asia, religion and nature are seen as
intertwined; since the ‘Vedic’ era, there has been a strong notion that humans should not destroy nature
(Sivakumar, Nair and Jaya, 2014). For example, the sacred groves of Meghalaya, in India, are village forest
lands set aside for religious purposes under the traditional land tenure system (Gurdon, 1975). It is an offense,
customarily, to cut trees from a sacred grove except for cremation and religious purposes. Three types of
forests under traditional forest classification system (viz. Law Lyngdoh, Law Kyntang and Law Niam) are

considered sacred forests in Meghalaya (Tiwari, Barik and Tripathi, 1998).

It is believed that before the spread of Christianity and Islam, sacred groves covered much of the Middle
East and Europe. Despite its decline, the concept of the sacred grove is still relevant today, especially in
many parts of Asia, Africa and Mexico (Gadgil, Berkes and Folke, 1993). In India, for example, over 13,720
sacred groves have been listed (Malhotra et al., 2001), existing across diverse topographical and climatic
conditions from north to south. Likewise, Ecuador has identified 328 sacred sites and 263 sacred sites have

been identified in the Russian north (Oviedo, 2006).

Sacred groves are home to a number of plant and animal species that are not found elsewhere (Haridasan
and Rao, 1985) and hence they are very rich in biodiversity. For example, a sacred grove of just 1.4 km” in the
Indian state of Kerala has 722 species of angiosperms, whereas an area of 90 km? in Silent Valley National Park in
the same state has 960 species. Thus, the size of a sacred grove cannot be a measure for the biodiversity resources
it contains (Basha, 1998). Darlong (1995) notes that since sacred groves provide safe sites for the reproduction
of a variety of plant and animal species, they also help in maintaining viable populations of pollinators and
predators and in conserving germplasm (Khiewtam, 1986). Thus, sacred groves are precious resources for
native utilization of plant varieties and ethnobotanical practices. Indeed, many of the plants in sacred groves
have medicinal value as well as environmental importance. For example, in Pallapatty village in Tamil Nadu,
India, a total of 133 plant species belonging to 113 genera of 51 families are found in sacred groves, and many
have spiritual and therapeutic uses (Ganesan et al., 2009).Numerous studies have highlighted the role of sacred
groves in the conservation of biodiversity across India, including in West Bengal (Pandit and Bhakat, 2007),

Northeast India (Khumbongmayum, Khan and Tripathi, 2004), and the Eastern Ghats (Gadgil and Vartak, 1976).
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Moreover, sacred groves encompass canopies that provide the necessary shade for keeping air, soil
and water clean and pollution free. Due to the thick vegetation present in sacred groves, the topsoil is also
protected and kept wet enough to sustain watersheds. Plant residues like dry leaves and twigs provide a
natural bed, helping the soil to retain desired levels of moisture, aeration and fertility. The microclimate
associated with sacred groves serves as a catalyst for nutrient recycling, and can also recharge aquifers and
act as a primary source of perennial streams. Soil is usually rich in nutrients, and the canopy of vegetation
helps prevent soil degradation, resulting in soil with a high accumulation of biomass and organic contents
(Kala, 2011). Land surrounding sacred groves also tends to have higher moisture content, and farmers in
proximity of such groves have relatively higher production of crops (Kala, 2011). As a result of these factors,
sacred groves have been found to generate important ecosystem services for local communities, including
non-timber forest products (e.g. medicinal plants, fruits, and firewood), firebreaks, watershed protection,

and protection of freshwater sources (Lebbie and Guries, 1995; Virtanen, 2002; Ramakrishnan, 1998).

From Sacred Nature to Modern Conservation

According to Robson and Berkes (2010) the similarities between traditional and modern conservation
are greater than many people appreciate. Colding and Folke (1997) found that nearly one-third of species-
specific taboos held by indigenous peoples worldwide corresponded to threatened species that appeared on

the IUCN Red List.®

Many UNESCO World Heritage Sites integrate the conservation of cultural and biological diversity,
sacred mountains, sacred forests, temples and shrines, sacred lakes and springs. Schaaf and Lee (2006)
have reiterated the classification proposed by UNESCO of sacred sites. These are: (1) sacred mountains (e.g.
sacred sites and pilgrimage routes in the Kii Mountain Range of Japan, Mount Fuji of Japan, sacred peaks
of the Nepali and Indian Himalayas, Adam’s Peak in Sri Lanka); (2) sacred landscapes (e.g. sacred hidden
valleys of the Nepali Himalayas, sacred sites and burial sites of Kyrgyzstan, the cultural landscape of the
Kalahari in Botswana, sacred islands of the Solovetsky Archipelago in the White Sea, Russia); (3) sacred
forests (e.g. sacred forests in temples and shrines in Japan, Kaya forests of coastal Kenya, sacred areas with
protective magic, co-managed Bolivian sacred forests and indigenous lands); and (4) sacred water (e.g.
American Indian sacred springs and waters of New Mexico, Sacred Sites and Gathering Grounds Initiative
of Arizona, sacred lakes and springs of the Huascaran World Heritage Site and Biosphere Reserve in Peru,

rivers of the Ainu people in Japan).

Robson and Berkes (2010) also note that many national parks around the world have been established

at the sites of former sacred areas. One such example is the Alto Fragua Indiwasi National Park - the first

(5)  http://www.iucnredlist.org/

(6) http://whc.unesco.org/en/list

38



national park in Colombia created at the request of indigenous groups. Another example is the Kazdagi
National Park in western Turkey, which was established in an area with centuries-old sacred sites and a
high diversity of trees used by local woodworkers for crafting wood products since the time of the Ottoman
Sultan Mehmed IT in the 1400s (Berkes, 2008). Likewise, Namibia’s ICCA, the Ehi-rovipuka Conservancy,
borders Etosha National Park and is part of a national network of conservancies that devolve wildlife rights,
use and benefits to local communities (Hoole, 2008). It is one of the community-based conservation areas in
southern Africa that originated with the Communal Areas Management Program for Indigenous Resources
(CAMPFIRE) in Zimbabwe in the 1980s and spread to other countries like Zambia and Mozambique
(Fabricius et al., 2004). These cases exemplify mixed systems that respond to contemporary issues and

livelihood needs, while retaining historic sacred relations and traditional land use practices.

Sacred natural sites are now encompassed in the concept of Indigenous and Community Conserved
Areas (ICCAs). Alongside ancient ICCAs such as sacred groves, a number of new ICCAs have been
established in recent years. As the ITUCN (2016) describes, ICCAs are natural and / or modified ecosystems
containing significant biodiversity value, ecological services and cultural value, voluntarily conserved by
indigenous peoples and local communities, both sedentary and nomadic, through customary laws or other
effective means. ICCAs can include ecosystems that have been minimally or substantially influenced by
humans, and can also encompass cases of the continuation, revival or modification of traditional practices
as well as new initiatives taken up by communities in the face of changing threats or opportunities. In
terrestrial areas, ICCAs often emerge from a combination of traditional practices applied to new species,
and an evolving consensus on what constitutes environmentally friendly land use practices (Robson and
Berkes, 2010). In the case of waterscapes, marine ICCAs are often a legacy of traditional reef and lagoon
tenure systems in which the use of closed areas, closed seasons and taboo species is common. More than
500 locally managed marine areas are found in the Philippines and more than 300 in Fiji, reflecting rapidly

growing networks resulting from the efforts of leading island nations (LMMA Network, 2009).

Pathak-Broome and Dash (2012) have highlighted that the analysis of 140 case studies from India
indicates that 99 community conserved areas (CCAs) have sustained the availability of natural resources;
62 CCAs have financially benefited people from the sale of resources; 67 CCAs have socially benefited by
maintaining livelihoods and social equity; 52 CCAs have culturally benefited the local community through
cohesiveness within the community, revival of abandoned cultural practices and so on; and 22 CCAs have
provided better employment opportunities. Political or governance-related benefits are also an important

aspect of CCAs (Pathak-Broome and Dash, 2012).
Barring certain exceptions, ICCAs are mostly found on common or collectively owned and managed

lands, or on government lands that may have originally been the customary commons of indigenous peoples

or local communities. Kothari et al. (2012) have identified several categories of ICCAs, including:
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Sacred natural sites or spaces, ranging from tiny forest groves and wetlands to entire landscapes
and waterscapes, often (but not necessarily) left completely or largely inviolate (Kothari et al., 2012).
Indigenous peoples’ territories having both sustainable use value and cultural value (e.g. Tierras
Comunitarias de Origen in Bolivia”, indigenous territories with multiple villages in Suriname,
Indigenous Protected Areas in Australia®, Indigenous Reserves in Costa Rica®, Indigenous
‘Comarcas’ in Panama”).

Territories (terrestrial or marine) over which nomadic communities have traditionally roamed,
managing resources through customary regulations and practices (e.g. customary rangelands of
tribal confederacies in Iran, pastoral landscapes in Kenya and Ethiopia (Bassi, 2006)).

Resource catchment areas on which communities base their livelihoods or from which key ecosystem
benefits are derived, managed in such a way that these benefits are sustained over time (e.g. locally
managed marine areas® in the South Pacific and Madagascar, autonomous marine protected areas
and Satoumi seascapes in Japan (Tsujimoto, 2011), marine areas for responsible fishing in Costa
Rica, community forests in countries of South Asia, Tanzania and others (Bhatt et al., 2012; Makino,
2011; Yagi, 2011).

Nesting or roosting sites, other critical habitats of wild plants and animals, or wildlife populations
spread over large territories, conserved for ethical or other reasons connected to the protection of
plants and animals (e.g. dozens of bird nesting and roosting sites in India, sacred crocodile ponds in
Gambia and Mali, certain tree species like arawone (Tabebuia serratifolia) in Suriname, marine turtle
nesting sites in Chile, Costa Rica, Suriname, and several countries of South Asia (Bhatt et al., 2012).
Landscapes with mosaics of natural and agricultural ecosystems, containing considerable cultural
and biodiversity value, managed by farming and pastoral communities or mixed rural-urban
communities (e.g. Parque de la Papa in Peru"?, some protected landscapes in Europe, and others

(Amend et al., 2008; Brown and Kothari, 2011; MEQ, 2011).

There are no exact figures for ICCAs available to date, as the concept has only been consolidated recently.

Some scholars estimate that about 420 million ha of forests (11% of the world’s total) are under community

ownership or administration (Molnar, Scherr and Khare, 2004), and that this could double in the near future

(White, Khare and Molnar, 2004). UNEP-WCMC has established an ICCA Registry"?, which has begun

@)
®
©

(10)
11)
(12)

http://www.territorioindigenaygobernanza.com/bov_06.html

http://www.environment.gov.au/land/indigenous-protected-areas

E.g. Talamanca Cabecar Indigenous Reserve, Maleku Indian Reserve, Yorkin Indigenous Reserve

(http://www.timetravelturtle.com/2014/01/bribri-yorkin-indigenous-costa-rica/), and so on.

http://www.villagerights.com/Panama-The-Comarca-And-The-Kuna

http://lmmanetwork.org/

http://www.parquedelapapa.org/

(13) http://www.iccaregistry.org/
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to document ICCAs". ICCAs may far outnumber current officially designated protected areas (of which

there are about 130,000 — mostly governed by government agencies), covering as much if not more territory

(nearly 13% of the earth’s land surface) (Kothari et al., 2012).

Threats and Challenges to Sacred Sites and ICCAs

Currently threats and challenges faced by ICCAs are at a critical point. Over the last two centuries,

formal policies and practices governing conservation and development have largely ignored ICCAs, or

worse-actively threatened them. Even today, as neglect and harm give way to emerging recognition and

support, the interface between state-promoted institutions and the customary institutions of indigenous

peoples and local communities remains riddled with conflict.

The ICCA Registry (2016) has identified the following threats to ICCAs:

Loss of important sacred sites, species and traditional medicines;

Undeclared ownership or tenure of land and resources (i.e., lack of recognition);
Inappropriate forms of recognition or national policies that weaken traditional governance;
Conflict with other protected areas overlapping with the ICCA, leading to expropriation of
community lands;

Development (transport infrastructure, buildings and so forth);

Extraction (e.g. hunting, mining, logging, fishing);

Localized impacts of global climate change;

Invasive species;

Over-harvesting of resources;

Biodiversity decline;

Excessive tourism access;

Inappropriate management;

De-legitimization of customary rights;

Inequities (social, economic and / or political) within the ICCA;

Conflict with neighbouring or associated communities;

War and movement of refugees;

Loss of traditional or local knowledge;

Change in cultural practices; and

Destabilization of community due to exodus of members.

(14) Kothari et al. (2012) have reported that certain ICCAs were documented until 2012 in some countries,
including Australia (50), Bolivia (258), Canada (30), Costa Rica (22), Fiji (150), India (20000, with 100000—
150000 sacred natural sites), Iran (several hundred), Japan (>1000), Kenya (111), Mexico (301), Namibia (89),
Nepal (several hundred), Philippines (156), Russia (475), Senegal (33), China (60000), Madagascar (1016), and

Tanzania (1457). The documentation is still evolving.

41



Gu and Chen (2011) articulate that despite progress made at the international level, challenges remain
as to how to develop contextualized local strategies to maintain the cultural and ecological integrity of
such sites, which are increasingly under pressure from rapid socio-economic changes. Sacred natural sites
in developing countries are particularly susceptible to the negative impacts associated with infrastructure
development, tourism, commercial farming and secularization. However, with proper and appropriate

governance procedures in place, ICCAs could be an integral part of tourism and sustainable development.

There also remains an overall lack of effective and appropriate recognition in national policies and
practices. In cases where there is no legal recognition within a country, ICCAs may also not be recognized
or respected by private entities and neighbouring communities. In such cases, ICCAs are vulnerable to
land and water being appropriated or “reallocated” for an alternative use. To non-members of the relevant
communities, many ICCAs appear as natural, “unmanaged” and “unutilized” ecosystems, and are coveted
for resource extraction. ICCAs may also suffer as a result of changing value systems, increased pressure on
natural resources, and other internal tensions. In general, ICCAs are exposed to both external and internal

threats that must be met with systematic institutional and policy interventions.

International Recognition of ICCAs

At the global level, conservation professionals acknowledged that indigenous peoples and local
communities should be fully recognized in conservation governance for the first time at the 5th World
Parks Congress (WPC 5) held in Durban in 2003. The WPC also developed specific recommendations on
ICCAs and on the governance of protected areas (PAs) (IUCN, 2016). The IUCN and various civil society
organizations federated under the ICCA Consortium®® pushed the need for the recognition of ICCAs at

the intergovernmental level.

The first global recognition of ICCAs occurred with the UN Convention on Biological Diversity (CBD).
Shortly after WPC 5, parties to the CBD at its COP 7 meeting in Kuala Lumpur in 2004 approved the
CBD Programme of Work on Protected Areas (PoOWPA), which supported a “new approach” to protected
areas, calling for greater attention to the type and quality of governance, to equity in conservation, and
to indigenous peoples’ rights. The CBD’s COP 8 and COP 9 reviewed the implementation of POWPA and
stressed the need to engage more robustly with ‘Governance, Participation, Equity and Benefit Sharing’
(CBD, 2016). This was also reflected in the statement of recommendations that the CBD’s SBSTTA®®
submitted to COP 10 in Nagoya in October 2010. Notably, SBSTTA delegates made specific recommendations

(15) https://www.iccaconsortium.org

(16) Article 25 of the Convention on Biological Diversity established an open-ended intergovernmental scientific
advisory body known as the Subsidiary Body on Scientific, Technical and Technological Advice (SBSTTA) to
provide the Conference of the Parties with timely advice relating to the implementation of the Convention.

https://www.cbd.int/sbstta/
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concerning the recognition of ICCAs, clarifying, for example, that “mechanisms for recognition should
respect the customary governance systems that have maintained ICCAs over time” (IUCN, 2010). At COP 10,
Decision X/31 also stressed the role of indigenous peoples and community conserved territories and areas,
and invited Parties to recognize their organizations and contributions.*” COP 10 also produced the Strategic
Plan for Biodiversity 2011-2020, with 20 ‘Aichi Targets’.!® Each of these targets is in some way related to
ICCAs, since ICCAs cut across the entire spectrum of issues on biodiversity. However, Aichi Targets 11,
13, 14 and 15 are of particular and direct relevance to ICCAs. While COP 10 embraced the text on ICCAs,
noting that national legislation should explicitly address ICCAs (and that legislation that does not address
them should be improved to do so), it failed to mention the need for safeguards addressing customary

governance systems."”

COP 11 in Hyderabad signaled a step change, with direct references to ICCAs in Decision XI/14 on
Article 8 (j) and Related Provisions.®” COP 12 in Pyeongchang further entrenched ICCAs in the CBD
through a number of decisions (Decisions X1I1I/3, XI1/5, XII/12, XII/19).?" These decisions contain provisions
addressing the need for ‘appropriate’ recognition and support of ICCAs.*? COP 12 also acknowledged
that many poor communities have traditionally been very effective at conserving nature and biodiversity
(Decision XII/5, preamble) and it encouraged Parties, other governments, international organizations
and relevant stakeholders to support ICCAs (Decision XII/5, para 11). Emphasis was placed on linking
ICCAs with the provisions of UNDRIP, underscoring the inclusion of indigenous peoples’ rights.*¥ COP 12
cautioned Parties not to interfere with customary governance systems underlying ICCAs. It also invited
Parties and others to promote ecosystem conservation and restoration in ICCAs, with the full and effective
participation of indigenous and local communities (Decision XII/19, para 4 (b)), and to provide support and
incentives to indigenous and local communities in their efforts to conserve biodiversity in ICCAs (Decision
XI1/19, para 4 (f)).2? Like COP 12, COP 13, held in Cancun, Mexico in 2016, addressed ICCAs in its decisions
XI11/2, X1I1/5, XI11/20, X111/28.%% Under decision XIII/2, para 7, the COP invited Parties, the [UCN, the
ICCA Consortium and other partners to develop voluntary guidance and best practices on identifying
and recognizing ICCAs, including in situations of overlap with protected areas (as emphasized in XIII/2,

para 5 (b) (viii)).?® Notably, Decision XIII/5 (“Ecosystem restoration: short-term action plan”) stressed that

(17) CDB’s COP 10 Decision X/31 -Protected areas: http://www.cbd.int/decision/cop/?id=12297
(18) https://www.cbd.int/sp/targets/

(19) http://www.iccaconsortium.org/?page_id=35

(20) https://www.cbd.int/doc/decisions/cop-11/cop-11-dec-14-en.pdf

(21) https://www.cbd.int/decisions/cop/?m=cop-12

(22) https://www.iccaconsortium.org/index.php/2014/12/14/decisions-of-cbd-cop-12-pyeongchang-2014/

(23) https://www.iccaconsortium.org/index.php/2014/12/14/decisions-of-cbd-cop-12-pyeongchang-2014/
(24) https://www.cbd.int/decision/cop/default.shtml?id=13382

(25) https://www.cbd.int/decisions/cop/?m=cop-13

(26) https://www.iccaconsortium.org/index.php/2016/12/19/decisions-of-cbd-cop-13-cancun-2016/
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restoration activities must include support for ICCAs and respect for the traditional customary knowledge

and practices of communities (XIII/5, Annex, Section IV/C, para 15 (1)).*”

Subsequently, other international organizations have given paramount importance to ICCAs. In
2016, the TIUCN World Conservation Congress focused specifically on ICCAs. Resolution 6.030 called for
recognizing and respecting the territories and areas conserved by indigenous peoples and local communities
(ICCAs) that are overlapped by protected areas.?¥ UNESCO also developed guidelines incorporating ICCAs
and culturally-conserved sites into its MAB® and World Heritage Sites programs. As a result, ICCAs have
started to gain policy recognition at the global level through international agreements and guidelines. Several
international human rights frameworks (see Box.1), some dealing directly with indigenous peoples, and

others dealing with peoples and communities in general, also support ICCAs.

Box.1: International Frameworks Supporting ICCAs

African Charter on Human and Peoples Rights (1986);

American Convention on Human Rights (1978);

American Declaration on the Rights and Duties of Man (1948);

American Declaration on the Rights of Indigenous Peoples (2016);

Convention on the Elimination of all Forms of Racial Discrimination (CERD) (1965);

FAO Voluntary Guidelines for Securing Sustainable Small-Scale Fisheries in the Context of Food
Security and Poverty Eradication (2015);

FAO Voluntary Guidelines on the Responsible Governance of Tenure of Land, Fisheries and Forests
in the Context of National Food Security (2012);

Global ICCA Registry;

Globally Important Agricultural Heritage Systems (GIAHS);
International Covenant on Civil and Political Rights (1966);
International Covenant on Civil and Political Rights (1976);
International Covenant on Economic, Social and Cultural Rights (1976);

International Labour Organization (ILO) Convention No. 169 concerning Indigenous and Tribal
Peoples in Independent Countries (1989);

International Treaty on Plant Genetic Resources for Food and Agriculture (ITPGRFA);

Principles and Guidelines for the Protection of the Heritage of Indigenous Peoples (of Special
Rapporteurs of the United Nations Working Group on Indigenous Populations);

UNESCO Convention for the Safeguarding of the Intangible Cultural Heritage (Convention on
Cultural Heritage);

(27) https://www.cbd.int/doc/decisions/cop-13/cop-13-dec-05-en.pdf
(28) https://portals.iucn.org/library/sites/library/files/resrectiles/ WCC_2016_RES_030_EN.pdf

(29) Man and Biosphere Programme (MAB): http://www.unesco.org/new/en/natural-sciences/environment/

ecological-sciences/man-and-biosphere-programme/
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UNESCO Convention on the Protection and Promotion of the Diversity of Cultural Expressions
(Convention on Cultural Expressions);

UNHRC’s Expert Mechanism on the Rights of Indigenous Peoples (EMRIP);
United Nations Declaration of the Rights of Indigenous Peoples (UNDRIP) (2007);

United Nations Declaration on the Rights of Persons Belonging to National or Ethnic, Religious
and Linguistic Minorities (1992);

United Nations Permanent Forum on Indigenous Issues (UNPFII);

Universal Declaration on Human Rights (1948)

The Vital Importance of Future National Recognition of ICCAs
Throughout the globe most sacred groves have no legal recognition or protection, resulting in the

degradation of sacred sites. States have generally created formal protected areas under statutory laws.

Critical gaps exist in the recognition of sacred sites and ICCAs by States. Since ICCAs are usually based
on customary law and traditional practices, not only do they often lack statutory protections in national
laws, but they are also often affected by unfavourable legislation (Kothari, 2006). Nevertheless, there are
a number of countries where ICCAs are under protection by national or local government policies and
laws, either explicitly as conservation units or protected areas (e.g. in Australia and many South American
countries), or more generally through protection given to community territories and rights. Some ICCAs
have been recognized as equivalent to protected areas and are included in national systems of protected areas
in countries such as Australia and Namibia (Stevens, 2014). India has also amended its Wildlife (Protection)
Act, 1972 (as amended in 2002) to accommodate community conserved areas as an additional category of
protected area, but again, the state has considerable authority to interfere with and control the ICCAs. Many
more ICCAs meet the international criteria for protected areas, but nationally have not yet been recognized

as such (Kothari et al., 2012; Stevens et al., 2016a).

Their conservation is made even more difficult by the fact that some forms of legal recognition are
inappropriate. Kothari et al. (2012) note that in cases where ICCAs are not recognized, indigenous peoples
and local communities are more likely to suffer a range of adverse effects, including:

® A resort to short-term land management decisions, as communities are restricted from making

long-term plans in accordance with their own visions and aspirations;

® The undermining of, or disregard for, communities’ customary laws, procedures and protocols if

the government simultaneously issues exploitative concessions and other permits in indigenous
territories or communities’ lands without their involvement or free, prior and informed consent;
® The overruling of customary rules and traditions by force or by court decision;

® General legal uncertainty and marginalization causing suffering on the part of communities.
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Recently, the overlap between formal protected areas and ICCAs has been brought squarely into the
debate. The IUCN World Conservation Congress 2016 and the CBD COP 13 decisions of 2016 particularly
highlight this overlap. In countries such as India, Nepal, the Philippines, Iran, Colombia, Bolivia, Canada,
Australia, and USA, the overlaps are particularly extensive and can involve most or all of the national
protected area system (Stevens et al., 2016b). Stevens et al. (2016a) note that one of the main consequences
of such overlap is the superimposition of official protected area governance and management systems
upon ICCAs. This has profound consequences for both conservation and the wellbeing and cultures of the

concerned peoples and communities (Tauli-Corpuz, 2016; Stevens, 2014).

Despite contentious debates, some countries have recently started to seek legal backing in order to create
conducive environments for ICCAs in their territory. Moreover, either explicitly or implicitly, certain laws
in alarge number of countries have supported sacred sites or ICCAs. In some places, people have identified
enabling legal provisions in order to enhance conservation, whereas in others, people have missed such
opportunities. Going forward, it is important to closely examine the interplay between legal and policy
recognition of ICCAs and sacred sites in selected case countries, as this may uncover gaps in national legal

or policy instruments.

The Case of India

In India, only the state of Meghalaya has a legal framework addressing sacred groves. The United
Khasi-Jaintia Hills Autonomous District (Management and Control of Forests) Act, 1958 and the Garo
Hills Autonomous District (Management and Control of Forests) Act, 1961 under the Sixth Schedule of
the Indian Constitution® govern the sacred groves of Meghalaya. The Sixth Schedule of the Constitution,
under Articles 244 (2) and 275 (1), provides exclusive protection of tribal territories in the states of Assam,
Mizoram, Meghalaya and Tripura. The special administration of tribal territories does not specifically
mention ICCAs, although it does emphasize self-governance of natural resources by the tribes themselves
through the application of their customary laws and institutions. Like Sixth Schedule areas, Indian
Constitution also established and protects tribal territories through Fifth Schedule® areas in which the

Provisions of Panchayats (Extension to Scheduled Areas) Act, 1996 applies.

The most important law relating to ICCAs is the Wildlife (Protection) Act, 1972. Interestingly, an

amended version of this law, the Wildlife (Protection) Amendment Act, 2002, included two additional

(30) http://lawmin.nic.in/olwing/coi/coi-english/Const.Pock%202Pg.Rom8Fsss(34).pdf
(31) Under Article 244 (1), the most important institution is the Tribes Advisory Council. Essentially The Fifth

Schedule is a historic guarantee to indigenous people on the right over the land they live in. Such areas exist

in 9 provinces of India namely Andhra Pradesh, Jharkhand, Chhattisgarh, Himachal Pradesh, Gujarat,

Madhya Pradesh, Maharasthtra, Orissa and Rajasthan. http://www.constitution.org/cons/india/shed05.htm
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categories of protected area: ‘community reserve’® and ‘conservation reserve’®. According to Pathak-
Broome and Dash (2012), Community Reserves can be declared by the government on privately-owned
or community lands (the definition of which is not clear). On the other hand, Conservation Reserves can
be declared by the government on government-owned lands in consultation with local people. However,
in both cases, the proposal for declaration and the declaration itself can only be made by the government;
communities have no power to declare their own CCAs (Pathak-Broome and Dash, 2012). While the
Community Reserves resemble CCAs, there are also obstacles to legally treating CCAs as Community
Reserves. Almost all of the 663 national parks and sanctuaries of India overlap with and include one or
more ICCAs without recognizing and devolving community ownership and control. As per the legal
provisions, no protected area can be declared a Community Reserve or CCA without de-notifying the
protected area first. Pathak-Broome and Dash (2012) identify the underlying problem - the Act mandates a
uniform governance system for Community Reserves, which is inappropriate given the very large diversity
of customary management arrangements that communities have developed in CCAs across India. This
creates a situation where most communities prefer not to declare their CCAs as Community Reserves since
this category of protected area does not recognize existing systems of community customary governance.
The National Environment Policy 2006 also recognizes that communities have a special role in protecting

common resources, but it fails to clearly define space for CCAs in the country’s policy or legal domains.

Thus, the case of India demonstrates how community power is undermined and how conservation
suffers because the legal apparatus and policies do not support community initiatives, people’s ownership

over natural resources, and the customary laws that underlie the success of conservation.

The Case of Iran

Though the Islamic Republic of Iran has not yet evolved any specific law or policy recognizing ICCAs
per se, there are few ways in which ICCAs may be recognized. Iran is known for a tradition of community
management of natural resources, particularly in the migration territories of nomadic indigenous peoples
(estimated to be over 700 tribes). Article 44 of the Constitution® of Iran 1979 refers to the handover to
nomadic tribes and other local communities collective governance rights to their territories.®® Article 2 of

the 1980 Law on Conservation and Use of Forests and Rangelands provides that the reallocation or change of

(32) Sections 18, 35, 36A and 36C of Wildlife (Protection) Amendment Act, 2002
(33) Sections 36B of Wildlife (Protection) Amendment Act, 2002
(34) https://www.constituteproject.org/constitution/Iran_1989.pdf?lang=en

(35) This article can be an opportunity as well as a threat for the rights of IPs and LCs as it can be interpreted
to reducing the role of government in governing natural resources though processes of privatization.
Enlightened government officials believe that the article could allow, however, the fusing of indigenous
knowledge with the latest scientific findings in the field of range ecology in the territories of nomadic tribes,
which would be governed/ managed by the tribes through their registered and formally recognized CBOs,
with the support of both government and CSOs (Naghizadeh, Abbas and Farvar, 2012).
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use of ‘public lands’ is ‘absolutely forbidden’ in areas including the common property rangelands of villages;
forest parks and common property forests; and the customary migration routes and territories reserved
for nomadic tribes. This law clearly confirms the absolute inviolability of migratory territories (the heart
of territorial rights of indigenous people in Iran) and strictly forbids any change of use of their purpose
(Naghizadeh, Abbas and Farvar, 2012). Other than these laws, there are several practical cases where the
State has recognized ICCAs. For instance, the Department of the Environment (DOE) confirmed in 2005 the
recognition (initially made at provincial level) of the Namdan Plain Wetland as an ICCA of the Shish Bayli
tribe of the Qashqai nomadic people. Another such example is the ICCA of the Farrokhvand tribe of the
Bakhtiari nomadic tribal confederacy, which is not only valuable for grazing, but also for its economically
valuable wild plants. As partners of UNDP-GEF projects, the Ministries of Foreign Affairs, Agriculture,
Energy, Forest, Rangeland and Watershed Organization officially recognize numerous areas resembling

ICCAs with tribes having managerial control.

As for de jure government recognition of ICCAs, the situation is still very fluid. The active engagement of
CSOs by the Habitats and Protected Areas office of the Iranian Department of Environment will likely yield
satisfactory results in the near future. Non-legal policy recognition of ICCAs includes action plans jointly
prepared by CSOs, indigenous people and government functionaries. This eventually led to the inclusion of
territory-based ICCAs in the Law of the Fifth Five-Year Development Plan (Naghizadeh, Abbas and Farvar,
2012). Recognition of the boundaries of the ancestral territory of the Abolhassani indigenous nomadic tribe

in the Touran UNESCO Biosphere may also be considered a positive step in this regard.

This particular case study speaks to gaps in the recognition of the conservation efforts of local
communities. Yet negotiation with government agencies in Iran shows that government agencies and
programmes can recognize ICCAs in a de facto manner, despite a lack of formal legal recognition,

demonstrating a way forward towards the creation of favourable policy environments in support of ICCAs.

The Case of Canada

Canada and Australia are known aboriginal lands. Australian laws enable State recognition and support
of Indigenous Protected Areas (IPAs) where communities enjoy full rights to sustainably use, control, and
manage their lands and resources. However, compared to Australia, Canada does not have legislation that
would support ICCAs. Nevertheless, since 2001, 10 coastal ‘conservancies’ covering 28% of the coastal
area of 6.4 million hectares have been created by provincial and territorial governments, recognizing the
cultural, social and ceremonial uses by 31 First Nations (Herrmann et al., 2012; Rozwadowska, 2011). These
conservancies are under the de facto control of indigenous people, so they can be considered ICCAs. A
number of tribal parks created by indigenous people in Canada have also been recognized by the Canadian
government. Some examples are the Tla-o-qui-aht Tribal Parks, the Haa'uukmin Tribal Park, and the K’ih
Tsaa dze Tribal Park. Another category of ICCAs is the protected areas established by some First Nations

on their own. For example, the Haida Protected Areas cover 250,000 hectares of land (CHA, undated, cited
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in Herrmann et al., 2012), and were established by administrative decisions of the Council of the Haida
Nation. The Saoyu-ZAehdacho National Historic Site of Canada is also a form of ICCA cooperatively planned
and managed by the community of Déline in Northwest Territories and by Parks Canada. Five Aboriginal
Protected Areas (two in the Yukon and three in the Northwest Territories) also represent 1.2% of the total
PAs in Canada (Environment Canada, 2006). These Aboriginal PAs are set aside for conservation by an
indigenous community through a land claim agreement or other legal instrument. They have no federal,
provincial or territorial protected area designation, but are recognized as protected areas by Parks Canada
(Herrmann et al., 2012). The sacred natural sites have also been designated as a zone of extreme protection.
Some initiatives, such as Caribou Heaven, Waabushukamikw or Rabbit’s House, and the Muskuuchii hills
are among the first efforts by the Government of Québec to recognize the sacred sites or ICCAs of First
Nations. These sacred sites are administered in accordance with the IUCN-UNESCO Sacred Natural Sites
Guidelines (Wild and McLeod, 2008).

Even in absence of a specific law or policy on ICCAs, Canada provides an example of how indigenous
communities’ initiatives may be given formal recognition with rights of self-determination and rights
to land, in accordance with UNDRIP’s obligations for States. Developing countries should follow such

examples.

The Case of Japan

Since ancient times, Japanese people have believed that the God lives in transcendental things like
high mountains and huge trees. For example, the Oomiya Shinto Shrine in Nara Prefecture, the oldest
Shinto shrine in Japan,®® has no main shrine building because a God is believed to live in Mt. Miwa - a
mountain beyond the gateway. Mt. Miwa’s altitude is 467 meters high, and its area of 350 ha includes large
pines and cedars; it is believed that the God lives in every tree and plant.®” It is also believed that the God
occasionally comes down to visit villages from the mountains. Accordingly, in order to welcome the God, it
was considered necessary to establish a place where large trees grew, and villagers started to grow trees on a
small hillside. The place is a sacred site to welcome the God, and is managed cooperatively by villagers. It is
Chinjyu-No-Mori (Shrine and Temple Forests), a typical case in which a sacred grove has traditionally been
conserved and managed through community-based efforts in Japan. Such a strong relationship between

people and forests fostered a unique “local system to protect and utilize forests” (Hayashi, 2007).

Today, the situation has changed drastically due to rapid urbanization and lifestyle changes. According
to Hayashi (2007), people no longer interact with Chinjyu-No-Mori as they did before. The ICCA is no longer
collectively managed by the local community, but only by a few people related to the shrine. Furthermore,

Chinjyu-No-Mori is rarely visited except on special occasions such as festivity time. Traditional local system

(36) http://oomiwa.or.jp/jinja/miwayama/#linktop

(37) http://oomiwa.or.jp/jinja/miwayama/#linktop
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to protect and utilize forests no longer exist. As a result, although there are some exceptions, it is reported

that many Chinjyu-No-Mori are facing threats from development and fragmentation.

There is no specific law to comprehensively protect Chinjyu-No-Mori, but some temples and shrines
have large areas of ancillary forests for which the Forest Act can apply, and some Chinjyu-No-Mori are to be

protected by municipal-level landscape / town plans and / or cultural heritage / historical site protection plans.

The Case of Bolivia

Tierra Comunitaria de Origen (TCO)®® is a Bolivian name given to autonomous and communally
owned indigenous lands, which are a classic example of Bolivian ICCAs. The original basis for TCOs was
enshrined in the Bolivian 1994 Constitution®, but the term TCO itself was first codified into Law 1715
in 1996. Bolivia’s 2009 Constitution®” further guarantees to indigenous people the rights to the natural

resources found on their lands:

The Constitution of 2009 recognizes the comprehensive nature of peasant indigenous territory, which
includes the right to land use and exclusive benefit of renewable natural resources to the prior and informed
consultation and participation in profits from the exploitation of non-renewable natural resources, and
the ability to apply their own rules, its structures of representation and definition of their development in

accordance with their cultural criteria and principles of harmonious coexistence with nature.

Other than TCOs, Article 30 of the Constitution of Bolivia recognizes indigenous territories (ICCAs)
by declaring “self-determination and territoriality” (inc.4) and “collective title to lands and territories”
(inc.6). The right to self-determination and territoriality has been given prominent place in Part IIT of the
Constitution, in the 7* Chapter on “Rural indigenous autonomy”. Indigenous peoples have full authority
under Part IV of the Constitution, in the chapter on “Land and Territory”, wherein specific treatment is
given to indigenous people for their right to collective ownership of their lands and territories (Miranda
and Alcides, 2012). Since the enactment of Law No. 171522 in 1996, indigenous people have achieved the
recognition and certification of 190 indigenous territories as communal lands (TCOs) covering an area of

20.7 million hectares (Miranda and Alcides, 2012).

Bolivia is a perfect example of protecting the rights and interests of indigenous people and of recognizing
their territories under law. This is the right path to conserve and maintain biological treasures once ICCAs

are designated and formally protected.

(38) http://www.territorioindigenaygobernanza.com/bov_06.html

(39) http://www.constitution.org/cons/bolivi94.htm

(40) http://www.bolivianland.net/UserFiles/File/0ParaDescripciones/1Inversiones_Bolivia/Ley_Agraria_Bolivia_

Ing.pdf

(41) http://www.parliament.am/library/sahmanadrutyunner/Bolivia.pdf
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The Case of Kenya

Kenya has a poor record of recognizing ICCAs. In territorial forests, community conservancies have
been used as an innovative mechanism since the 1990s to strengthen local conservation efforts. The first local
conservancies were formed with the support of the Kenya Wildlife Service (Honey, 2008). But this initiative
has failed due to inconsistent follow up by the Kenya Wildlife Service (Kabiri, 2010). The sacred Kaya forest
groves of the coastal zone are the only ones recognized as traditional ICCAs in Kenya. The Department
of Fisheries has played a key role in the support and recognition of ICCAs in the coastal zone, in the form
of locally managed marine areas (LMMAs) based on local Beach Management Units. The Kenya Fisheries
(Beach Management Units) Regulations®? 2007 and the Fisheries Act, 1989 provide the legal framework for

establishing LMMAs and enforcing territorial rights over marine resources and reef fisheries (Nelson, 2012).

Several lessons can be learned from the foregoing case studies. Bolivia demonstrates the most advanced
recognition of ICCAs. It is estimated that over the last 15 years, the recognition of indigenous rights has
been at its highest in terms of land ownership in the 175-year history of the Republic of Bolivia. This form of
legal recognition is innovative, and has evolved in a dynamic fashion, seeking to further expand autonomy
for indigenous peoples (Miranda and Alcides, 2012). In terms of other countries, developed nations like
Australia, Canada, Japan, etc. have recognized indigenous rights and ICCAs relatively more than many
developing countries such as India, Iran and Kenya. Finally, the majority of countries need to recognize
and support ICCAs and sacred sites through the creation or amendment of legislation and policy, with

appropriate administrative measures.

Conclusion and Recommendations

Considering the fact that sacred natural sites and ICCAs have gained recognition worldwide (which
will take a decade or two to trickle down), and the fact that national governments have either inadequately
recognized or ignored the conservation initiatives of their own indigenous peoples and local communities,
policy and legal interventions to assist the majority of countries are urgent and essential. In the absence of
national frameworks supporting ICCAs, 13% of the vegetation of the globe thus conserved may eventually
vanish. Therefore, in addition to international policies (e.g. the CBD’s adoption of ICCAs as satellite areas
within or adjacent to protected areas), pressure should be on countries to promulgate or amend national

policy or to create domestic legislation in order to adequately integrate ICCAs.

Since modern conservationists mainly advocate for state-controlled official protected areas, the argument
of this article is that linking traditionally conserved areas with modern conservation initiatives is a crucial
step towards successful modern conservation. Conservationists must understand that sacred sites not only

strengthen the existing protected area system but also have the potential to conserve additional territories.

(42) http://www.cisdl.org/aichilex/Target6-Kenya2007
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Yet serious revision of conservation philosophy is also required to enable the creation of these linkages.
According to Robson and Berkes (2010), the rise of ICCAs has been paralleled by recent dramatic shifts in
international conservation paradigms and thinking. As Kothari (2009) notes, “while the formal conservation
movement has long attempted to separate people from so-called pristine ecosystems, and focus its efforts
on islands of biological diversity, recently a remarkable turnaround is observed towards linking protected
areas (or conservation more generally) with the traditions and practices, livelihoods and aspirations of
indigenous peoples and other local communities.” Nevertheless, some caution is needed, especially given
that the successful integration of ICCAs into national and international conservation systems would first
require a range of conditions to be in place (Kothari, 2009). Indeed, several indigenous peoples have raised
a legitimate concern that formal conservation frameworks value ICCAs only for species and ecosystem
conservation. Policy analysts should articulate the voices of indigenous people by advocating that ICCAs
first and foremost be seen as holistic bio-cultural or eco-cultural landscapes and seascapes, inseparably
connected to the socio-cultural, economic, political, and spiritual lives, identities and survival of the peoples
or communities governing them (Kothari ef al., 2012). It is important to anticipate the implications of the

integration of ICCAs, keeping in mind the apprehensions of indigenous communities.

Within the progressive international debate on the overlap between protected areas and ICCAs, the
formation of a new IUCN category of protected areas for ICCAs should proceed with due consideration of
States’ tendency towards weakening community initiatives and institutional fabric. The customary laws,
traditional institutions, self-governance and right to self-determination of the indigenous peoples or local

communities managing ICCAs should be given priority in national policies and legislations.
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Reviewing theoretical frameworks, factors, and drivers for the introduction of renew-
able energy technologies among developing countries

Nwabialu Biola Onyeanusi and Masachika Suzuki

Abstract

The introduction of renewable energy technologies (RETs) is an important component to tackle against
climate change. However, the diffusion rate of the renewables is quite slow, especially among developing
countries. This article illustrates key factors, drivers, roles of each actor that affect the diffusion of RETs
with reference to four theoretical frameworks. The first one is the social acceptance framework proposed
by Wustenhagen et al. The second framework is the transition management framework focusing upon
transition pathways and different stages of diffusion occurring among niche innovation, socio-technical
landscapes and regimes. The Technology Innovation System (TIS) is the third framework illustrated in this
article and it focuses on the dynamics of a TIS which is a network of actors, institutions and technologies for
emerging energy technology by mapping the development of seven key activities called system functions.
The fourth framework is the collaborative governance framework being elaborated by Ansell & Gash. The
last part of this article checks the highlighted roles of actors under the four frameworks that are involved

in the development of RETs.
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Reviewing theoretical frameworks, factors, and drivers for the introduction of renew-
able energy technologies among developing countries

1. Introduction

The introduction of renewable energy technologies (RETSs) is an important component to tackle against
climate change. However, the diffusion rate of the renewables is quite slow, especially among developing
countries. This article illustrates key factors, drivers, roles of each actor that affect the diffusion of RETs
with reference to four theoretical frameworks. The first one is the social acceptance framework proposed
by Wustenhagen et al. in 2007 (Wustenhagen et al., 2007). It introduces three dimensions of social
acceptance namely socio-political, community and market acceptance and demonstrates that when the
level of acceptance in the three dimensions are high, the social acceptance for the RETs is likely to be
high. (Wustenhagen et al., 2007). The second framework being introduced in this article is the transition
management framework focusing upon transition pathways and different stages of diffusion occurring
among niche innovation, sociotechnical landscapes and regimes. It then develops five major transition
pathways; reproduction, transformation, reconfiguration, technological substitution, and de-alignment and
re-alignment. According to Geels and Schot, these pathways differ in combination of timing and nature of

multi-level interaction (Geels & Schot, 2007).

The Technology Innovation System (TIS) is the third framework illustrated in this article and it focuses
on the dynamics of a TIS which is a network of actors, institutions and technologies for emerging energy
technology by mapping the development of seven key activities called system functions. A number of
empirical studies are conducted based on the TIS framework including a case study on the automotive
natural gas technology in the Netherlands between 1970-2007 (Suurs et al., 2010). The fourth framework is
the collaborative governance framework being elaborated by Ansell & Gash (Ansell & Gash, 2008). A paper
presented by Ansell and Gash conducts a meta-analytical study of the existing literature on collaborative
governance with the goal of elaborating a contingency model of collaborative governance. The variables
considered in this study include prior history of conflict or cooperation, the incentives for stakeholders to

participate, power and resources imbalances, leadership and institutional design (Ansell & Gash, 2008).

2. Theoretical frameworks for the diffusion of RETs
This section introduces four theoretical frameworks with particular emphasis upon the key factors,
drivers, and elements that are discussed under each framework that may contribute to the diffusion rate

of RETs.
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2.1 Introduction to the social acceptance framework

Social acceptance plays an important role in the diffusion of technologies but its deployment has
progressed slowing in many countries. The people’s perceptions of RETs are inhibiting factors for its complete
utilization. For social acceptance to be effective, consumers need an adequate level of understanding
regarding RETs which include the pros and cons of these technologies. Most developers tend to interpret
initial support for RETs project as acceptance but it goes beyond this. The NIMBY (Not in my backyard)
concept is often used to address what first seems to be a confusing “social gap” between the high levels of

public support for renewable energy and the frequent local hostility towards specific project proposals.

Social scientists have conflicting ideas when discussing the NIMBY concept, while some believe that
people accept RETs as long as its location is far from them, other believe that the loudest opposition comes
from people who are not negatively impacted in any way (Devine-Wright, 2014). In a more explanatory way,
the NIMBY concept presumes some of the reasons why opposition occurs. Some key points that contribute to
NIMBY opposition include spatial proximity, personality of the individuals involved, irrational behaviours,
uneducated information of RETs based on false assumptions, and man’s selfishness in overlooking collective
benefits of the RETs. However, it can be deduced that NIMBYism strongly influences the decisions of

policymakers towards renewables.

Waustenhagen et al., contributes to the clarity of the social acceptance by categorizing the terminology
into 3 major groups; Socio-political acceptance, community acceptance and market acceptance
(Wustenhagen et al., 2007). The socio-political acceptance is the most common type of social acceptance
and usually overshadows the others. The actors involved in the socio-political acceptance are the public

(consumers), Key stakeholders and policymakers as shown in Figure 1.

Socio-political acceptance

« Of technologies and policies
« By the public

+ By key stakeholders

= By policy makers

Community acceptance Market acceptance
* Procedural justice + Consumers
« Distributional justice * Investors
« Trust * Intra-firm

Figure 1: The triangle of social acceptance of renewable energy innovation (Wustenhagen et al., 2007)
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For the community acceptance, the NIMBYism concept develops here as the key element is participation
in the planning stage of the projects. Local actors in an intended project site should be educated on the
benefits of installing RETs in their community. According to Irwin, local people may become ‘local experts’
and fully engaging them in decision-making could mean a rich and contextualized knowledge of the local
area, local dynamics and local contingencies can be drawn on, which are superior to relying on outside
forecasts (Irwin, 1995). The local actors have expectations such as benefits sharing, impacts of the RETs as
portrayed in the media, the behaviour of the developers and how their opinions in the decision-making will
be considered. The primary ingredient to achieve community acceptance should be trust. The local actors
should be able to trust the developers, this trust can restructure the NIMBYism opposition. The U-curve is
the typical project pattern of a technology and occurs from a high level of acceptance at the project initiation
to a low acceptance at the siting phase and back to a higher level of acceptance once the project is running

(Wolsink, 2007).

In the market acceptance, the distinction between other forms of the social acceptance becomes clearer
when discussing smaller scale renewables. There tends to be a conflict between the supply and the demand
of green energy which can further widen the social acceptance gap. In order to narrow the gap in society,

financial incentives can act as a bridge for the market acceptance.

2.2 Introduction to the transition management theory

The development of technologies does not appear suddenly. They go through a systematic process which
are referred to as transition pathways. The transition management theory indicates that technological
innovation is categorized into three levels which are the macro, meso and micro levels. According to the
theory, the development of technologies is based on a nest hierarchy, where radical innovation emerges in
niches, break through and overthrow the existing regime. It is less likely in systems with large infrastructures,
where sunk investments and high entry barriers are important such as electricity systems (Verbong & Geels,
2010). These contributions, however, have become obsolete and the flaws identified describes the inadequately
overemphasizing vertical circulations within the transition process, thus obstructing social practices view

as constitutional elements of a sociotechnical system.

Rip and Kemp then introduces a framework called the Multi-Level perspective (MLP) in order to
understand the process which leads to technological transitions (Rip and Kemp, 1998). The MLP understands
transitions as the outcome of multi-dimensional interaction between radical niche-innovations, an
incumbent regime and an external landscape. Transitions are about changes at the meso-level of socio-
technical regime, which consists of three dimensions. These three dimensions in the RETs diffusion are
classified as; 1) the technical elements of RETs —the resources and the cost of infrastructures like panels
and turbines; 2) Network of actors-actors such as consumers, utility companies, developers, policymakers,
NGOs; 3) cognitive rules and routines that control the action of actors- these include belief system,

regulations, behavioural norms, principles and the media. Niches form the micro-level, the locus where
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novelties emerge. The technological niches act as ‘incubation rooms’ which protect new technologies from
mainstream market selection. Such protection are performed by small network of actors who are willing
to invest in the development of new technologies (Verbong & Geels, 2010). Experiments are also carried
out in the technological niches to learn about the desirability of the technology and enhance the further

development or the rate of the application of the new technology (Morone & Lopolito, 2010).

The macro-level is characterized as the socio-technical landscapes, which form an exogenous
environment and occurs slowly like environmental awareness but impacts the niche and regimes. It
encompasses both the intangible aspects of social values, political beliefs, world views and the tangible
facets of the environment including institutions and the marketplace, hence, it occurs within the
economic background of the socio-technical landscape. Once technology is developed and utilized, newer
technologies performing the same tasks are difficult to be accepted and ensconced. The only opportunity
for a breakthrough happens only when the three levels of the MLP are incorporated together (Geels & Schot,
2007; Verbong & Geels, 2010). For example, the socio-technical process can lead to pressure in the energy
regimes whilst providing openings for new technologies (RETs) to establish themselves. Figure 2 illustrates
the three levels including 1) the macro-level (socio-technical landscapes, 2) the meso-level (socio-technical

regime), and 3) the micro-level (niche-innovation).
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Figure 2. Multi-level perspective on transitions (Geels & Schot, 2007)

2.3 Introduction to the technological innovation system

Technology innovation system (TIS) is another important framework to be considered in the diffusion
of technology. According to Rubler et al., the TIS is carried out to analyse and evaluate the development
of a technological field in terms of the drivers that support or hamper it. The development of technology is
often conceptualized through a life cycle model that process sequentially from birth (invention, innovation),
to adolescence (growth), maturity (saturation), and ultimately senescence (decline due to competition by

more recent innovation). The linear model has evolved and become unrealistic. The model that applies to
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TIS is the chain-linked model where various drivers are linked together through a feedback channel as seen

in Figure 3 (Grubler et al., 2012).
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Figure 3: The evolution of Innovation Processes (Grubler et al., 2012)

The TIS does not only study the performance of new inventions or modifications of existing technologies
such as energy efficient bulbs, clean cook stoves, renewable energy technologies. It also highlights the
methods through which industries and markets develop the technologies and how the consumers utilize
such technologies. The behavioural pattern of the actors involved in the process play an important role as
well as the improved efficiency of such new technologies. Simply put, the TIS aims to explain the fact that
technology does not fall from the sky but occurs as a result of various combination processes. Suurs et al.
focuses on the dynamics of the build-up process for an emerging technology by mapping the development
of seven key activities (system functions) (Suurs et al., 2010). The main contribution revolves around the
notion of cumulative causation, or the phenomenon that the build-up of a TIS accelerates due to system
functions reinforcing each other over time. For example, knowledge development is likely to benefit from
entrepreneurial activities and entrepreneurial activities, in turn, will be induced by market formation. As
an empirical basis, they provide an analysis of the historical development of the TIS around automotive
natural gas technology in the Netherlands (1970-2007). Proposition on the functions of the TIS is listed in

Table 1 with descriptions and typical examples.
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Table 1: Functions of technological innovation systems (Suurs et al., 2010).

System function

Description

Event types associated

F1. Entrepreneurial Activities

F2. Knowledge Development

F3. Knowledge Diffusion

F4. Guidance of the Search

F5. Market Formation

F6. Resource Mobilisation

At the core of any innovation system are the entrepreneurs. These risk takers exploit
business opportunities and perform innovative commercial and/or practice oriented
experiments

Technological research and development (R&D) are a source of variation in the
system and are therefore prerequisites for innovation processes to occur. Non-
technological knowledge is also of key importance

The typical organisational structure of an emergent innovation system is the
knowledge network, primarily facilitating information exchange

This system function represents the selection processes necessary to facilitate a

convergence in development

New technologies often cannot outperform established ones. In order to stimulate
innovation it is necessary to facilitate the creation of (niche) markets, where new
technologies have a possibility to grow

Financial, material and human factors are necessary inputs for all innovation system

Projects with a commercial aim,
demonstrations, portfolio
expansions

Studies, laboratory trials, pilots

Conferences, workshops,
alliances

Expectations, promises, policy
targets, standards, research
outcomes

Market regulations, tax

exemptions

Subsidies, investments

developments
F7. Support from Advocacy The emergence of a new technology often leads to resistance from established Lobbies, advice
Coalitions actors. In order for an innovation system to develop, actors need to raise a political
lobby that counteracts this inertia, and supports the new technology

In many cases, however, the diffusion of technology occur at a very slow pace. In rare situations, the
diffusion of technology could proceed swiftly such as in the information and communication technology
sector where the use of cell phones penetrates the market at a surprising rate (Grubler et al., 2012). On the

other hand, the introduction of RETs have been slow with an uncertain long-term outlook.

Four key factors are considered for the slow pace of the RETs. The first factor is the intensity of the
needed capital for investment. The initial Investments in RETs tend to be capital intensive when compared
with non-RETs with low operating costs and zero fuel costs thereafter. These high up-cost investments are
drawbacks to the utilization of the technology and is critical to the economic competitiveness of RETs in
comparison to traditional generating technologies. When compared to non-renewables, the payback periods

are longer and investors are sometimes sceptical to partake in these long wait periods.

The second factor relates to the future uncertainty of RETs. Investors also wonder if the RETs have found
a permanent spot in the energy sector. Historically, they have often acted like a substitution in the time of
crisis. A typical example is the rate at which the wind energy waned in the mid 60s through the availability
of cheap oil and the oil crisis of 1973 renewed interest in the wind technology because the price of oil rose
drastically. What could happen to the RETs if and when the environmental concerns wanes? Also, what
happens after the estimated life cycle of most RETs, can they be recycled or become waste products? These

questions contribute to the future uncertainties of RETs.

The third factor behind the slow pace of the RETs diffusion is the needed extended time for
experimentation, learning and technology development from invention to innovation across many sectors,
markets, and countries (Grubler et al., 2012). This experimental procedure aids in better understanding of
the technology. Also, historical analysis will be carried out to operationalise and measure system functions

by relating them to events (Kebede et al., 2015; Suurs et al., 2010)
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The fourth factor is the changing laws, regulations, and government policies. Changing tax laws is
a necessary first step if renewables are to capture a significant share of the market. Analysis of the three
motors of innovation; entrepreneurial, market, and system building by Suurs et al. shows that the common
barriers in the technology diffusion is the lack of long term policy and the risk aversion attitude of the
government (Suurs et al., 2010). The national government should establish a regulatory framework that
reduces uncertainty, thereby contributing to guidance of the search and market formation. This means that

the government must strengthen policies and laws for diffusion of RETs to occur.

2.4 Introduction to collaborative governance

According to Ansell & Gash, collaborative governance is a form of governance where one or more public
agencies directly engage non-stakeholders in a collective decision-making process that is formal, consensus-
oriented, and deliberative and that aims to make or implement public policy or manage public programs
or assets (Ansell & Gash, 2008). It tends to replace adversarial and managerial types of decision making
through engagement of relevant public and private stakeholders. Collaborative governance emphasizes
the collaboration of organizational entities across sectors. The theme of collaborative governance has also
diffused to other fields, such as environmental policy, climate change adaptation, and natural resources
management (Shih et al., 2016). Ansell & Gash identifies critical variables that determine the success of
collaborative governance (Ansell & Gash, 2008). They include the prior history of conflict or cooperation,
the incentives for stakeholders to participate power and resources imbalances, leadership, and institutional
design. Previous approach required the government to take actions necessary for the well-being of the
society, but in recent times, it can be deduced that this approach is not holistic or effective and is plagued
with oppositions from the other stakeholders. This leads to an endless wait or in some cases a back and
forth motion with no concrete achievement therefore losing valuable time and downstream implementation
failures. Collaborative governance also has its own challenges which include identifying the key actors
in a decision-making process, what standards should be set for the selection of the participants and the

oppositions that could arise as a result of different ideologies leading to a prolonged decision-making process.
Ansell & Gash conducts a meta-analytical study on collaborative governance and suggests four broad

variables made up of starting conditions, institutional design, leadership and collaborative process (Ansell

& Gash, 2008). Figure 5 shows these four variables:
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Figure 4: Model of Collaborative Governance (Ansell & Gash, 2008)

Gailing & Rohring indicates that collective citizenship initiatives and the active development of
collective energy governance structures in cooperation with public administration can be important assets
(Gailing & Rohring, 2016). Collaborative governance is important in the energy sector because prime
movers in certain regions create a constellation for their benefits and this limits the penetration of new
technologies such as the RETs. Prime movers promote new technologies through awareness, investments
and legitimacy, this then leads to the diffusion of the technology. Local acceptance of RETSs increases with
the help of community engagements which fosters understanding and development. For the diffusion of
RETs, the actors in the public sector includes the energy commission, the ministry and the state energy
office; in the private sector, the actors are the investor-owned utilities, public utilities managers and the rural
electric cooperatives. The civil society consists of numerous non-governmental organizations (NGOs) and

community based participants/users. These actors are involved in every stage of the collaboration process.

3. Checking the importance of the roles of each actor under four theoretical frameworks
Renewable energy actors are a broad category of people with roles in supporting or implementing
RET developments including policymakers, developers, consultants, PR and marketing companies, trade
associations, financiers, technology manufactures, NGOs, and consumers. Consumers are made up of
people in particular locations that are the focus of RET development. Companies comprise of developers,

consultants, technology manufacturers, PR and marketing companies.

In the social acceptance of RETSs, all actors play a part in the diffusion of RETs. A common barrier in
this phase is the NIMBY (Not in My Backyard) opposition where the consumers are emotionally rather
than rationally driven. Community benefits help to facilitate social acceptance through regular income

reimbursement to local community organisation, benefits in kind, or specific employment-related measures
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(Cass et al., 2010). NIMBYism has been criticized for focusing attention entirely on the public, hence blaming
people for being concerned about their own self-interest and property value but no attention is given in such
an account to what developer and technology promoters are doing and saying, and how decision processes

are structure and enacted (Wolsink, 2000).

Waustenhagen et al. in their study state that NGOs were found to be trusted most and the industries
least by the public (Wustenhagen et al., 2007). Therefore, the NGOs often play a key role in the diffusion of
RETs because the people believe their intentions for the achievement of set goals and they must be willing
participants in the diffusion process. Troncoso et al. explain how a local NGOs in Mexico was able to raise
public awareness for air pollution caused by conventional stoves and called for better options to reduce fuel

consumption and indoor air pollution (Troncoso et al., 2007).

Policymakers also play important role in the diffusion mix to enhance social acceptance. Through
encouraging investment in RETs, such as investment incentives, tax incentives, and preferential tariffs for
Consumers and R&D subsidies, tax and tariff incentives for developers, energy policies lead to increased
innovation in renewable energy technologies. Companies’ affect social acceptance through their investment
behaviour. Because many of these companies own and manage significant parts of the grid, often still with

regional monopolies, their position also affects the opportunities of other potential investors (Stern, 2007).

The Multi-Level Perspective (MLP) proposed by the transitional management theory is a global model
that maps the entire transition process. As a global model, it tends to give less attention to actors. Nelson
& Winter referred to the sociotechnical regime as shared cognitive routines in an engineering community
and explained patterned development along ‘technological trajectories’ (Nelson & Winter, 1982). Geels &
Schot expand the focus from engineers to include a wider range of social groups such as policymakers,
financiers and suppliers (Geels & Schot, 2007). This accommodates broader community of social groups
and their alignment of activities. Change occurs at the regime level incrementally and is geared to achieve

optimization.

The MLP presents the interplay between niche, landscape and regimes depicting technological
transitions. This model is heuristic and aids better understanding of the process. The main actors include
the users of the end product who determine the transition level, the NGOs who provide pressure for change,
the policymakers who create top-down pressure from regulation and the use of market incentives and the
companies who interact through the supply chain and with other industry leaders to share best practice and
create innovative ideas. The inertia of these actors is seen as an explanation of the difficulties in achieving

transitions to sustainability.

In the Technological Innovation System (TIS), the actors are represented as a developer or adopter,

or indirectly as a regulator, financier etc (Suurs et al., 2010). It is the actors of the TIS who through choice
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and actions generate, diffuse add utilize technologies. The development of the TIS would depend on the
interrelation between all these actors. It is necessary that the government and the companies work together
to grow the TIS model. For example, smaller companies may need financial assistance from the government
to progress and the government should be a support system, in exchange, the companies should provide

relevant information to the government for the implementation of policy support.

The critical component of the collaborative governance is ‘governance’. It goes further to categorize
actors into public agencies which include public institutions such as bureaucracies, courts, legislature, and
other governmental bodies at the local, state or federal level. Although public agencies are typically the
initiators or instigators of collaborative governance, participation by non-state stakeholders is mandatory

(Ansell & Gash, 2008). These stakeholders could include individuals, communities, NGOs, and corporations.
Table 2 is a checklist of whether each research framework discussed in article pay attention to the
importance of the roles of each actor. As shown in the table, all frameworks emphasizes the importance of

the roles of each actor:

Table 2: Actors that impact the diffusion of RETs

Actors Social Acceptance |Transition Pathway Inn:fr:ltlizzl‘s)izem Cg(l)lvibr(;?;i‘:
Companies O O O O
NGOs O O O O
Consumers O O O O
Financiers O O O O
Policymakers O O O O

While the importance of each actor is highlighted under the theoretical frameworks, the interplay
between these actors is a key driver of innovation and growth in this field. It is essential to note that while
a centralized system of diffusion, where innovation generally follows a top-down pattern would have less
impact on the diffusion of RETs, a decentralized diffusion system where RETs are influenced and controlled
by the actors tend to achieve a better rate of diffusion. Innovations emerge in decentralized contexts, often
supported by regulators, developers and users of an innovation. The decentralized system may tend to show
a convergence type of communication, in which participants create and share information with one another
in other to reach a common understanding. Most comforting is the fact that policymakers through earlier
less stringent efforts such as the Kyoto protocol where they first gained awareness are reviewing policy efforts
to fit into today’s changing world. Since the reliance on renewable energy is not only possible, desirable and
necessary, but an imperative, all actors must work together through these diffusion variables for RETs to

dominate the world’s energy supply system.
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Environmental Risk of Compound Pollution

Yoshinari Tanaka

Abstract

In actual environments such as rivers and ponds, coasts and oceans, soils and forests, it is common that
multiple pollutants are emitted. Therefore, when assessing the environmental risk of a chemical substance in
an actual environment, it is necessary to take into account the risk of such compound contamination. On the
other hand, most of the toxicity data used for environmental management of chemical substances is based
on toxicity test results for each single substance without considering compound effects. It can be said that
there is a gap in this respect between the conservation of human health and ecosystem which is the ultimate
management objective and toxicity information and risk management methods. This study reviews progress
in environmental toxicology research in recent years on the evaluation method and management method of
mixture effects of chemicals and explains the general concentration addition model proposed by the author.
The analytical method developed by the combined effect of chemical substances may be applicable to the
combined effect of chemical substances and other environmental disturbance factors, e.g., global warming,

eutrophication etc. As for this subject, further progress by future research is needed.
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ECAZX ¥ B2 &M M 2D W TIMSE L AR H 2 112402, | §72bb,

Tdhbho ECq i FHOK DD ECHERT

IEEEIEOEIOERE KN ES>THEHLE) . WE (LHEWEA. B, COIEGDERLIBEWES
25 (A2)o ZOHNI, 3T DENENDSHE—WEEL TR x% B EL TN ZIEC ECun
ECuo £ 50 STTHEETREML, 320K TELTOLUSEITFEKES (x%) T, REWH

oA B

"

X % X %

ﬁiﬁc - IJ:EL’-%% =
7
/
X %
X % :
ﬂ_/w_/w_/
Cc ECyq 1

Cu/EC,p  Co/EC C/ECq

M2, REMEOERICHEI2MED RS DIRE R TR
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RY RUBFREFELNEN)ZETH D, SO, 3T OMREDPENLINCy, Cy Co Ty x% B LIRS
FTRHWHELERIT L1105, DF)x% HEEEZIM S THEILCbET 5, Z0LE, 3TERE
TLHEE. FURTOWEREAIELAEDE TCOGAREFLLNCEZ UL RV T THL, =l
12 B CA DM AR IE Ce DT BRI Do TN, ZOWREN O SUBEREEE Ca DILsr AIZIREE
(Co / EC)) ECany DB ALIL AN Z 7B D SUBEFICIZ AR DIE T TH D, ZOLE, HEEECL OB AD
POGEER, SHIZHEEE Ce DR BENIR 7D SIS ZE D H D TUED R, S5, WEEE Cc DR
CEMAHILIE, LRLOBEEMITIREE (Cc / ECqo) ECan @J&%A?&buiézaz%@ua Eﬁé&f:}ﬂ‘z
5 A DR EE {Ca+(Cs / ECaw) ECua+ (Ce / ECu)) ECin} ZECya) THIDE ECxa)y  ECxm) @ ECyxc)
%505, ZIUINIFLWOT, ZOMISELxEVITER D,

IEEEMAE OB HIZLIZEST, BRGDEEDOREPSREWOB A HEY T 5L TE
bo 7272 MOIAEHETVEEST, #RLETFICILZROFHE CRE) A0 Thb, MIVIEHE
TIVERKRIZ, T ERTOREMIERICBITLiRE (HE) JUSBEDROLNTWRITIUI 520,
CZCIX3 R OUEFE FUS B EE ZNZEIEA(CY) Fa(C)y Fo(Co) EL. ZDiHBI%L (DOF) R X 100% 5
BEE) 2R BB Fe(R'EESCRIIRIEETHD), Z0LE BEBEOKISIL,
e e e = L R REL TR, KOS, LRI (s
i) 2 RIZHTED, EROLEDD NIEFELLRDINTBEREH I Lo TEL W UG ROEE KDL,

(LW E OB G R E A T T 5720 DB 3EOLT 7a—FI2BW T, B AEHETVEREMS
ETNVIEIRENRET IV THY, TNLIMNIRBET VDL WEE ZHN T 5 (Kortenkamp and
Altenburger 2011) o 2 2DET VDRI EAK BE)TH L7202, G OS85 1
OFWEL B D FEE DX IR BRI HND W BEMEA D Do AR ET IR DR ED 5 BLAH
SLRREAELIERTGELTEY, AFARBOR LAY EIZIBE BT ILHR TV, 20
I E %, JREUERLY ' (dissimilarly acting substances) 590 — /5. IEENEET IV
VST ORI e ACGEL CTBY, B LR &5 E A R oL A W B CROZL 3
Vo ZOIOBALEW AR LY (similarly acting substances) &5

CDIHRAE WS B BE R OB EMEL 2 DOB A HET VO R UL OBIRIL, 5
BREYICDMREE STV Ao F8WN7 7T (Vibrio fischeri) % J\ 7AW IS Y E RER I 2L -C, FFH
VERALF I E OB GBI T WS, BUERL W E OB G B EMEE T MIE
(EHEHTEATRERH S (Altenburger et al 2000; Backhaus et al 2000) o Altenburger SORFFEZ L —T7 14,
TEHRRE S R DL B 2 OND S ML F W RIWHF], FIEHRILE 140 E) 200586, B
OERBSRE DWW LA — 2 26N 57 2/ — ViFEER 16 E D b bR AW e —EDRA I (B
D EC BEUECIZIBIT IR EESNT) TERUEL . NI T T OFNHER LR,
g G EREEIT o7z, Fo, B E Om M TRORE UG A, M EHET
WBIONBEMEET LD HESR (FOGER) OFIELZEFHEL ., Boh/E a6 B o il fEs il
720 TORER, FFEOMERLFEYE DA HE TV AEHET V. FUMER L EOMAE
HETIHREMFEET VO TFHSEE ST AEm s Ao (M3EH),
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(1) FEELERYME (2) FLERYME
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R (umol/L)
I e BE (ol /L)

X3. FELUEEMER (1) SLCELUEZMERE (2) DREMP TR TRE - RICHEE. EfFIEHIER
EFV, WIRGEEMEET IV OERMRERT
7 —%14 Altenburger et al. (2000), Backhaus et al. (2000) &V).

BREMODEREEETEET IV

LA E DR G W LR E B § 2 _EPLF MBI, BT AR W UEA Y 2R % B 2
T BREREOMLREIAMANRLRITIUI RO W EIR TERELO A BILRL &0/ BRBEBOR O
HaFD, HAD RERLFWEEREIEO—2>THALFWE EAMHETIL, ERYICT AN
L4 H358979 5 CAS (Chemical Abstract Service) T |ZHEL CESFF 5 2/ERL . WMkt B4
- AR, PR EGERITRL72)R T, VAZFHliE EBAAT o T\ 5, 0N - BRI GE O
RIEEROAFHWEELDE I ZONWT, AL EI U E O EHET 2L ()—F7 70
A) Ry HBHTTI) G ELALE W E M T BIOE S AT AL, E61C, b
AL TBOE 2 (IR AR #E 2 ) E A F L O CRHI AL L 35 28 AMBIAM I RROBIE A, F
RN 2 DAL R AR HLAL T2 LI TIRSFIN Th Ao AL OA A LIE, I OH)
D ER DD LIEEN B DHTZA),

EEDIZIRARTINZ, ALFWEDOEE BN MBI L)) HD1E, T HEEDOF W E O 5% 85 D%k
I B LU EM BN E R DI E DB b 050 BB BIT AL T DATICEBE, FEEERED
BRIF T, Mg BHR S A 2 530 % i CRIBE IS M SN AL FE W A B THALZ L, F-2hn
DALY E NS B BEAERABFEAET A2 LI THLI LD Do T A, 722 21F, Olmstead
and LeBlanc (2005) (&, “KEIOW I THIE S 72 BB IOW B OWT, BB HREEICILBI$ 2055
PO G E->TA43IY 3 (Daphnia magna) OWEGKFLERERAIT o720, HECES L0
FREWTFO 1D, bLATE 42, 3OFEERS THorze Ko HOMAE/ERIImL SN e o7z,

F7o, RIED CORGEBOTREESEORRE P EHE T AR, THEOWE B O HAEH 25
REZONTEIINHHE THAHZEZ R T HUALLEDLIL T S Belden etal (2007) (&, #5750 207 D
HIEARBERTL . PIEFBI0 88 /3= NTR M ET VO RIS FERMED 2 5O FFHN THY,
SHZE AN HAE RIS QORI ERIRL 72, BRIBFIRAWIZHBTh, B2 A0 AAE T — )
Tl BEMEETVOFUMAED ZOZED LS TS (Rodney et al 2013) o L7225 T, A2
V== 7R DRI AZFHI OB Tld, ALEWE B OIAMN AN EEHEEEE 3. 22008 RET
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INZEEDNTEER FHIT T 2 DODEEEAEE 2 5115 (Kortenkamp et al 2009; Cedergreen 2014) o

B ENTAL W E DAL FHERE L E D DA IR AL T A0 800 OE@AMESAUT, JH0T
TERETVEREMEETIVOEELEMIONINZ L TH L0 T CE5, Thbb, (RS
H TR MM CEAUIMIZAEHET IV, MERBEIE D 20 S I CEURR NS E TS
EOWTHA BB 5200 kL0 #EE) Th b, BEEHICE DR FELFEW—E D BEn,
LA ES LU D W T OO 7)) — |50 CEA 561, A7) —NOWEH T
REMHEETNVEZEAL, 773 —HOFENREZER T LI ETVEET S HIREET
WARFEENT WD, 72720, TERBEDSHLBRED o TWAILFWE, DEVIFED) LTI —~D
FEEWEDPHON T FEWE R, BWRLBOFmO—EHTHY, BIEMIIIE LB B H O1F A%
HEPSHDLL T2 2DIEWEETH S,

— RIS, B TOVIIHOIAER BT VENE G B RECTPT 228 6N T 5, OF
D, EELDETADZREBTHL ALV E, REMEETIVER L2 D3R &M 05225 i
BATITEN Do Fio —HALZWEOVE L. REER (narcotics) EIPRRSNAHERZR) LT
T =N ERBDEEZLNTEY, AR IME DO SN AL O BUE 723 e, OF
0. REMEOIGER, e REGER S 21E L R OWE D DR EW) BEIRTI)— K1 TH
5L 25N % (Backhaus and Faust 2012) o L724%>C, HEREONEH BIUHHREOM TIE. 1k
W E M CEMAE R DN CThHI L% T4 IMGET 27 —F D57\ IRD, IREEME BTV S Rb—fik
RN —VEL THR ThHEE ZHNT A (Belden et al. 2007; Kortencamp et al. 2009; Backhaus
and Faust 2012; Cederegreen 2014) o

4, MEERZESOCHEEREET

BRERHICIAE T LA B ORI Cld, 1 ZEALTEIMENLREETERBALNZWEL T, HHILF
W O TIIAE et AR RN E FH O W 2 FE NI A0 HAE A S FEBRII ST GESIUTBY, 2DdH7%
LA E DRGNS N DR G ORGSR 3% 613, ALFWE B O EAE N2 A€
TWEERT ULED oD, TOIGHENEMNEUCREZEETIEL, B BARoHET—5 LAt
WCIREMORET -5 b EETHILDE, [IREWN—ADT 7 0—F (mixture-based approach) | &
A TVD, 72720 IEMNERZA BAEH OS2 L AW E OB G 8HEF I TELET VLI IZ
REN T,

PSR DT B Z U DO WA BT T )VIE, Hewlett & Plackett 5SOETIV725) (Hewlett and
Plackett 1957, 1959) o OO L, (LW BN § 22D EWHLAIAD) AR 554612
OV D, (LAWK S 2B SAVR TR (&) FOGHMIE, [t wEoREL 272
FEHAOMEARI TILFEW I T 2K EDNEIZ L AR TARLEMRDIK I3 i DSd b e
ZEoTHZHINDEARESIN T N0 TD AT BUERL 3 A 2ol D — 1B L ORER B BE B R Lo THR
EMbo 20D E DGR T I AI2E. EN TN BT T 2R e e 352
ZRIEBO LTS5, 20720103, 2B § 2B EOMBIREL 2WEINVZ VG
BB DR EOHBIATH DT =8 BT be ZNOOHEEIGE T OF R SIIFON
I REREM DL BT DI AR IR L E A AR SR AT A R FESEL U
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BV o ALFW BT AN BIT A E (HE) USBIRIE, LFLbERAN OB
DA DOIZES TSN N EE 2511 T4 (Newman and McCloskey 2000) o

HB AR fi S SN S E R T O B WEE BT T WL, MEERHZRTHIESSRE
TIZBINENT AL T2 (Haas and Stirling 1994; Haas et al. 1996; Jonker et al. 2005) . C. N. Haas®
AFFEL 7 UL T ET )V (response surface model) &, NI O EEZRDINEEL T b,

n Cl
Z—f = (@)

ZIT xIBUSE, filo) 135 i DU E SUGBIET, (%) 132 0M A CTHY EC,) L5 LV Gi
RERET, FFMEMIERICEDZBRET VL0 T IERL, (LW E M OMEAEH O RSSEERR
T5o G=00rE, XNOGHBIE1ERY, BEIMEOANEFE LD, WAL, BAMIEIk R
BIELETNDELRZINTEY, HEREORBRT—5. FHITAVRa7 T LB 5% A 5E
FIWNDINGA—=F % ET HITEDNERIN T D (Haas et al. 1996; Jonker et al. 2005) o BT I T
INT A=Y GG B BWROT =y O E TR, BEOMGREPOEEHEE T T 5L TE
5o

DI, BEREOTMETIVIL, BT EAEORE (HE) JOGEREUINS, REMOBEE
BT 2RERT — Y S BE b BT RGP WG RET s, BHEZETNET VE
HOFEELT, BEMEDOEME — A b TAZ LI Lo THEERS REZ B L E & BTV, —
M EEINEE TV (GCA, generalized concentration addition approach) #$#2ZL T\ (Tanaka and Tada
2016) o

—MREMEET IV

LW E OB S Z LR T 25 FOS ML, (LW EI0 9 2 R BN O A FIC
Lo TH6EINLDTIAZL, EERDIUSDRESHEINZALT HIELIESTH7ZHENLEME S B,
R PO AR E R O EAEMZ LS IIZRTOOEEZONL . HEDOILEWHOM B EZE
ZBHN, B—WHEOMENEMEZZTHL)e H—WEOMENFHLIZEINIZEZA) D Z2TE)

yiIp-N: 0l FEhniEr (FRE/FRRD)
R1+2+3 """
R1+2
Rl
H(_/W_/
Cl CZ C3 Cl C2 C3

B4, {LEHEOBMIRIC B BMELLGLIMER AR FBRE - RICEIREED LI LR
fRIcbEPERT AR
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AR LR, H5EOWEIZL>THOENLHIELUEH (RO AW E THL L) DD
5F) MO Lo TEEE 2T AL ERT 5o TOBERTIE, BB ITH AR ZROINEN 2255
i, HUSUCA L E i e LT (R REICESET) AT 255 DA Th b (41
) o —RMZIE, B O UG ML 7 EARRE O B O iz it 2o
HOT, ALFEWHEOHEOVEINZIIWER A OMENEPFAET HZEZRL TS (M4) WE, H
—DALFWHEDIEER C, C, &I DIRLTVE, TOLEOEMLUSEBINL2ET 5 (M4ZH) .

oA 5B
&=t Ba It By
R
A RB ‘
e B8 oy
& BE CB =

£ 5 RICHER Bum
s ,
R,
R G
° —

5. FEOHEEFRERI2NELRELGEDRE - RICBHEE—EENEET IV TTFATIERENE

ZHERULIAERE
EC50-fraction EC1-fraction
Bu=2-4
1.0 -
2 0.5
1
100 1000 100 1000
RE (umol/L) (xt%%) EE (umol/L) (xt%%)

X6. FFEUERILEMELREL/GEDRE - RICERE—MREMNEET IV (KER) OBEE. MER
WHRILEAET V. BRIGRENEET VOB EERT

7 —#1%Backhaus et al. (2000) £V).
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RN C 72T FREELEEDONE, SHIZCHERBIEEEDOIUSLEY), B FRFZEHINEATHNS
Vo DFN. R/ Ci<(Ria-R)/CTHD, EBIZCHBLIEXHONDL LRI, M4DETTTD
Yitr, BT 35, SOOI, ALFWRNKT T2 UG5 (F571% O BA N2 E5 SUS O8I
53) ISEFRIRIE KA T HLV) T, #Fi7clamzonAbF W E OB EIERAS. 3 TR 58
SRR A ST ALE - ORITIEASNDENHZETHY), WEMIHESEHDHLEERT 5
TENTTED, 72720, STTEMEMEMIE, HAEMRHEL RS ML TRIGICBIIS 3
A PIES E WU RIS 720 DI E 2\ 0T, FEBEOE AR BT E S EAE A FE
DOWPEINEEIRT DO TIIR T, BWEFEOSE ) [MHEMEM ] HoE TIEE:RAHEE.
TER ] EVORFEL. Z2 Tl 200RLLFMEEREGTHLEOMELERD, HU LA EO=
NS LESAEL AR L L TREVDEI D (RIUH I EAERR. 22584134
HAERN) #E M3 % (Berenbaum 1985) o

I POG IO L L TEESNDIL AW E OH MV ERICBIT A A EH Ol L%, A E ERL—
JU (TIR, toxic interaction rule) &R &5, TIRIZFE—WENOMHEANERH 72Tl B M08
O EAEFIZDIRIET 22 LA TE, RUHEEHOILFWE THL0E) I HS T, WEEILZMA
7eLZOF UG E T DB EEE 2D 20D RLLFWEZR AT AHEL. 320845 TIR
PHES Do KA DTIRD2DL, 2GERET LD TIRA1DT, Iha [ BB O TIR | LI
Ao 3DDTIRAFLEEDH, 218550 M CABUSEEABD LD, IEEMBE D BRI IO L7850

TSN ABHE. 9SS HARDEME T —F I RO RS B EE 4 Tlad b,

c\P
|

CIT, ClAEDIEIE, OIZECso 2 DIEIED 2 — VR FTdhbo Flz] 13/3FA—FARAF LG
BB (DA 7 NVET N, SOV ATAv7ET IV, THEYNETVARE) Thbh (HALD0, sy
D FE KU B Eb B3 R O N4 =3 U BB R BB HED LARE T 5) o BIESUROIEREE R
FTUBA L ST A5 T, BERHREOTEAZTDLDOTTIREET . FUSEEL ST A= BATKER
AR BIZE . RS AR AT — VI T O CRAARE 2D, PE MO EEHZ RS,
OF), RE TIHILALEEDSHN T, A7 — VR T O CRICHEEDS RN L1 7%5,

2ODBSTALBRIRE T A6 KT OMRE RIS BEEITRNT, Blolz b2 &3 AHIAL
BEMEPOGEZE S IR BUS B R (80 NS it e SUBBIED) 2AET Do KBS CRISARL, $7 A—
5 B, B2 RO THE, IREWDOBTIEEEE UG DB R%E 23 RULA L, 7 A—5 (U5 INE.O SUSA BL
INTA=E) & Bub BT, ZRTIREE Co, Co U MR OIREE B B L OIREE Cy, G I T 5,
B N DV RSB RTIE, IRED A —IU31(0 = 1) EFREENAEDT, Cy = (Cy/ 0,)2'M ¢y =
(Co 1 ) M EZEHEND (FIRZTFTDOALBIIGERT) o Ca & Cyld, BN DRSS BE$i%
S TMEITIUTIREW O ISR DT THOT, RAOTFHMEL RS W OB SUS O B AT —
95 BLAUIZAERDR/NIZRD) SN INED FUGABL ST A—5 BuZ T %o

R(C) = F

R = F [((Ca/8)4/Pn + (G5 /05)P5/8 )™
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(LEME DB A2 DI BV BB FABORHRIZ Lo C By B IET %o

W72 AU I D BUSA L/ 85 A—4 By D52 TEIUL, ZOMHEDNIT—5E TH DL Al % HiH
DG R E OB 70T HEHEML. ERTRENST T HIEATES, 72720,
BuDAEIE, B R (B s —ETh) BT RIS E TR T 265, fudD—E DR
REMOBEL IREMOFTMEET =525 AEL, B U B35 fu DR EEL
VLG A IEBICANDLENHL (K55H)

T B DHIERIAEHIL . IEEMEOEBD )T OLE, TOTHEIZLNRKD fulE K55
DPDFEHSFTFIE (Bea) IZIFTHE LD IEAVREI TV YA (Tanaka and Tada 2016) o £oC, FIESN
2B Beal IS AT XY B A AR GENEER) THADEIDZHIMTT 5D TES,

F 1, HEREMOBE BN A 43IV T (Daphnia magna) OFEKILEIZG- 2 5B B L72E
BB SR - — R T T VA B L7012 R L Cnde CORFFERITIE, HEERESH O M2
MEAEH S ASND, B E OB S, HERBLOH O R EEE ECsold. 11pg/L, 889ug/L
HEEEN Sz INHDOT—=5%EBEIZ, 2B DECso IR § AHIRED BRI U2 D INHR A ZE L
S REMOHBEABREIT o720 IRAW THEE SNz Py DI Pea LN TNHREL, VA EAEH
ATRIBENTZ, F72, HERINIOW A HATE IIHIATRCAH EAE BN E 2B, B IE O
SUSEBL ST A—% Buld. B3 R TH LI LR RIEL T1h,

£1. F73IP>aDaphnia magna \ZH\F B8R 7> (Cu) EFIAC A2 (Zn) DAEEKFEE IS T2 ST MEES

B/ 3588
T

Cu Zn Cu+2Zn Al
N:::] Jgh -
RE L RE . Hokr L
wg/l SBE o %BE oz, %M@EF Bu B
7.3 20 377 35 1/0 35 - -

10.6 55 533 45 0.8/0.2 95 13.7 5.68
14.9 90 753 45 0.6/0.4 90 11.5 6.32

15.2 80 779 60 0.4/0.6 85 11.0 6.86
16.9 80 889 60 0.2/0.8 50 - -
19.2 100 1015 75 0/1 40 - -

* B o EElE EC50 RA7—IL T—45: ZHEE(ELRE)

SR U2y FEELME A D 14 (LW O A B % 7E/ 77T (Vibrio fischeri) DA
FEHECHERL 727 =712, —RENSEO7 7a—F 2@l (K6). ERL7Ab5 e i3tEiE o
FEDMRAA T T) =B BIENTEY) ., I AEHOGED KDL Do L7zh T BT IRER
BL T RERENE O HHIIES2WHIEE 2 5N, FERIZIE. MV /EHET VIhBIIIEh
PR FEGHE TELIED DD Do N6 DRVEMTREINI-—REMBEET VO FHMEIL, %
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EC50-fraction EC1-fraction

By DIE

0 0.1 0.2 0.3 0.4 0.5 1 15 2 2.5 3

BEEMEE BEEMEE
(ECS0IZxt g B &R 7 (ECS0IZxt g B &R H
BEOLLEDOM) EEOLLEOM)

M7. —MREMEETIVORISAE/NTA—2B, DREMREICH T BTN

7 —%14 Altenburger et al. (2000), Backhaus et al. (2000) &V).

T =8 MCHELT fu I DA B O R AR ATIDD TH L P HEBBCIREE ECo &7 e
THEA AL, REEIC BT EHET VDSOS AE, THRIMEASEAHEEE 25,

AT D FUSABL ST A—5 By iR AW DUEEE (ECso | IR I EE RO BT (2L Cravk
ThL, MHAMEHOMSIZRERT DB, NS85 (ECs JLEEC, Jh) ICEoTRARZI LD
% (7)o 21T, PuldIE\HFHO BT EEL BT T3 THY, — MR ENEET IS
XU REEE 2 5N D0

BEREE AT 2MtbDER

LEWEOBEHEETVOMEAIEL T, INE TR TE L RLDT T O—FHiALIT
Who TD12I, AW RETIV (BLM, biotic ligand model) Z{LEWH . FHZEEIRDEE
BEHOTVINIIG AL/ 2E T 5 (Kamo and Nagai 2008) o BLM (£, dEDEMA DA T 2L E DI
DARERGEL, EEBEOEERED I ALOBEFYE THLEF AR IR I-TR T2
ZEE TP BELCTH S (Di Toro etal. 2001) o EEROBHIIAER | TEEHOTEL ~NVRMOE &
JRFDIREZE I AN TR S 2B M TBE R B7259,

5. BODIC

Gtk ALFMEOE A B EREOLFWEE I ANS)IZ TR, 2200ZET IV, KRR
FEMEET VOB D BORREL 257259 LW EEAFLHIER RIERH L1285
BIAZFHAMRFEIS, R, HEBENORELEATLEIE, EYoBELFE LA ED S
W—TE)AZFHDEALE L TEIRHIDEIL . ALE W RIR G W E T RO URE B E 2 72 XD Wi
M7 iiT SR E NS,
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Co-effect of Irrigation Method and Fertilizer Management on Soil Nitrate Dynamics

— A Case Study in an Arid Region of China—

Zhou M’, Deng J” and Huang, G™

Abstract

Proper agricultural management of water and fertilizer is beneficial to the sustainable development
of the watershed when agriculture is the pillar industry. The challenge is greater in arid region where
water is a constraint and a primal factor simultaneously when seeking environmental, social and economic
development. The middle reaches of Heihe River Basin (HRB), a typical inland river basin located in the
arid region of Northwest China, is such an area with intensive agriculture expansion causing severe water
deficit on ecological process and groundwater contamination. The present study aims to investigate the co-
effect of irrigation and fertilizer management on soil nitrate dynamics and try to discuss its influence on
the sustainable development of HRB. This study also intends to pursue the potential of drip system that has
been expanding in this region. Social survey was conducted on the purpose of understanding the current
agricultural practice and social perception on drip system. On-site monitoring on the dynamics of nitrate
in arable layer of fields with different irrigation methods was performed. The results reveal that nitrogen
fertilizer application of conventionally irrigated fields is surprisingly high with a rate of 600.1 kg ha™ y™',
while that of the fields with drip irrigation system is more than 30% decreased. For water management, well
water irrigation may consume 24% less water than river water irrigation and 33% of groundwater can be
saved if drip irrigation system adopted in well water irrigated fields and managed properly. For eliminating
the biases and expanding drip irrigation system, government support on initial cost and trans-villages

sharing of experience among farmers is considered efficient.
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Co-effect of Irrigation Method and Fertilizer Management on Soil Nitrate Dynamics

— A Case Study in an Arid Region of China—

1. Introduction

As one of the results of worldwide growing population, the demand for water is growing as a matter
of course. The challenge is greater especially in arid regions where evaporation typically is larger than
precipitation. How to manage the limited natural water resources for human activities, economic
development and the conservation of ecosystem is continuously being a subject to research.

Water scarcity has become an increasingly severe issue in China, especially in the inland arid region in
northwest China (Kang, 2000; Ji et al., 2005; Du et al., 2010). Heihe River Basin (HRB) is the second biggest
inland watershed located in the arid region of the northwest China. The HRB is known for its diversity of
geographies and ecosystems. From south to north, it is originated from the alpine of Qilian Mountain in
Qinghai, extending through oases in Gansu and ceasing the flow to terminal lakes in the dessert of Inner
Mongolia (Li et al., 2001; Wu, F., et al., 2015). The ecological value of natural water resources in HRB is
enormous, because the water supply is the foundation of oasis composition and restricts the fringe of desert
from expanding in this region (Guo et al., 2009). From 1960s, the increasing consumption of water resources
for irrigating the growing crop cultivation land in the middle reaches of HRB, where human activities are
concentrated, (Guo et al., 2009) generated serious damages to the ecological environment, such as the shrink
of natural wetland (Zhao et al., 2013), the drying up of terminal lakes (Xiao et al., 2004) and more frequent
sandstorms (Chen et al., 2014). Obviously, the sustainability in HRB depends largely on the ways of water
resources utilization and the key of solving water related issues in HRB is to manage the water consumption
in agriculture in the middle reaches.

The middle reaches of HRB has been consuming very large quantity of water from Heihe River for
agricultural production. At the same time, natural wetland area in the middle reaches is observed decreasing
rapidly from the 1970s because of ecological water deficit (Zhao et al., 2013). As the reclamation of new
farmland from natural wetland had expanded by 15.38% during 1965-1986 and 43.60% during 1986-2007
and the percentage of farmland reached 70%. As a result, the amount of surface water used for irrigation
had almost doubled from 1956 to 2010 (Nian et al., 2014). Therefore, with the big gap of evaporation and
precipitation and the growing of the irrigated agriculture, the consumption of water resources is also
increasing.

Though the dramatic increase of agriculture contributed to the economic growth, the current
agriculture need to be shifted to water-saving agriculture under the contradiction of water scarcity and
water consumptive agriculture. Among all the strategies that have been carried out for alleviating the
deterioration of ecosystem in the HRB, the Ecological Water Diversion Project (EWDP) initiated by the
Chinese government started to come into play from around 2000 (Hao, 2001), stating the middle reaches
must transfer 9.5 x 10° m® of water to the lower reaches per year to meet the ecological water demand (Hu

etal., 2015). Many efforts have been done to meet the mission. For instance, with the support of government
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policy, wheat -maize intercropping was substituted to seed corn as the main crop, which can save 29%
irrigation water (Huang, 2015). Other strategies, the ‘grain for green’ policy (farmers who have converted
farmland to forest or grassland be provided with free grain and cash payment), has been also carried out.
In terms of irrigation water management, most of the irrigation canals have been paved in order to prevent
water leakage and to raise the water efficiency (Wang et al., 2013). Recently, differing from the conventional
flooding irrigation, the implement of drip irrigation system is spreading and its potential of saving water
and fertilizer is accessed in this study. Although the water diversion mission to lower reaches has been
accomplished commendably and the ecosystem has recovered gradually, over exploitation of ground water
(Tian et al., 2015), low awareness of saving water in local farmers (Xu et al., 2014), low irrigation efficiency
(Wu, X, et al., 2015) and other water management related issues are still lying there to be resolved.

Excessive irrigation and high chemical fertilizer rates that used by grain farmers as an ‘insurance’
for yield, are considered conventional agriculture practices in this region (Yang & Wang, 2011). Nitrogen
fertilizer is crucial to crops, because it supplies a big part of available nitrogen for crop assimilation. Higher
yields typically requiring increased nitrogen inputs, but some studies on grain yield and nitrogen fertilizer
rate also suggested increased amount of nitrogen fertilizer after a certain level did not give a significant
grain yield increase (Selassie, 2015). Excessive nitrogen fertilizer application in farmlands, inducing nitrate
accumulation in soil layers and threatening groundwater by pollution via the mechanism of nitrate leaching
(Al-Kaisi & Yin, 2003; Yang et al., 2006). It is reported that the total amount of nitrogen fertilizers applied
on corn fields was more than 300 kg ha™ y™ in amount of nitrogen one decade ago and had an increase to
more than 450 kg ha™ y™ has also been witnessed (Su et al., 2007), while the optimal nitrogen fertilizer rate
in farmland of the middle reaches is suggested to around 304.9 kg ha™ y™ (Yin et al., 2014).

The big quantity of nitrogen fertilizer input makes the agriculture areas highly venerable to nitrate
accumulation in soil profile and groundwater. Nitrate is proved leaching to deep soil layers and groundwater
in the middle reaches of HEB in recent years and causing nitrate contamination of groundwater, the source
of drinking water. The nitrate level in natural environment is often very low, a long term (1982-2001) study
conducted in this region found nitrate accumulated in most subsoil layers, with major impact in 20-140 cm
depth when continuous chemical fertilizer applied to farmland (Yang et al., 2006). A nitrate-nitrogen level
0f 403 mg kg™ in soil is revealed with the peak of concentration occurring in the 140 to 160 cm soil layer and
the occurrence of nitrate is found most of the samples above 300 cm soil depth (Fan et al., 2004). The nitrate-
nitrogen concentration level in groundwater was around 10.66 mg L™ with 32.4% of the wells estimated
exceeding 10 mg L' were found rather in crop cultivating areas than in urban or natural wetland areas
(Yang & Liu, 2010). A study that investigated groundwater samples from drinking wells, irrigation wells,
hand-pumping wells and groundwater table observation wells, found the percentages of sample exceeding
10 mg L' were 13, 33.3, 52.4 and 50.0%, respectively. (Yang & Su, 2009). Despite of the progress of ground
water contamination, the fertilizer management is not as highly respected as the water management in the
middle reaches of HRB.

Agriculture management, including seeding, tillage, irrigation, fertilizer..., is significant for crop

productivity. The effects of long term chemical fertilizer input on the agriculture in middle reaches of
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HRB have been fully studied by researchers, however study on short term effect of fertilizer and irrigation
management is not sufficient. This study pays special attention to the co-effect of water and fertilizer
management which has strong impact on the sustainable development of HRB and access the drip irrigation
system on reducing the nitrate accumulation in soil and the consumption of water resources in the middle

reaches as well.

2. Study area and methods
2.1 Study area

The main course of Heihe River is as long as 821 km (Wu, F,, et al., 2015). According to The State Council
Information Office of the People’s Republic of China (SCIOC) (2015), The middle reaches of HRB, as shown
in Figure 1 is from Yingluoxia Valley to Zhengyixia Valley, including Zhangye, Linze and Gaotai cities,
covering 10.8 thousand km? area and has a population of around 1.3 billion (Huang, 2015). The middle
reaches concentrate 95% of the arable land, 91% of the population and 89% of GDP in HRB. While 83%
of the overall water consumption taking place in the middle reaches (SCIOC, 2015), the intensive water
dependent agriculture has been utilizing the majority portion of the basin, 75% of available water resources

(Nian et al., 2014).

Legend
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Figure 1. The middle reaches of Heihe River Basin

In the middle reaches, maize, which accounts for 33% of the total planting area by 2016, has been
developed to the dominant cash crop since the 2000s (Huang, 2015). Agriculture activities are conducted
during the farming season from March to November (Yin & Wang, 2015). In the farming season, water
resources from the discharge of Heihe River are allocated by a traditional canal type irrigation system to
thousands pieces of fields. There are five levels of canals: the main, branch, lateral and field canals, and field
ditch and more than 75.6% of all the villages have canals passing through (Jiao & Ma, 2002). Annually,

for maize cultivation, canal irrigation activities are conducted about 4 or 5 times and 3 times of fertilizer
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application, in middle April, June and July depending on the growth stage, are carried out in the limited
farming period.

The study area of the present study is set to Zhangye District, the economic center at the south part
of the middle reaches of HRB. Maize is intensively cultivated as the main crop while cash crops are also
cultivated in large scale in agricultural areas around the city center. Multiple irrigation methods such as:
1) conventional canal type irrigation system using river water, 2) well water irrigation and 3) drip irrigation

system using groundwater can be found increasing fast in this city.

2.2 Methods

The present study centers on irrigation and fertilizer management by combining social investigation
approach and scientific experiment approach. The co-effect of irrigation and fertilizer management was
investigated. The knowledge and perception of local farmers on drip irrigation system, which is under
expanding in the study area, was investigated for accessing its potential of saving water and fertilizer. The
study period is from July 8t, 2017 - August 12%, 2017.

The aims of social investigation are surmised as: 1. To obtain knowledge of the current nitrogen fertilizer
rate, irrigation water amount and costs. 2. To survey the perception and intention on using drip irrigation
system in the future among farmers who do not use it at present. 3. To survey the perception to drip irrigation
system among farmers who are using it. In all, 20 villages in Zhangye District were visited and 125 farmers
were interviewed.

For the experiment approach, this study chose 4 maize fields with 3 different irrigation methods
(conventional flooding irrigation using canal to allocate river water (RW), flooding irrigation using well

water (WW) and drip irrigation using groundwater (D)). The sampling fields are listed as below in Table 1.

Table 1. Description of sampling fields

Short Form | Crop Village Location Irrigation Method Sampling Period
S-RW Maize Songwangzhai N387 53’ 34.8 River water 7.21-8.3
E100° 31" 31.0"
H-WW | Maize Huajiawa 387517446 Well water 7.12-7.25
E100° 28" 06.7"
04 /2 3 " : 3
S-D | Maize Sanshilidian N38°49729.8 Dripping system 7.14-7.27
E100°26' 41.9" River water*
N38°51'40.1"
Y-D Maize Yangjiadun Dripping system 7.8-7.21
g E100° 28’ 12.6” PPIng &y

*River water irrigation was conducted once to the field when the soil was extremely dry before sampling.

The soil samples of arable layers (Upper: 0-10 cm; Middle: 10-20 cm; lower: 20-30 cm) of each sampling
field were monitored 4 times in 13 days. As a local practice, irrigation water is applied in the same day after
the input of fertilizer. In each field, the first sample was taken on the day before the input of irrigation water

and nitrogen fertilizer, the following sampling activities were performed 3 days after the previous sample.
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For nitrate contents test, dry soil sample (5 g) was added into deionized water (25 mL), then the mixture
was shaken for 30 minutes and filtered for nitrate extraction. Nitrate concentration of the extracted liquid
was measured using an RQ flex plus 10 reflect meter (Fujiwara Scientific Co. Ltd., Japan).

Soil nitrification potential is a good indicator for the richness of nitrification bacteria that transfer urea
to nitrate in the surface layer of soil. Thus 3-days nitrification potential of each upper layer soil sample was
also tested. For this experiment, the first sample of each field was used. After the Water Holding Capacity
(WHC) was tested, the moisture level of soil sample (4 g) was adjusted to 60% of its WHC, at which the
nitrification bacteria were most active. Then, the sample was added with urea solution (200 mg L") and
incubated at room temperature for 3 days. The difference of nitrate contents before and after urea incubation

reflected the nitrification potential.

3. Results and discussions
3.1 Fertilizer management
For understanding the current agricultural management, nitrogen fertilizer usage and its cost is

interviewed and the results are shown in Figure 2.

HRWor WW #D

600.1

2751

N Fertilizer Rate (kg/ha/y)
Cost on Fertilizer (RMB/ha/y)

\\\\\\\\% 1889

FERTILLIZER €oSsT

Figure 2. Nitrogen fertilizer usage (kg/ha/y) and fertilizer cost (RMB/ha/y)

Among the maize farmers using conventional irrigation methods, the rate is around 600.1 kg ha™ year™
costing 4126.5.1 RMB in average. Surprisingly, the nitrogen fertilizer applied has a largely greater amount
than Su et al. (2007) found a decade ago and is almost twice of the suggested optimal amount by Yin et
al. (2014). Nitrogen fertilizer efficiency is supposed incredibly low in this situation. As a consequence, the
excessive nitrogen ends up leaching the deep soil layers, hopelessly being absorbed by maize crops. But from
the farmers’ point of view, nitrogen fertilizer has become a kind of ‘insurance’ in the competition of yield
and it is hardly possible for them to reduce without a convincing reason.

On the other hand, the average nitrogen fertilizer rate is 404.3 kg ha™ year™ and with a cost of

2833.5 RMB for farmers who have adopted drip irrigation system. Compared to the conventional
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management, saving percentages of 33% and 31% are achieved, meaning the nitrate contamination to soil
and groundwater of HRB can be sharply reduced with less agricultural cost. The nitrogen fertilizer level
is still higher than the optimal level suggested by Yin et al. (2014), it is thought because a portion of users
report that a slight decrease on yield is perceived from their cultivation experiences so they accuse the drip
irrigation system for not inputting enough fertilizer and tend to apply more regardless of the instructed
amount. As a matter of fact, the fertilizer management in drip irrigation field is just recommended to a low
rate, but it is not clearly regulated. The potential of the new system on saving fertilizer and reducing the
nitrate accumulation in soil profile and groundwater is highly evaluated even though clear regulation on

fertilizer rate is needed for further progress.

3.2 Water management

With the expansion of agriculture, the water demand increases without a doubt. Since the available
water resources of the middle reaches are limited, there is a necessity to promote the water use efficiency
and irrigation water management for controlling the water demand.

Basically, the surface water from Heihe River is allocated to individual field about 4 or 5 times a year,
depending on the precipitation during the cultivating period. The schedule of the allocation and the water
quantity for each village is well planned, but there is no system for monitoring the irrigation water usage of
individual fields, and farmers just irrigate their fields by experience or by the time length briefly. The charge
for river water usage is decided based on an average usage in a village scale instead of individual field. The
situation makes calculating the exact amount of irrigation water in individual field quite difficult.

As introduced previously, the obligation of diverting a certain amount of river water to the downstream
according to the EWDP makes the surface water insufficient to water demand in the middle reaches, villages
using well to exploit groundwater for irrigation increased a lot. Accordingly, in the middle reaches, the land
use from 2000 to 2011 changed in large scale and the farmland area increased by 12%, moreover, most of
the newly reclaimed farmlands are irrigated by ground water causing an increase of 68% of groundwater
exploitation (Hu et al., 2015). As a matter of fact, the overexploitation of groundwater is serious because the
use of well water is regulated poorly (Tian et al., 2015). In drip irrigation fields, the water source is rather well
water than river water and more frequent irrigation activities, 8 or 10 times every 10 days, are required than
well water flooding irrigation which happens 5 or 6 times. The payment for water usage from well consists
of water resources fee and the charge for electricity used for pumping groundwater.

This study tried to calculate the irrigation water amount in the study area on the basis of the farmers’
payments for water usage and the price of each water resource. The results reveal that the water used for
one-time irrigation is 1,800, 1,095, 405 m® ha™ of river, well and drip irrigation water, respectively. Taking
the irrigation plan of 2017 as an example, there are 4, 5 and 9 times of irrigation using river water, well
water and drip system, respectively, the water consumption of 1 ha field will be 7,200, 5,475 and 3,645 m>. It
means conventional well water irrigation may consume 24% less water than river water irrigation and 33%
of groundwater can be saved if drip irrigation system adopted in well water irrigated fields. Considering

the potential of drip irrigation system on saving groundwater resources, it will definitely come true that
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the wetland in the middle reaches of HRB be restored step by step and the ecosystem of the whole basin be

maintained.

3.3 Soil data analysis

Soil nitrate concentration level is an indicator of water and fertilizer management in agricultural
activities. Conventionally, once the nitrogen fertilizer, generally granular urea in this region, emplaced in
field, the hydrolytic action will take place after the input of irrigation water and the chemical equation is

as below:

CO (NH,), + 2H,0 = CO? + 2NH;}

Thus, with the hydrolysis of urea, ammonium is generated. A part of the irrigation water evaporates
and the other part infiltrates from the surface to soil body becomes available for plant root absorption.
With the soil moisture reaching to 60% and proper conditions (soil pH, temperature and availability of O2),

nitrification bacteria start to work. The nitrification process equations are as below:

2NH; + 30, = 2 NO; + 2H,0 + 4H*;
2NOz + O, = 2NO;

However, for drip irrigation as an integrated water and fertilizer technology, the granular urea has
to be pre-dissolved into the irrigation water, so the hydrolytic action take place before irrigating not after
and ammonium is generated faster, as a result, the nitrification processes are expected to be more efficient.

Since the majority of plant available nitrogen is nitrate in the region, the key of high nitrogen fertilizer
efficiency is nitrification potential. The 3-day nitrification potential of upper layer soil from each field is
tested. According to the results shown in Table 2, all of the fields tested have high nitrification potential,
while fields with drip irrigation system show lower level of nitrification potential than fields with flooding
irrigation systems.

The monitoring results of nitrate contents in soil layers of ~ Table 2. Nitrification potential in 3 days

maize fields can be found in Table 3. Generally, in the upper of sampling fields (mg/kg)

S-RW | H-WW| S§-D Y-D
1435 1406 938 730

layer, the nitrate level of the first sample is lowest and the peak

is observed at the second or third sample. In the middle and

Table 3. Results of nitrate contents in soil layers of Maize fields and tomato fields (mg/kg)

Field S-RW H-WW S-D Y-D
Sample 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4
Upper 30| 340| 95| 130| 100| 280| 255| 175 30 390| 315| 305 40| 65| 65| 45
Middle 25/ 80| 85| 65 40( 140| 195| 110 45| 335/ 150| 170 155| 90| 75| 35
Lower 12/ 85| 35| 35 50/ 170| 175| 100 45| 175| 120| 110 35| 25| 45| 20
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lower layers, the same tendency of nitrate level is found in most fields, indicating the phenomenon of nitrate
leaching. The highest potential is found in S-WW.

In Figure 3, S-D has the highest peak of nitrate contents, indicating a higher efficiency of on-site urea
fertilizer transformation as predicted though the laboratory experiment nitrification potential is low. On
the contrary, the other drip irrigation field Y-D showed lowest nitrate dynamics. Why does this big gap
between the two fields with drip irrigation happen? Looking back to the description of sampling fields,
the difference on water management is found. The soil in Y-D was extremely dry when sampling, but river
water irrigation was conducted once to the S-D field when the soil was extremely dry before sampling,
implying the moisture level in S-D, which is higher than Y-D, is the main factor to the higher level of on-site
nitrification process. With this finding, an increased frequency of drip irrigation to keep a reasonable level of
soil moisture is suggested as an improved water management strategy. The frequency is suggested to be once
in every 7 days, considering the feasible irrigation cycle is reported 7 days and less water amount with more
frequent irrigation is better for both grain crop yield and water use efficiency in this region (Du et al., 2010).

On the other hand, flooding irrigation with river and well water shows lower nitrate contents in upper
layer soil at the peak though the nitrification potential is higher. In this situation, the fertilizer efficiency is
low since a portion of the applied fertilizer end up with not being transformed to nitrate, the most available

form of nitrogen to crop plants.

=—#—5-RW =—d—H-WW =2¢=S-D =¥—Y-D

450
400
350
300
250
200
150
100

Soil Nitrate Contents (mg/kg)

50

Figure 3. Nitrate dynamics in upper layer soil of sampling fields (mg/kg)

3.4 Social perception and intention on drip irrigation

Summarizing the co-effect of water and fertilizer management on soil nitrate dynamics, the integrated
beneficial part of drip irrigation system on conservation of water resources, fertilizer saving and agricultural
cost reduction is supposed as high as 30%, approximately. However, the newly under developing system
can be accepted by farmers or not is another question. The results from the social investigation on farmers’

perception and intention on drip irrigation system are shown in Figure 4 and Figure 5.
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The satisfaction of drip irrigation system users is high, with 90.9%, 81.8% and 84.8% of users interviewed
feel it save water, fertilizer and manual work respectively. And the percentage of users who will continue
the system is as high as 90.9%. 95.7% of the farmers who do not have experience on using drip irrigation
system know it, however, there are 38.6%, 40.9% and 44.3% of them do not think drip irrigation system save
water, fertilizer and manual work. It seems that farmers feel it beneficial better and are more motivated on
using the system when actual experience on using it is earned. Therefore, trans-villages communication
for sharing the experiences of users to users to be will eliminate to misunderstanding of drip irrigation.

Farmers with intention of adopting it is only 56.8%. The bias that stopping the 43.2% of farmers from
trying drip irrigation system is expressed as high initial cost in a majority. When asked if government
support the head cost, 69% of these farmers changed their intention to want to try. So the key factor of
developing develop drip irrigation system is the cost.

Another bias is they believe the ploughing up to make soil flat for spreading the drip pipelines will reduce
the soil fertility. This point is possibly right, since it is identical to the nitrification potential experiments,
which find fields with the drip system show lower potential than the conventionally irrigated fields. But the
performance of fertilizer use efficiency in drip irrigation field can be better than conventionally irrigated

field with improved water management keeping a proper moisture of soil.

SAVE WATER SAVE CONVENIENCY CONTINUE
FERTILIZER

my #@N

Figure 4. Perception and intention on drip irrigation among users
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Figure 5. Perception and intention on drip irrigation among non users
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4. Concluding remarks

Under the contradiction of water scarcity and huge agricultural water demand, the sustainable
development of HRB counts highly on the sustainable development of agriculture in the middle reaches.
Policies and strategies for more efficient management of Heihe river water allocation and better ecological
environment have been carried out in recent years, but the development in the watershed is still largely
driven by economic benefits from the expanding agriculture, which result in growing water and fertilizer
demand, leading to the overexploitation of groundwater and nitrate contamination. Though the issues have
been studied for many years but the condition has not been improved and solutions are to be developed.
The present work targeted the co-effect of water and fertilizer management on nitrate dynamics and found
that the drip irrigation system potentially saves approximately more than 30% of groundwater water
resources and fertilizer compared to conventional irrigation systems with advanced management, such as
clear regulation on fertilizer rate and suitable soil moisture keeping by irrigation frequency. Base on these
findings, it is concluded that further promotion of the drip irrigation system is one of the steps toward
achieving the goals of sustainable development of not only agriculture in the middle reaches but also the

whole Heihe River Basin.
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Global Climate Bond Strategy for Financing Green Economy

John Joseph Puthenkalam

Abstract

The Paris Agreement builds upon the Rio Convention (1992) and Kyoto Protocol (1997) and —for the first
time- brings all nations into a common cause to undertake ambitious efforts to combat climate change and
adapt to its effects, with enhanced support to assist developing countries to do so. As such, it charts a new
course in the global climate effort. The Paris Agreement’s central aim is to strengthen the global response to
the threat of climate change by keeping a global temperature rise this century well below 2 degrees Celsius.
Additionally, the agreement aims to strengthen the ability of countries to deal with the impacts of climate
change. To reach these ambitious goals, appropriate financial flows, a new technology framework and an
enhanced capacity building framework will be put in place, thus supporting action by developing countries
and the most vulnerable countries, in line with their own national objectives. In this context, it is important
to discuss, “appropriate financial flows” and mechanism. Let us analyze the emerging “Global Climate Bond

Strategy for Financing Green Economy” in this article.

Y= T /Z@OIcHDIO—NIVRZER Y REER

TTrohT L at7

\

Elbg

\

BE

1992 4F- D B2 A 56 23 3 CRRARS N I B B M 4549, 1997 4F 0 HUHR o 34 il o0 147 ]
2. 201547 12 J12HIZ, 230 TH 272 Bl A2 BPti 449 45 21 [l 49 El 23 (COP 21) T, /%Y
ThEDTRIRENT 20 7L, TORIELREZT ., 20164F 11 HAHIZEMEG/2L . AL 7z TR
DLLDEDBNT BEBRERTE LT, RIS LEELINIZERN T 2FHONIMO TEILTH L, K
Tid, 7B EDOFREL DL, S NF L AIBIT B EDOME DT 2R TEEDIT, & FED
RBELETOFZBITFISL. SNIETHRTREREEOE, F/o, 7=V TANF =L TN 5720
12 BERREESLEAMBET7AF Y A~HFT L& 48 L T D Lombard Odier Global Climate Bond
Strategy ¥ Z#H L. a7z

99



Global Climate Bond Strategy for Financing Green Economy

Introduction

Recently, there was a news briefing about the investment Sophia University made in Lombard Odier
Global Climate Bond Fund. This new investment upholds Sophia university priority engagement with
environmental issues as it has become one of the Branding Projects that brings together experts from
various Faculties and Departments to streamline Sophia mission in the 21* century, under the auspice of
Global Environment Studies and Research. In this context, let us analyze the emerging “Global Climate

Bond Fund for Financing Green Economy” in this article.

Nations in a Single Climate Agreement

The COP 21 Paris Agreement in 2015' unites all the world’s nations in a single agreement on tackling
climate change for the first time in history. The Paris Agreement builds upon the Rio Convention
(1992)* and Kyoto Protocol (1997)* and -for the first time- brings all nations into a common cause to
undertake ambitious efforts to combat climate change and adapt to its effects, with enhanced support to
assist developing countries to do so. As such, it charts a new course in the global climate effort. The Paris
Agreement’s central aim is to strengthen the global response to the threat of climate change by keeping a
global temperature rise this century well below 2 degrees Celsius above pre-industrial levels and to pursue
efforts to limit the temperature increase even further to 1.5 degrees Celsius. Additionally, the agreement
aims to strengthen the ability of countries to deal with the impacts of climate change. To reach these
ambitious goals, appropriate financial flows, a new technology framework and an enhanced capacity building
framework will be put in place, thus supporting action by developing countries and the most vulnerable
countries, in line with their own national objectives. The Agreement also provides for enhanced transparency
of action and support through a more robust transparency framework. According to Article 4 paragraph 2 of
the Paris Agreement, each Party shall prepare, communicate and maintain successive nationally determined
contributions (NDCs)* that it intends to achieve. Parties shall pursue domestic mitigation measures, with
the aim of achieving the objectives of such contributions stated in nationally determined contributions.
The Paris Agreement requires all Parties to put forward their best efforts through “nationally determined
contributions” (NDCs) and to strengthen these efforts in the years ahead. This includes requirements that
all Parties report regularly on their emissions and on their implementation efforts.

Coming to a consensus among nearly 200 countries on the need to cut greenhouse gas emissions is
regarded by many observers as an achievement in itself and has been hailed as “historic”. The Kyoto Protocol
of 1997 set emission cutting targets for a handful of developed countries, but the US pulled out and others
failed to comply. The Paris agreement lays out a roadmap for speeding up progress. On 5 October 2016, the

threshold for entry into force of the Paris Agreement was achieved.
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Status of Ratification: The Paris Agreement entered into force on 4 November 2016, thirty days after the

date on which at least 55 Parties to the Convention accounting in total for at least an estimated 55% of the

total global greenhouse gas emissions have deposited their instruments of ratification, acceptance, approval

or accession with the Depositary. The first session of the Conference of the Parties serving as the Meeting

of the Parties to the Paris Agreement (CMA 1) took place in Marrakech, Morocco from 15-18 November

2016 and in November 2017 CMA 2 took place in Bonn, Germany. Let us have a brief glance at the essential

elements of Paris agreement. The agreement lays out a roadmap for speeding up progress.’

¢

¢

If countries
do not act

Following

Based on

To keep global temperatures “well below” 2.0C (3.6F) above pre-industrial times and “endeavour
to limit” them even more, to 1.5C

To limit the amount of greenhouse gases emitted by human activity to the same levels that trees, soil
and oceans can absorb naturally, beginning at some point between 2050 and 2100

To review each country’s contribution to cutting emissions every five years so they scale up to the
challenge

For rich countries to help poorer nations by providing “climate finance” to adapt to climate change

and switch to renewable energy.

2C threshold

current
policies

Paris
pledges

Figure 1: Average warming (C) projected by 2100

Source: Climate Action Tracker, data compiled by Climate Analytics, ECOFYS, New Climate institute and Potsdam institute
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for Climate impact Research.

of “Climate Finance”
Money has been a sticking point throughout the negotiations.
Developing countries say they need financial and technological help to leapfrog fossil fuels and
move straight to renewables.
Currently they have been promised US $100bn (£67bn) a year by 2020 —not as much as many
countries would like.
The agreement requires rich nations to maintain a $100bn a year funding pledge beyond 2020, and

to use that figure as a “floor” for further support agreed by 2025.
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(> 'The deal says wealthy countries should continue to provide financial support for poor nations to
cope with climate change and encourages other countries to join in on a voluntary basis.
> “The starting point of $100bn per year is helpful, but remains under 8% of worldwide declared

military spending each year.”

Challenges of Green Finance

On 5" September 2016, G20 Green Finance Study Group published a Report’ that brings out the necessity
as well as challenges of Green Finance. The GFSG has been launched under China’s Presidency of the G20. Its
mandate is to “identify institutional and market barriers to green finance, and based on country experiences,
develop options on how to enhance the ability of the financial system to mobilize private capital for green
investment.” The G20 Green Finance Study Group (GFSG)’s work supports the G20’s strategic goal of strong,
sustainable and balanced growth. The challenge is to scale up green financing, which, based on a number
of studies, will require the deployment of tens of trillions of dollars over the coming decade. The GFSG was
established to explore options for addressing this challenge. “Green finance” can be understood as financing
of investments that provide environmental benefits in the broader context of environmentally sustainable
development. These environmental benefits include, for example, reductions in air, water and land pollution,
reductions in greenhouse gas (GHG) emissions, improved energy efficiency while utilizing existing natural
resources, as well as mitigation of and adaptation to climate change and their co-benefits. Green finance
involves efforts to internalize environmental externalities and adjust risk perceptions in order to boost
environmental friendly investments and reduce environmentally harmful ones. Green finance covers a
wide range of financial institutions and asset classes, and includes both public and private finance. Green
finance involves the effective management of environmental risks across the financial system. Green finance
faces a range of challenges. While some progress has been made in green finance, only a small fraction of
bank lending is explicitly classified as green according to national definitions. Less than 1% of global bonds
are labeled green and less than 1% of the holdings by global institutional investors are green infrastructure
assets. The potential for scaling up green finance is substantial. However, the development of green finance
still faces many challenges. Some are largely unique to green projects, such as difficulties in internalizing
environmental externalities, information asymmetry (e.g., between investors and recipients), inadequate
analytical capacity and lack of clarity in green definitions. Others are more generic to most long term
projects in some markets, such as maturity mismatch. Options to address these challenges are emerging.
Many countries have adopted measures such as taxes, subsidies and regulations to deal with environmental
challenges. These actions make significant contributions to enhancing green investment, but overall the
mobilization of private capital remains insufficient. Over the past decade, various complementary financial
sector options have emerged in many G20 countries, from both private and public actors, to support the
development of green finance. These include, among others, voluntary principles for sustainable lending and
investment, enhanced environmental disclosure and governance requirements, and financial products such

as green loans, green bonds, green infrastructure investment trusts, and green index products. International
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collaboration among central banks, finance ministries, regulators and market participants is also growing,

focused in large part on knowledge sharing of country experiences and capacity building.

Emerging from the GFSG’s work are a number of options for the G20 and country authorities, for

consideration for voluntary adoption, to enhance the ability of the financial system to mobilize private

capital for green investment.

Key options are highlighted below:

L.

Provide strategic policy signals and frameworks: Country authorities could provide clearer
environmental and economic policy signals for investors regarding the strategic framework for green
investment e.g., to pursue the Sustainable Development Goals (SDGs) and the Paris Agreement.
Promote voluntary principles for green finance: Country authorities, international organizations
and the private sector could work together to develop, improve, and implement voluntary principles
for and evaluate progress on sustainable banking, responsible investment and other key areas of
green finance.

Expand learning networks for capacity building: The G20 and country authorities could mobilize
support for the expansion of knowledge based capacity building platforms such as the Sustainable
Banking Network (SBN), the UN backed Principles for Responsible Investment (PRI), as well as
other international and domestic green finance initiatives. These capacity building platforms could
be expanded to cover more countries and financial institutions.

Support the development of local green bond markets: On request of countries that are interested
in developing local currency green bond markets, international organizations, development banks
and specialized market bodies could provide support via data collection, knowledge sharing and
capacity building. This support could include, in working with the private sector, the development of
green bond guidelines and disclosure requirements as well as capacity for verifying environmental
credentials. Development banks could also play a role in supporting market development, for
example by serving as anchor investors and / or demonstration issuers in local currency green
bond markets.

Promote international collaboration to facilitate cross-border investment in green bonds: Country
authorities or market bodies could promote cross-border investment in green bonds, including
through bilateral collaboration between different green bond markets, where market participants
could explore options for a mutually accepted green bond term-sheet.

Encourage and facilitate knowledge sharing on environmental and financial risk:

To facilitate knowledge exchange, the G20 / GFSG could encourage a dialogue, involving the private
sector and research institutions, to explore environmental risk, including new methodologies related
to environmental risk analysis and management in the finance sector.

Improve the measurement of green finance activities and their impacts:

Building on G20 and broader experiences, the G20 and country authorities could promote an
initiative to work on gre en finance indicators and associated definitions, and to consider options

for the analysis of the economic and broader impacts of green finance®
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Banking

Bond market

investors

practices to address
challenges

Externalities

Inadequate compensations for positive externalities of
green projects; Inadequate penalties for negative
externalities of polluting projects
Inadequate price signals

In addition to fiscal and
environmental policies:
guarantees, concessional
loans, PPP, demo
projects, adoption of risk
management principles
and methods, green
labeling, etc.

Maturity
mismatch

Lack of appropriate financing instruments for long-term

green projects

Green bonds, yieldcos,
collateralized lending

Lack of clarity in
green definitions

Lack of green
loan definition

Lack of green
bond definition

Lack of green
asset definition

Development of green
definitions and
indicators

Information
asymmetry

Lack of info on
borrowers;
excessive risk
aversion

Lack of info and
monitoring on
use of proceeds

Lack of info on
assets
{environmental
impacts and
risks)

“oluntary disclosure
guidelines for
environmental impact and
related financial risks,
green bond verification,
risk mitigation, policy
signals, demo projects,
anchor investments

Lack of analytical
capacities

Lack of capacity
to assess impact
on credit risk

Lack of capacity
to assess impact
on credit risk

Lack of capacity
to assess impact
of asset valuation

Risk modeling, training,
ratings, indices

Figure 2 : General Challenges to Green Finance and Selected Country / Market Practices to
Address such Challenges

Key Options for Developing Green Finance

There are five general challenges to green finance —externalities, maturity mismatch, lack of clarity
about green finance, information asymmetry, and lack of analytical capacities. These challenges, relevant
to most financial market segments and players, are summarized in the above Table, which also shows the
specific forms they may take and how they have been addressed by countries and/or financial institutions.
This table offers a simple framework for understanding the linkages between the general challenges and
specific actions.

Many green finance options such as the development of green financial products, as well as risk analysis
and management methodologies involve innovations by the private sector. However, wider application of
green finance could be facilitated by improved knowledge sharing, capacity building, stronger policy signals
and improved clarity in definitions of green finance activities. In our view, these elements constitute the ulk

of the “enabling environment” for green finance.’

Climate Bonds as a Green Finance Mechanism

Issuing of bonds financed infrastructure initiatives over the past century or two to meet environmental
and social challenges. These included sewer construction that helped address the blight of cholera in
Europe and the development of the national energy grids to fuel the economic growth of the 20th century.
These bonds are long-term debt instruments that are repaid at pre-agreed upon rates and guaranteed by
governments. The latest Intergovernmental Panel on Climate Change (IPCC) Fifth Assessment report sends

a stark message that it is imperative that the world shifts to a low-carbon and resilient economy now."* A 2013
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World Economic Forum report projected the need for global investment in the low carbon economy at $5.7
trillion annually by 2020 to avert the most serious consequences of climate change." There is international
agreement that to address this investment gap, governments are somewhat limited especially in the light of a
recovering global economy and thin public sector balance sheets. The pressing need to accelerate our climate
mitigation efforts has brought a spotlight to bear on targeting private financing. Climate bonds are proving
to be a valuable tool in the climate finance arena garnering considerable attention from both investors and
environmentalists. Richard Kauffman, former advisor to the U.S. energy secretary commented that, “New
strategies don’t require going to the lab; they involve applying financing techniques that have already been
invented and are used widely in other parts of the economy, but have not yet been applied to this sector.”*?
Climate bonds fit Kauffman’s definition of a new strategy; they are essentially infrastructure bonds tailored
specifically to finance climate solutions. The scope of projects that can be financed is determined by the

issuer and can be broad or specific.

Global Bond Market

The greatest share of institutional funds is allocated to the global bond market. The value of these bonds
as of the end of 2010 was $95 trillion with 72% of those bonds being held by long-term investors such as
pension funds, mutual funds, and insurance firms."” While conventional investors are waiting for policy
signals, others are actively demonstrating their commitment by investing in bonds and other financial
instruments that support low-carbon project development at scale. This has set the stage for a market for
climate (green) bonds, defined as asset-backed bonds that furnish capital to climate change mitigation
projects that yield credible reductions in emissions, or strengthen adaptation measures. The green bond
market is currently just 0.4% of the global bond market. Bonds are ideally suited to funding the long-term
environmental infrastructure needed to develop the low-carbon economy. Bonds allow one to borrow against
future economic benefits to allow for the investment needed now to deliver those benefits."

The required upfront investment needs are often balanced by significantly lower operating costs
especially in the building, energy, industrial, and transport sectors. Outstanding bond totals in 2012 were
$174bn and increased to $346bn by the end of 2013." Of this outstanding 2013 bond total, $163 billion were
deemed as investment grade bonds (risk, currency, and issue size compatible with institutional investors).
The top tiers are dominated by transport ($263bn), energy ($41bn), and finance ($32bn). In the U.S. the most
established government bond programs directed at green investment stem from the American Recovery
and Reinvestment Act (ARRA). These include the Qualified Energy Conservation Bonds (QECBs), which
typically fund energy efficiency projects in government owned/operated buildings and the Clean Renewable
Energy Bonds (CREBs), which fund clean energy projects. There was negligible CREB issuance in 2013, but
around $230m worth of QECBs were issued.'® Climate bonds typically mature in the 5-10 year range, which
is appropriate to climate mitigation project timelines. The fact that the market is seeing multiple issues and
reissues in this sector indicates that both the issuers and investors are generally satisfied with these bonds

as a credible and growing investment class. According to IFSL Research, climate bonds could be issued each
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Figure 3 : Short-term price support for climate friendly projects to achieve economies of scale will
result in long term cost savings. Source: Climate Bond Initiative, U.K.
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Figure 4 : Breakdown of Thematic Bond Universe’

Year of issuance of climate-themed bonds outstanding in 2013 by theme (USD Amt outstanding)
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year up to a level of $0.5 trillion for the next 20 years and still not exhaust the capacity of the global market.
Figure 4 shows the Breakdown of Thematic Bond Universe.”

30% of the issued bonds yield less than 1% while 40% of them are in the 1-3% range. Around $35bn
of outstanding climate bonds deliver 3% or higher. A 2011 report by investment consultant firm, Mercer,
concluded that institutional allocation of investment in “climate sensitive assets (infrastructure, agriculture,
timberland, and real estate) could help de-risk portfolios from the impacts of climate change compared to

a business-as-usual scenario.”"® Figure 5 shows the Ratings distribution of Bonds."”

USD 21.58bn junk or non-rated USD 162bn Investment-grade with optlons
especially in energy across rating bands and themes
1 1
Rating | Mo Rating
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Figure 5 : Ratings distribution of bonds by index-type rules®

Climate Bond Benefits

Institutional investors are often challenged to support climate friendly financial instruments since many
of them come with additional parameters that include alternative coupon payments, liquidity constraints,
and variable maturities. Energy and infrastructure projects often require secure long-term revenue streams
to enable the establishment of up-front finance. This has resulted in increased cost of capital for these types
of climate friendly projects, and climate bonds could become the key to unlocking the vast potential of the
international bond market to bridge the financing gap.? The European Investment Bank (EIB) issued the
first climate bond in 2007. EIB’s program of Climate Awareness Bonds totaled more than a billion euros
and was used to fund renewable energy projects. Instead of offering a fixed return or coupon, the bond was
held for five years before it was redeemed at face value plus an amount driven by the performance of the
FTSE4Good Environmental Leaders Europe 40 index (a 5% minimum return was guaranteed).” 2013 saw a

“breakthrough for investor awareness of labeled bonds,” according to the Bonds and Climate Change report
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commissioned by HBC. The International Finance Corporation (IFC) and Export-Import Bank of Korea
(Kexim) issued a $1 billion bond and $500 million bond respectively. Both were oversubscribed in just a few
hours with 50%-70% of the buyers originating in the US and Europe. In recent years, Ford and Microsoft
made their support for climate smart investments clear. They invested in a $1 billion bond for climate projects
issued by IFC. The bond transaction was reported to be heavily oversubscribed and had investors from firms
such as BlackRock, Deutche Bank, Ford, and Microsoft.?? The rapid pace of subscription is a common element
for climate bond issuances. Also, the new Canadian Export Development Bank received $500m in bond
orders on a$300m bond in 15 minutes. The New York State Energy Research and Development Authority
(NYSERDA) recently took advantage of a bond issuance to finance $24.3 million in loans that support
energy efficiency improvements. [14] Climate Bonds has posted a new item, The European Investment
Bank (EIB) launched its first Sterling Climate Awareness Bond, a GBP500 million, 6-year bond. EIB was
initially targeting GBP350 million, but the issuance was upsized due to high demand primarily from UK

SRI investors and major bank treasuries, some of which have dedicated SRI portfolios.

PRI and Mission Statements

Market observers predict increased uptake in the climate bond arena. The heightened focus and
implementation of ESG (environmental, social, and governance) screens of the Principles of Responsible
Investment (PRI) to fixed income portfolios will mobilize over 1,000 PRI signatories who represent $32
trillion in assets under management. Pursuing environmental investments enables institutional investors
a way to adhere to their mission statements and reduce risk exposure to the potential impacts of rising
emissions levels. The California State Teachers’ Retirement System pension fund has a charter to integrate
climate risk into their asset allocation and investment strategy. Denmark’s’ ATP pension fund has targeted
$1biilion for the investment into climate change areas.” This demarcation of climate friendly investment is
a growing trend and suits the emerging climate bond instrument. The retail and consumer segments also
find appeal in climate bonds since these investments support their environmental goals, local communities
being impacted by a changing climate, and the diversification of their portfolios. A secondary influence on
this market is the guidelines regularly issued by the Global Investor Coalition on Climate Change to asset
managers commanding $22 trillion in assets. These institutional investors are attempting to proactively
position themselves in accordance with the 2015 climate agreement in Paris. The growing climate bond
market is now able to present governments with a range of policy options to stimulate private investment into
low-carbon projects. Governments could support the market further through preferential tax treatment, or
through the provision of partial guarantees. While still a nascent market, the climate bond universe offers
considerable promise. Attracting private sector investment to help bridge the climate finance gap, and to sign
up for debt instruments that finance environmental capital projects is a viable solution. The current small
scale of the bond market offers tremendous scope for growth, as shown by the LO Funds-Global Climate
Bond Fund. While increasing environmental awareness will buoy demand, only structure and return will

govern the successful outcome of these investment vehicles.*
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Lombard Odier Global Climate Bond Fund

Lombard Odier Investment Managers has partnered with Affirmative Investment Mangement (AIM)
for the launch of a global climate bond investment strategy that aims to help combat climate change.” This
follows a strategic partnership between the Swiss group and the UK-based fixed income manager dedicated
to impact strategies. The LO Funds-Global Climate Bond Fund consists of a diversified investment grade
portfolio seeking to simultaneously deliver a low carbon and climate resilient economy, or mitigate some of
the effects of climate change whilst targeting a higher yield than a typical investment grade portfolio with
lower turnover. The management team will identify investments providing positive climate-related outcomes
such as renewable energy, resource efficiency, land management, water resources, physical infrastructure and
marine environment. Also opportunities in other areas such as climate change adaptation will be considered.
The portfolio will be monitored by the risk management team of LOIM. Carolina Minio-Paluello, global
head of Sales and Solutions at Lombard Odier IM, commented: “Climate bonds offer a beacon of hope for
closing the gap between the current and required levels of investment into climate change solutions in order
to meet the COP21 objective to limit climate change to two degrees. The increased size and dynamism of
the green bond market also goes a long way to improving how impactful investors can be. The new fund
enables our investors to mobilize their capital with a clear understanding of how their assets will be deployed,
while generating the same returns for the same risk as a conventional bond portfolio.” Stephen Fitzgerald,
co-founder and chairman of AIM stated: “Transparency is a key consideration for investors in the rapidly
growing climate bond market, where guidelines around issuance can still appear vague or arbitrary, with no
single standard for qualifying projects as being environmentally sound. Expert selection is therefore crucial
to ensure investors have a more comprehensive coverage of the full labelled and climate-aligned universe.”

Lombard Odier group had CHF223bn (€209.6bn) of assets under management as at the end of June 2016.

Conclusion

Greening global economic growth is the only way to satisfy the needs of today's population and up to 9
billion people by 2050, driving development and well-being while reducing greenhouse gas emissions and
increasing natural resource productivity. Considerable progress has been made in transitioning to green
growth. Global investment in renewable energy in 2011 hit another record; up 17% on 2010 to US$ 257
billion. This represented a six-fold increase from 2004 and was 93% higher than in 2007, the year before the
global financial crisis. Global agricultural productivity growth rates are exceeding overall population growth
rates, and since 1990, more than 2 billion people have gained access to improved drinking water sources.
Energy efficiency is widely recognized as providing economic opportunities and improved environmental
security, while the fuel efficiency of vehicles has more than doubled since the 1970s. Developing countries are
playing a growing role in scaling up green investment. Cross-border and domestic investment originating
from non-OECD countries grew 15-fold between 2004 and 2011 at a rate of 47% per year (compared with
27% per year for OECD-originating investment), albeit from a low base. Clean-energy asset financing

originating from developing countries in 2012 is on track for the first time to exceed those originating from
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developed countries. This investment is due in part to the creation of green growth strategies by a number
of developing country governments —to advance water resources, sustainable agriculture, and clean energy.
Developing country public finance agencies can accelerate this trend by targeting more of their funds to
leverage private finance. Progress in green investment continues to be outpaced by investment in fossil-fuel
intensive, inefficient infrastructure. As a result, greenhouse gas levels are rising amid growing concerns
that the world is moving beyond the point at which global warming can be contained within safe limits.
A recently published World Bank report warns that the world is on track for a global average temperature
increase of at least 4°C above pre-industrial levels, bringing further extreme heat-waves, hurricanes and
life-threatening rises in sea levels. Natural resource productivity is not increasing quickly enough to stem
the depletion of critical resources, notably water and forests. Soil erosion is accelerating and fish stocks are
declining precipitously. Such trends, combined with growing climatic instability, are driving up commodity
prices, threatening food security in a growing number of communities. Greening investment at scale is a
precondition for achieving sustainable growth. The investment required for the water, agriculture, telecoms,
power, transport, buildings, industrial and forestry sectors, according to current growth projections, stands
at about US$ 5 trillion per year to 2020. Such business as usual investment will not deliver stable growth and
prosperity. New kinds of investments are needed that also achieve sustainability goals. Beyond the known
infrastructure investment barriers and constraints, the challenge will be to enable an unprecedented shift
in long-term investment from conventional to green alternatives to avoid locking in less efficient, emissions-
intensive technologies for decades to come. Leadership by governments, international financial institutions

and private investors is needed to address the green investment gap.”’

Some highlights of recent announcements include:
® Europe’s offshore wind-power industry has attracted investments of $15 billion in first six months
of 2016.
® The World Bank Group has signed an agreement with the International Solar Alliance (ISA),
consisting of 121 countries led by India, to collaborate on increasing solar energy use around the
world, with the goal of mobilizing $1 trillion in investments by 2030.

® And the central bank of Bangladesh is launching a US$200 million fund to green the country’s

clothing factories.

These are but some of the inspiring examples that the UNFCCC has collected.” We have been analyzing
the Paris Agreement at COP 21 and the need to build sufficient fund for the mitigation and adaptation
of developing countries to fulfill the commitment of developing countries’ NDCs declaration under the
UNFCCC. While the expectation of developed countries’ contribution towards ODA and green fund is
shrinking, it is time to look at other alternatives. Let us hope emerging “Global Climate Bond Fund for
Financing Green Economy”, be a reality in the 21* century that will benefit sustainable development as well

as future generations of our common home, planet earth.
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Consumer Perceptions of the Social
and Environmental Sustainability of Robotic Vehicles

BjOrn Frank®

Abstract

The development of robotic, self-driving vehicles is set to revolutionize the automotive industry. Such
vehicles are expected to improve human life, but also to reduce the negative effect of transportation on
society and the environment. This research collects data on consumer perceptions of the sustainability of
robotic vehicles in several countries, and uses multivariate analysis to elucidate the specific types of social

and environmental sustainability associated with robotic vehicles.
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Consumer Perceptions of the Social
and Environmental Sustainability of Robotic Vehicles

1. Introduction and research objectives

Robotic vehicles are self-driving cars, which drive without intervention by a human driver (Fagnant &
Kockelman 2014; Gao et al. 2014; Howard & Dai 2014; Jiang et al. 2015; Silberg et al. 2013). A robotic vehicle
consists of a regular car equipped with sensors to identify objects in the car’s surroundings, with Internet
linkup to draw on real-time map and traffic information and to leverage cloud computing power, and
with intelligent software to interpret the information and take intelligent decisions (Fagnant & Kockelman
2014; Howard & Dai 2014; Silberg et al. 2013). As this emergent technology is expected to revolutionize
the automotive industry, automotive companies such as Toyota and Volkswagen, automotive suppliers
such as Continental, and even IT firms such as Google and Apple are competing to develop this new
technology in order to dominate the future automotive industry (Fagnant & Kockelman 2014; Gao et al.
2014; Howard & Dai 2014; Jiang et al. 2015; Silberg et al. 2013). The currently available, partially autonomous
driving technology already enables equipped vehicles to drive autonomously on expressways, but for legal
and technological reasons, the driver is expected to be ready to take over the steering wheel at any time
and is liable for accidents (Jiang et al. 2015). However, in the future, automotive firms hope to develop
fully autonomous driving technology with the ability to drive autonomously anywhere without human
intervention and with higher safety than could be achieved by a human driver. Due to loss of human control,
this would require a change in laws passing the legal responsibility from the human driver to the technology
providers (Gao et al. 2014; Jiang et al. 2015).

In parallel with the movement toward advanced autonomous driving technology, the world also is
moving toward a reduction of the social drawbacks and environmental footprint of deployed transportation
technology (Gao et al. 2014). Resulting from rising public awareness of social and environmental problems
(Sen et al. 2006), this move is evidenced by the recent push toward lower emissions of gasoline vehicles,
alternative engine technologies such as electric and hydrogen vehicles, and environmentally friendly
products and processes in general. From a marketing and public policy perspective, it thus would be desirable
to leverage autonomous driving technology into a reduction of the negative consequences of transportation
on society and the environment. Based on this rationale, the objective of this present research was to
investigate customer perceptions of the social and environmental benefits and drawbacks of autonomous
driving technology, as compared with conventional driving technology. This research sought seek to explore
these perceptions for the two scenarios of far-future fully autonomous driving technology and currently

available partially autonomous (semi-autonomous) driving technology.
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2. Research method

In order to achieve these research objectives, the literature and public press regarding potential benefits
and drawbacks of robotic vehicles was reviewed with special attention paid to social and environmental
aspects. Following this review, a questionnaire survey was developed, asking respondents about their
perception of these benefits and drawbacks of robotic vehicles, as compared with conventional, human-
operated vehicles. The construct operationalization in the survey draws on theory and methodology used
in analyzing consumer intentions to adopt new products (Frank et al. 2015).

These questions were repeated for the two scenarios of fully autonomous and partially autonomous
robotic vehicles, as compared with conventional vehicles. Based on pre-tests, this survey was discussed with
consumers and experts, and improved repeatedly.

In the next phase, it was translated to multiple languages, and data were collected in multiple countries.
Data analysis based on multi-variate statistics was used to verify the consumer perceptions of the social and

environmental benefits and drawbacks of robotic vehicles.

3. Results and conclusions

The results are fairly consistent across countries and lead to the following conclusions. Consumers regard
economic benefits, which refer to resource and cost efficiency, as the largest benefit of robotic vehicles, as
compared with conventional vehicle technology. This result holds for both fully autonomous and partially
autonomous robotic vehicles. Specifically, consumers strongly perceive robotic vehicles as being able to
choose automatically an optimal itinerary and driving mode that minimize gas consumption and emissions.
They also perceive robotic vehicles as having the ability to quickly find low-priced parking opportunities
automatically, thus minimizing consumer expenditures and emissions during the search for parking
opportunities. Hence, these economic benefits of robotic vehicles relate to both consumer expenditures
and the environmental footprint of automotive transportation.

Secondarily, consumers identify robotic vehicles as having functional benefits that strongly relate to
social sustainability. They regard robotic vehicles as being safer than conventional vehicles, leading to fewer
accidents and having a lower likelihood of traffic-related injuries and deaths. Moreover, consumers perceive
robotic vehicles as providing the ability to transport individuals that are unable to drive a conventional
vehicle as the consequence of disabilities, alcohol consumption, and health emergencies. These benefits
would provide for greater social inclusion of disabled people, would reduce injuries and deaths caused by
driving under the influence of alcohol, and would reduce the time for people to reach a hospital during health
emergencies and thus increase survival rates. In addition, consumers perceive robotic vehicles as allowing
them to sleep in their cars, thus turning a stressful commute into an opportunity to recover from lack of
sleep, which is a prevalent problem in many societies that impairs the immune system and limits pleasure
and work performance. Likewise, consumers regard robotic vehicles as providing benefits for mental health

by offering a more relaxed and pleasurable driving experience.
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While all of these perceived benefits hold for both fully autonomous and partially autonomous vehicles,
as compared with conventional vehicles, they are more pronounced for fully autonomous than partially
autonomous vehicles. At the same time, some consumers worry that partially autonomous vehicles might
introduce new safety hazards due to malfunctions that would not be an issue in case of fully autonomous
vehicles. These results indicate that further technological development of robotic vehicles would increase
the social and environmental sustainability of automobiles.

From a managerial perspective, the obtained results suggest that the social and environmental
sustainability aspects of robotic vehicles are perceived clearly by consumers and thus might be a driver of
consumer demand for robotic vehicle technology in the face of rising concern for sustainability issues (Sen
et al. 2006). This fits into the stream of research showing that consumers value social and environmental
issues to a degree causing them to spend financial resources and even to take personal risks in consumption
activities for the sake of higher-order social and environmental benefits (Frank & Schvaneveldt 2014, 2016).

Future research might seek to quantify the social and environmental sustainability of robotic vehicles
in terms of real physical benefits and drawbacks, rather than consumer perceptions of such benefits and

drawbacks.
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Mainstreaming biodiversity within the United Nations

Adopting and implementing the Cancun Declaration across a global organization

lain Hall and Anne McDonald

Abstract

The protect and conservation of global biodiversity has long been an aim of the United Nations (UN),
with the opening for signing of the Convention on Biological Diversity (CBD) at the 1992 United Nations
Conference on Environment and Development (UNCED) in Rio, Brazil representing a significant step
towards achieving this. Subsequent efforts and activities under the CBD and across the UN system have
made considerable further progress yet there remains much to be done to stop the ongoing loss of the
world’s biodiversity. Recognition of the need to prioritise biodiversity conservation has led to The Cancun
Declaration on Mainstreaming the Conservation and Sustainable use of Biodiversity for Well-Being, under
which signatories to the CBD have agreed to make additional efforts in the implementation of both the
CBD and the Strategic Plan for Biodiversity 2011-2020. Such implementation, including that of the Cancun
Declaration itself, is to a great extent in the hands of national and local governments. It is, however, also
useful to consider the UN itself, and the programmes that it’s varied organisations have developed to drive
the mainstreaming of biodiversity. With a dearth of published literature considering this matter, this thought
paper explores a number of United Nations organisations and programmes, and the projects and activities
that they develop, as a preliminary examination of the system under which the Cancun Declaration was
developed. This is turn identifies areas for future research and raises questions regarding the role of the

United Nations system as instigator or implementor (or both) of environmental policy.
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Mainstreaming biodiversity within the United Nations

Adopting and implementing the Cancun Declaration across a global organization

Introduction

The value of biodiversity lies not only in its existence, but in its role as the bedrock upon which
humanity is able to develop and prosper, providing as it does food security, fresh water, clean air and climate
change resilience. Yet there continues an ongoing and increasing loss of biodiversity the world over. It has
been estimated that species extinction rates are currently approximately 500 times the background rate
(Ceballos et al., 2015; Steffen et al., 2015). In response to this loss, a number of international agreements and
instruments have been designed and developed to support the conservation and sustainable management

of marine and terrestrial biodiversity around the world.

Principal amongst those working to protect and conserve global biodiversity is the United Nations (UN),
with the Convention for Biological Diversity (CBD; CBD, 1992) being at the forefront of biodiversity policy.
Opened for signing in 1992 at the United Nations Conference on Environment and Development (UNCED)
in Rio, Brazil, the CBD has been followed by an ever-increasing prominence given to biodiversity within
the activities of various of the organisations that make up the UN system. This is seen in the Strategic Plan
for Biodiversity 2011-2020 and the Aichi Biodiversity Targets that were agreed in 2010 as a framework for
biodiversity for the whole United Nations system (CBD, 2010). Both the Aichi Targets and the Strategic Plan
contribute to the much broader Sustainable Development Goals (SDGs) that underpin the 2030 Agenda for
Sustainable Development (United Nations, General Assembly, 2015), with significant consideration having
been given to how biodiversity relates to and supports the successful implementation of each of the SDGs

(Secretariat of the Convention on Biological Diversity, 2016).

Such recognition by, and integration into, policy beyond the UN system remains a challenge, however.
Speaking at a recent symposium focussing on what is being done to achieve the Aichi Targets, Executive
Secretary of the Convention on Biological Diversity Dr Cristiana Pasca Palmer described how biodiversity
is still not recognised as a political priority, in spite of it being the basis of survival (Pasca Palmer, 2017).
There remains, therefore, a clear need for further awareness of biodiversity across all sectors of society, and
to ensure biodiversity is a key consideration in the operations of all governments, industries and societies. It
is this need that has driven the development of The Cancun Declaration on Mainstreaming the Conservation

and Sustainable use of Biodiversity for Well-Being (CBD, 2016).

The Cancun Declaration
Coming into effect in late 2016, The Cancun Declaration on Mainstreaming the Conservation and
Sustainable use of Biodiversity for Well-Being (the Cancun Declaration) acknowledges that more needs to

be done to effectively implement those biodiversity-focused instruments already developed under the UN
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(CBD, 2016). It identifies the need to “make additional efforts to ensure the effective implementation of the
Convention on Biological Diversity, the Strategic Plan for Biodiversity 2011-2020 and its Aichi Biodiversity
Targets” (CBD, 2016). The Cancun Declaration is, therefore, a way to direct attention towards, and gain
commitment for, raising the levels of effort devoted to the protection of biodiversity from signatories to the
CBD. It is intended to promote the mainstreaming of biodiversity across all sectors of government, industry
and society such that biodiversity, and it’s importance, be recognised by decision making bodies, businesses

and individuals, and efforts to protect it be incorporated into all aspects of policy, trade and daily life.

Mainstreaming biodiversity to such an extent naturally drives attention to the actions of national and
local governments, who are righty considered central to successful implementation. In Japan, the Ministry
of the Environment’s Committee for the United Nations Decade on Biodiversity has produced the My
Declaration programme, a short list of actions designed to encourage the general public to raise their
awareness of biodiversity and consider biodiversity in their daily activities (Okuda, 2017). Industry and the
private sector are also increasingly central to the success of international agreements such as the Cancun
Declaration. The Declaration itself identifies trade, agriculture, fisheries, forestry and tourism as just some
of the sectors with which closer collaboration is required. Again in Japan, the coming to the fore of private
enterprise can be seen through the actions of the Japan Business Initiative for Biodiversity. This organisation
works to mainstream biodiversity in the private sector by assisting companies to support biodiversity
throughout supply chains and manufacturing, leading to a number of practical tools focused on making

businesses more sustainable, and helping to conserve biodiversity, in cost-effective ways (Adachi, 2017).

In addition to these clearly defined targets for implementation, it is also of interest to consider the degree
to which the Cancun Declaration is being implemented by the organisation within which it was developed,
i.e. the CBD and, by extension, the United Nations Environment Program (UNEP) and the UN system as a
whole. As an organisation consisting of 35 diverse but collaborating organisations, programmes and funds,
with a workforce of over 75,000 people worldwide, and an operating revenue of almost US$50 billion in
2016, the United Nations is larger both in size and economy than some countries (United Nations, 2016;
International Monetary Fund, 2017). A system of such magnitude should, therefore, be incredibly well placed
to develop and support programmes to drive forward the cross-sectorial mainstreaming of biodiversity

globally, regionally and the country level, with which the Cancun Declaration is concerned.

Mainstreaming biodiversity in the United Nations

There is very little information, beyond that produced by the UN itself, regarding its own implementation
of environmental policy and protection, even in the broadest terms. In particular, to date there has been
no assessment or exploration of how the environmental policies developed within the UN system are

implemented by that same system, making this line of enquiry both relevant and useful.
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In terms of monitoring its own progress towards achieving the Aichi Targets, and therefore also the
Strategic Plan for Biodiversity 2011-2020, the Biodiversity Mapping Tool identifies activities across seventeen
UN organisations and secretariats, against each of the twenty Aichi Targets (UNEMG, n.d.). What this tool
demonstrates is that all but three of the UN organisations considered by the tool have work streams in place
to support all four Aichi Targets underpinning the strategic goal of mainstreaming biodiversity. It should
be noted, however, that this tool is not exhaustive, offering information on only around half of the 35 UN
organisations and secretariats. There is, for example, no information relating to the activities of UN-Habitat;
with a focus on socially and environmentally sound urban development, this organisation undoubtedly has

a significant role to play in mainstreaming biodiversity (UN-Habitat, 2012).

By exploring specific example activities of a small selection of those UN organisations with very apparent
links to the environment, it is possible to start building a clearer picture of how UN activities are supporting
the mainstreaming of biodiversity and ensuring the successful implementation of the Cancun Declaration
(and, therefore, the agreements that the Cancun Declaration in turn supports). This exploration will consider
the overall mission and example programmes and activities of the following organisations: the Food and
Agriculture Organization of the United Nations (FAO); the United Nations Development Programme
(UNDP); the United Nations Environment Programme (UNEP), and the United Nations Educational,

Scientific and Cultural Organisation (UNESCO), to offer some preliminary insight into this matter.

Food and Agriculture Organization of the United Nations

The FAO focuses on food security for all, with its three aims being the eradication of hunger, food
insecurity and malnutritrion, the elimination of poverty, and the driving forward of economic and social
progress for all (FAO, 2017a). Within its work, the FAO recognises the link between food security for all
and the maintenance of healthy biodiversity, and in 2015, the FAO Commission on Genetic Resources for
Food and Agriculture endorsed a set of voluntary guidelines for mainstreaming biodiversity into national
plans and policies regarding nutrition (Secretariat of the Commission on Genetic Resources for Food and
Agriculture, 2016). These guidelines recognise the importance of biodiversity for nutrition, and support
the implementation of activities that integrate biodiversity for food and agriculture into nutrition-related

policies.

Part of the FAO commitment to delivering biodiversity conservation is the Globally Important
Agricultural Heritage Systems (GIAHS) programme, which acknowledges and certifies agricultural systems
around the world that blend a unique mix of social and environmental elements. The hallmarks of GIAHS
are the globally significant biological diversity that is the result of a community’s ongoing and sustainable
utilisation of, and interaction with, its environment. Such systems have shaped the landscapes within which
they sit and have, over time, developed high levels of resilience against natural disasters, climatic changes,

and sociopolitical changes (FAO, n.d.).
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With 39 such sites around the world since its launch in 2002, and a further ten proposed, GIAHS
demonstrate the great variety of ways in which man has evolved with the environment. GIAHS include
sites as diverse as satoyama systems in the Noto Peninsular and on Sado Island in Japan, amongst the eight
designations in Japan (FAO, 2017b), and the ganat underground irrigation tunnels in the Isfahan Province

of Iran.

It is the agro-biodiversity within the GIAHS that makes them so relevant to the concept of
mainstreaming biodiversity; healthy agricultural biodiversity is essential to the ongoing success and

sustainability of these systems and the communities that they support.

United Nations Development Programme

The focus of the UNDP is to assist countries to build and share solutions in the areas of sustainable
development, democratic governance and peace building, and climate and disaster resilience (UNDP, 2017a).
The UNDP purports to have the largest biodiversity and ecosystems portfolio in the UN system, with
more than 500 projects being undertaken across 132 countries (UNDP, 2017b). It would be impossible to
consider each of these projects and the individual roles they play in mainstreaming biodiversity. However,
the Biodiversity Finance Initiative (BIOFIN) provides some insight into the more wide-ranging impact the

UNDP is having on biodiversity conservation through financial mechanisms (UNDP, 2016).

Current spending on biodiversity is estimated at approximately US$52 billion per year (Parker, et al,
2012), while it is considered that between US$150 and US$440 billion worth of spending is actually required
(CBD, 2012), demonstrating a significant disparity between need and reality. Through the identification and
use of cross-sectorial financial mechanisms that go beyond traditional government funding and donor-based
methods of supporting biodiversity at a country level, BIOFIN aims to support the sustainable management

of biodiversity by making it a priority for investment (UNDP, 2016).

The BIOFIN methodology results in a national-level Biodiversity Finance Plan, which puts forward a
suitable mix of financial solutions to reduce the shortfall in biodiversity funding (UNDP, 2017c). This takes
into account government funding as well as public and private expenditures that benefit biodiversity. So far,
more than 30 countries are implementing this approach as a way of securing and increasing biodiversity
finance (UNDP, 2017c¢). In this way, BIOFIN supports the mainstreaming of biodiversity across a number

of sectors by emphasising its importance in sound business and financial planning.

When the UNDP is considered at regional and country levels, relevant individual projects come to the
fore, such as the “Mainstreaming Biodiversity Management into Medicinal and Aromatic Plants (MAPs)
Production Processes in Lebanon” project, which has focused on encouraging the sustainable harvesting of
sage to ensure those communities that rely on the income it generates can continue to do so into the future

(GEF-UNDP-LARI, 2014). Other specific projects include the mainstreaming of biodiversity conservation
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into the development of the tourism sector in Jordan (UNDP in Jordan, n.d.), and the improvement
monitoring and enforcement of environmental regulations in Guyana’s gold mining sector to better protect
biodiversity (UNDP in Guyana, n.d.). It is worth noting that each of these projects commenced significantly
prior to the enactment of the Cancun Declaration.

From these few examples it is apparent that the UNDP demonstrates that mainstreaming biodiversity
is integrated in its work at different levels, from cross-sectoral financial instruments such as BIOFIN to

individual project works.

United Nations Environment Programme

UNEDP is focused on the implementation of the environmental aspect of sustainable development. It
is responsible for developing programmes and instruments to support the responsible management of
the global environment. Naturally, the CBD, and therefore also the Cancun Declaration, were developed
under the broader umbrella of UNEP (CBD, n.d.). The array of conventions within UNEP that naturally
impact biodiversity provides for a complex situation, and this is addressed in the 2016 UNEP publication
Understanding synergies and mainstreaming among the biodiversity related conventions to aid in (UNEP,
2016). This document discusses in some detail the challenges and opportunities related to the cross-
sectoral mainstreaming biodiversity, effectively outlining the importance of the, at the time of publication,

forthcoming Cancun Declaration.

At the regional level, only UNEP Asia Pacific explicitly addresses mainstreaming biodiversity in its
regional initiatives, listing its efforts in doing so as involving the protection of agricultural crop genetic
diversity, the introduction of market-based instruments, as well as the prevention and management of alien
species (UNEP Asia Pacific, n.d.). However, when individual UNEP projects are examined, it is clear that
the concept of mainstreaming biodiversity has been incorporated into UNEP projects for some time. For
example, a project to mainstream agrobiodiversity conservation and use in Sri Lankan agro-ecosytems

commenced in 2013 (UNEP, 2014).

UNEDP also organises national workshops focused on mainstreaming biodiversity around the world,
such as the South Africa workshop on mainstreaming biodiversity conservation in production sectors, and
those examining mainstreaming biodiversity and ecosystem services held in Georgia and Moldova, all held

in 2017 (UNEP, n.d.).

It is perhaps not surprising to see mainstreaming biodiversity addressed in such ways as UNEP
displays. Being the UN organisation under whose umbrella the Cancun Declaration has been developed,
it is incumbent upon it to ensure it not only mainstreams biodiversity it in its own work, but also provides

direction on how this can be done by policy makers and organisations around the world.
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United Nations Educational, Scientific and Cultural Organisation

UNESCO coordinates global cooperation in education, science, culture and communication, with the
intention that everyone have access to good quality education, live in a culturally rich and diverse society
that allows full freedom of expression, and fully benefit from scientific advances (UNESCO, 2017a). With
such a broad remit, it would be easy for biodiversity to get lost within the broader mix of activities. However,
biodiversity is one of the special themes that UNESCO focusses on, with it being clearly incorporated into
the other areas of focus for UNESCO. This can be seen in the programme areas of Biodiversity, Science and

Policy, Biodiversity & Society, Culture and Ethics, and Biodiversity & Education (UNESCO, 2017b)

That education is a key focus for UNESCO is clear. The Global Action Programme (GAP) on Education
for Sustainable Development aims to contribute to the 2030 Agenda on Sustainable Development by
providing opportunities for everyone to understand and appreciated sustainable development and
incorporate the values of sustainable development into their daily lives, while also strengthening educational
programmes that promote sustainable development (UNESCO, n.d.). The GAP develops and delivers various

training and educational programmes to support these aims.

In addition to this work, UNESCO supports international conservation days that focus on specific
ecosystems to raise awareness of their importance, such as the 2016 International Day for the Conservation
of the Mangrove Ecosystems. Much work focussing on the health and diversity of ocean ecosystems is also

undertaken by UNESCO through the Intergovernmental Oceanographic Commission.

Through these activities UNESCO actively mainstreams biodiversity through supporting educational

initiatives and through its public-facing environmental awareness campaigns.

Evidence from funding mechanisms

Established concurrently to the Convention on Biological Diversity, The Global Environment
Facility (GEF) is a partnership between the United Nations, development banks and non-governmental
organisations (GEF, 2017). The GEF operates a financial mechanism for the Convention on Biological
Diversity, as well as the United Nations Framework Convention on Climate Change (UNFCCC), the
Stockholm Convention on Persistent Organic Pollutants (POPs), the United Nations Convention to Combat
Desertification (UNCCD), and the Minamata Convention on Mercury (GEF, 2017). Supporting projects
in developing countries and countries in transition, the GEF project database demonstrates that funding
has been provided for 968 biodiversity-focused projects over the past 25 years, 696 of which have been
implemented by UN organisations (GEF, 2017b).

The GEF 2016 review of experience in biodiversity mainstreaming states that the GEF supported 427

biodiversity mainstreaming projects between 2004 and 2016, to a value of almost US$ 20 billion (GEF,

2016). That these projects all predate the Cancun Declaration provides further evidence for the concept of
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mainstreaming biodiversity having been embedded in the UN system for some time.

Overall, therefore, we see that a great number of projects are undertaken across the UN system to
support biodiversity and biodiversity mainstreaming, and it is clear that the majority of these pre-date the
Cancun Declaration. What does this suggest about biodiversity mainstreaming in the UN, and the role of

the UN as either an instigator of environmental policy, or an implementer of those policies it drives forward.

Discussion
This preliminary of the UN system in relation to its implementation of the Cancun Declaration suggests

a number of things, and raises a number of questions and areas for further research.

It is apparent that much of the work and projects in those organisations examined here incorporated
mainstreaming biodiversity to some extent. This suggests that mainstreaming biodiversity is well integrated
into the UN system. Interestingly, however, there is little direct emphasis on ‘mainstreaming biodiversity’,
i.e. very few activities present mainstreaming biodiversity as an explicit goal or outcome. That being said, a
great number of projects and streams of work that clearly involve mainstreaming biodiversity predate the

Cancun Declaration, which further supports it being embedded in the working of the UN system.

The fact that the work of all organisations within the UN is to a degree measured against the SDGs also
goes some way to support this notion, given that mainstreaming biodiversity forms the first strategic goal
of the Aichi Targets, which are themselves aligned with the SDGs. In addition, there is clear evidence that
the terminology of “mainstreaming biodiversity” has been used for some years within the United Nations
system; a CBD meeting entitled “Regional Workshop on Mainstreaming Biodiversity and Climate Change”

was held in Dehra Dun, India in April 2003.

Taken together, these impressions may lead to the conclusion that the UN is leading by example in terms
of the need to mainstream biodiversity laid out in the Cancun Declaration. However, this would be over-
reaching based upon the preliminary exploration undertaken here, and significantly more in-depth research
would be required to determine if this is indeed the case. It should, therefore, also be considered that the
need for increasing efforts towards biodiversity conservation that led to the Cancun Declaration also exists
with the UN system itself. This may explain the general lack of emphasis of mainstreaming biodiversity
seen within the work of the organisations examined. Again though, this claim cannot be supported by the
few examples presented here, and further, in-depth analysis of the multitude of biodiversity-related projects

undertaken within the UN system would be required to establish if this were in fact the case.

It may also be the case that, 12 months after the Cancun Declaration was brought into being, the results

of its implementation are yet to be seen within an organisation as large and diverse as the UN is. Ongoing
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monitoring and more detailed evaluation of various United Nations programmes could demonstrate any
changes in emphasis in language or activities with the UN towards or away from mainstreaming biodiversity

over the period prior to the Cancun Declaration, and for some time after it’s introduction.

These considerations also lead to the much broader question of the role of the UN; it is enough for the
UN to drive forward policies to be taken up by governments and organisations around the world, or should
it in fact be demonstrating leadership, where possible, in those areas of policy that are created under its
aegis? In the case of the Cancun Declaration specifically, should the UN be directing other in what to do,
or should it be leading by example in the work and projects the various UN organisations support and the

ways in which they are executed?

With these considerations, this paper identifies clear areas for further research analysing the
mainstreaming of biodiversity within the UN system, and to what degree the UN itself achieves the aims
of the Cancun Declaration. It also opens up an area for debate regarding the UN in terms of its role as

instigator or implementor (or both) of global environmental policy.
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General Equilibrium and Environmental Game

— Proto type Model —

Toyoaki Washida

Abstract

It is not hard to imagine the situation that on the one hand, economic systems are in equilibrium and
have the equilibrium prices, and on the other hand international negotiations are performed for the global
environmental issues. The Ramsey types of model or applied general equilibrium models have been used
for the simulations for global warming so far. However, when we analyze game theoretic situation of global
warming, we have a little use the general equilibrium model.

The author published the paper in which we analyze the effects of global negotiation for global warming
on the integrated assessment model that includes the global economic system with international trade and
the climate system. The negotiation process on it are expressed by game theoretic frame works. The model
is so complex, however, that we grasp the over view of the function of the system.

The purpose of this paper is to show the fundamental function of the game theoretic model with general
equilibrium using the prototype of the model. Although the model is quite simple, it can show us the

essential features of this type of models.
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Increase of A’ s Emission

B 5: PEHBREL B, By DZALIHT 2 Pk = E O S

M5 0.75 DHRPH &L % 0 | LWL EL TWb, HiEid, 2 Cllo 7258 1 Motk T 5,

ELTIE, HIg A OFRL BN, 5 1 M Oflitg 2 T, Wik B OHEL & OB NI Alitg % 1%
KEED, TNICiE, PHRFEEOIFGHEIR T 0D LEbN LD, LELTETVAR Y,

KI, BHEHE EICOWTATHRL, M5HS L)1, HEIHKETH L, WTFhLoHEo
PR omd . BHREHEMS ¥ 5,

K2, A, B ZNZENOHILOPEHAREL Ba, By L7255 T F 22Tk 0 Ml D22 LI x 4 5 %
NENOWIROFHANE (7 — LR ERT [FR]) ORRERTHAL ), K612 A HBOR)
FAKEDHR IR LTz, ke LTOMEmMIE, HTFHTH 5 B gl iz s g s
5138, AMIBOMAKEIETT 5, —H T, BB V42 2R ERIRL L &, 12
EAEDEAEIIBWT, AL, BEHEZ NS 7225 H S OMAKEEZMINS 5 2 L5 T
Ebo 12720, £212HD L HIZ, HTOMIKB 25, EbDTUNSWEEH{RE 0.1 2 i#iE & LT
BATVD & EIE, A OREEIEIIPEHRARET 0.5 23BIRT L 2 LR & b B HRIELZH,

FIZ, FNENOHIEOPEHRECRINICHTT 5 B ORHKEDEEZ A TAHAL I THE, 20
Ba b, HFMIEO A OPRLREOBEINE, B ORHKEDOKTEZ —KICb 725325, AW
NOPEHBREEZEINL LD L. 3L ALOYE. B OB IR AR #BIRT L2 L Th
bo 7220, BB Y, FNEAD 01 &) DR KEERZ B L Tnb L& X3, BORHE
HEIEIL 0.6 2 BIRT AL TH S,
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PRETVRVOED, DAY RTVE IR T & L TRIBEEE iV TW5, Zo0 M
DRILEEBOLED T v 2 a5 Th b0 0, Fv v aflimid, e AR B
TLHTH D,

L7z8-> T, Zo0Fy vadfgEiz, —ooffigs TNADI L ry<7r—2on] oWt izo
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DEofER2gE 2T, Hii R LA 3BT 2, Tabb, M OFEIHITRER MK
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Increase of B’ s Emission

B 6: HEHUREL Ba, By DZALITHT 2 A ORI HKYE U, O K

# 2 A OFHKEE
Ba
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
By 0.1 3.187 3.498 3.593 3.621 3.623 3.613 3.596 3.575 3.554
0.2 2554 2947 3.114 3.200 3.247 3.272 3.285 3.291 3.291
0.3 2180 2595 2.794 2907 2978 3.024 3.055 3.075 3.088
0.4 1.925 2342 2555 2.685 2770 2.829 2.871 2902 2.924
0.5 1.735 2.147 2368 2.507 2601 2.669 2.719 2.757 2.787
0.6 1.588 1.991 2214 2.359 2460 2.534 2.590 2.634 2.668
0.7 1469 1.862 2.086 2.234 2339 2418 2478 2526 2.564
0.8 1371 1.753 1976 2.126 2.234 2316 2.379 2430 2.472
0.9 1.288 1.659 1.880 2.031 2.141 2.225 2292 2.345 2.389

FEH L2 HKED, BEROBTHIN TS, F v P2, KMOm N THb, BEICHhR
72X, ok s, MHEDPHREUZ L B ITRKE B> TWD, MFORHKEICHTL 70>
T4 TR PN TS, 20780747 ET, WmOBEE 02, ZOMDTNTOMH
WAL — MRBETH D, T a2 NIiZ MEPEHGNI L 2w EEOHETH LD, L
LB ENEFNORAKEIZOEDLRXVTIIHHERTE 20T, 70747 LT, »wi
NDORFIKEEDS, v ¥ 2 HHEKEE R TR 25 H OMAEHETOMIZEHATIETH 5, 1
NSESD 2 HI5IE. CNC* O, LRI EHEENL 70T 4 7 Th A, Incentive Compatible
Domain (ICD) T& 5,
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Increase of A’ s Emission

70 HERAREL Ba, By DZALIIH S 2 B ORIHKAEE U, D JUE

# 3: B ORI HKHE
Ba

0.1 0.2 0.3 04 05 06 07 08 09

B, 0.1 2827 2200 1.850 1.619 1.451 1.323 1.220 1.136 1.066
0.2 3.168 2596 2.247 2.005 1.824 1.681 1.565 1.468 1.386
0.3 3.294 2784 2456 2219 2038 1.893 1.773 1.672 1.586
04 3.346 2.891 2.584 2.358 2.181 2.037 1.918 1.816 1.728
05 3.366 2956 2.670 2454 2283 2.143 2.025 1.923 1.835
0.6 3.368 2997 2730 2525 2360 2.224 2108 2.008 1.920
0.7 3.362 3.022 2.773 2578 2420 2.287 2174 2.076 1.989
0.8 3.351 3.038 2.804 2619 2466 2.338 2228 2132 2.047
0.9 3.336 3.048 2.827 2.651 2504 2380 2273 2179 2.095

IOV Ialb—TarTid, FERBREF0IHAATLAE2 L T ARnwD T, B ZEE -
TWBY, 7874 TILEEN 2D DL LTHRIZL) 50 2OY I 2L — 3 v O 2 IS
BT, ICD hiZH 5 iE, 38T, 20855, NHOPFHHRENLBIZ0.1 THLLEDHBTH
D, 1&3DHEIE, FNEFNBPEDIRIENS 0.1 20 PR E BN S 2 KETH %,

T LEICIE, ED XD BT ATHIILRLT B, WIS A85E. 2O ICD Lo
EQEARED L) RBHTENSNL 2, EWIRS N ETIEED &) BIRFH— B AL L,
Flo, FNFNROWIRICED L) REFIHELZ 2L L TWADeHiNLZ E0SGEEE 2 D,
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M3, 208 o ORERER. AN, BN, BRtte, MEHEREIET 255
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FEIRBRIEEE L BOLRERN RETHEMIIFAEL RS, BB, BOLICHE Y 25307
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ETRIRSNTAARTGA L DI BUCE L BRI IR E DM 2 Mo TWD LR MBI, #iyTIL R R OFE 1)
M, IO ELWBOEDFEN TN EIRHI LR MET L7z, S5I2, Fife ] e Bt et 5
AIZODEMHIEEL T, MBI FIRFIEIZOWTEH TOERZNR 7,

A Study on Sustainable Tourism in Ramsar Convention

Shiina Suzuki

Abstract

“Tourism” plays a role of promoting economic growth, employment creation, poverty eradication,
environmental conservation, mutual understanding in multiple fields, and ultimately it is expected to be
effective as a tool leading to peace. The discussions on tourism and environment have being carried out
actively in the international environmental law since the 2000s.

Under the international environmental law, there are no treaties directly targeting tourism, but
environmental treaties have provisions related to tourism. This paper focused on the Ramsar Convention
on Wetland Conservation and the resolutions adopted under the Convention, which are compatible with
tourism projects and environmental conservation to examine that active participation of local communities
play a role in leading to more desirable tourism. In addition, this paper also added some consideration to

the geographical indication system to promote sustainable tourism from legal aspects.
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BN EE DY — VL TE B TEORMRBIFESIN TG, ERREEOS B ThE/z, B
WIBRIRIEEIER ) R TULIEAT RRERZOVEDTH 5,

EIFAL S IBIT 2B~ GIE, 1925412, BOGBIZBITEER G IO ES 222 BRI
SIS DR B E LR B (International Union of Official Travel Organizations) |22 EASTE
Do [AA B 1975 £ AL EARS (World Tourism Organization) (Z2CHHSAT, 2003 41218, EIEE
A OHMFER (World Tourism Organization of the United Nations :UNWTO) &7:572,

7z, EEGESIE, 200248% [ 2oy —) XAQEBRE | 20174% [FIFED 720D R AE2BED
EPSAE | LMD 720 2017 4E D5 69 [ EEARZIIBNWC, Tay—) X ax &bk i iE e Bhto i
. BB L OB IR DI B 5L 69/233 DS FRIRS T2,

AReld, [FBE A R EDE ] L )lobe T, FHIBHIRELDBIRBNT, [FHIKGIZEoTERE
HTEBMBOREIZE TSI 24— 5% ] (The Ramsar Convention on Wetlands of International
Importanceespecially as Waterfowl Habitat: 7 25—V 5:#9) 25 [BL ] 2 OIHNFEREL . FiuzE ok
NFIELTOHZEEIEL . EIREZAALLD TH b,

v
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Sl

[

2, BEEN

BB MEION T 2RI GBS L MRS LH T, BRSNS TBOLICE T 2i#mh e S0l
2000 FE IS Ao THLTH D, EEEEE L, BOLERERES RET DML RVDS, BEHS
I, BOLICEE T 256 LB L TCOESDDEIET 5o Ui%s L BARLT 572012, T8
(tourism), [TV —1JA2L] (eco-tourism), [L7V)T—ar | (recreation) Z& D HEE VT, B
TAHARTAV IR BOEHFELBREREOW VE > Tbe HARTA X OBMMIZHI=>TIEL [H
DL TR Tksx ). T3kl Lno/o NS #Y) 22 NT 2 22 LB T EAROLIL T b,

WEAEO [HEH ] & [HERRELBDE] OO OWTOM.LOEENL. AT —IVER ORI E %
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A% o EPREWT NGRS A 2L D BT 72 1412\, BRI I A7z 0T iR
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