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Hi#t : T. Kishioka, S. Hashimoto, 0. Saito and R. Kohsaka: Fostering cooperation between farmers, private sectors
and governments to expand environmentally friendly rice cultivation: a regime-actor analysis (submitted)
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Region  Municipality Paddy  Rice Dry- Leaf vegetables Fruit vegetables Root Fruit
area yield field vegetables
e Spinach  Japanese Pumpkin  Watermelon Radish Potato  Grape Nashi
mustard pear
spinach
2014 2012 2014 2006 2004 2006 2006 2004 2004 2006 2006
Ha tons/ Ha tons/ tons/year tons/ tons/year tons/ tons/  tons/  tons/
year year year year year  year  year
Noto Wajima 2,620 6,020 1,910 50 20 100 100 490 400 0 0
Suzu 1.680 4710 1,420 10 40 820 110 350 330 0 30
Noto 1.980 4480 1.800 10 10 290 100 350 340 0 0
Anamizu 1,300 2280 950 0 10 240 270 220 150 40 0
Shika 2,610 8,560 1,040 20 20 250 2,080 610 350 0 0
Nanao 3,740 10,800 1,110 40 60 140 210 660 560 0 10
Nakanoto 1.680 5920 230 10 10 40 80 250 190 0 0
Hakui 2,290 9300 380 10 10 30 3.160 1,660 170 30 0
Hodatsushimizu 1,500 5,100 390 10 10 40 60 160 150 220 10
Subtotal 19.400 57,170 9,230 160 190 1,950 6,170 4750 2,640 290 50
Kaga  Kahoku 890 3280 880 0 20 40 1,960 1.010 190 430 40
Tsubata 1,760 6210 770 0 230 50 200 170 90 10 160
Uchinada 110 420 570 0 50 0 2,400 840 30 0 0
Kanazawa 3.330 12,000 1210 70 140 90 5,580 4,170 490 210 1,130
Hakusan 4,790 19,200 210 40 460 40 190 940 230 10 610
Nonoichi 330 1.260 0 0 0 10 10 40 30 0 0
Kawakita 790 3,240 0 0 0 0 30 90 60 40 0
Nomi 1,760 7,170 70 10 20 30 70 300 130 0 0
Komatsu 3,880 15,500 1,000 140 250 60 140 1,220 360 70 10
Kaga 3.340 13,400 590 40 10 260 330 990 410 230 1.880
Subtotal 20,980 81,680 5,300 300 1,180 580 10,910 9.770 2,020 1,000 3,830

H B : Hashimoto, S., Nakamura, S., Saito, 0., Kohsaka, R., Kamiyama, C., Tomiyoshi, M., Kishioka, T., 2015.
Mapping and characterizing ecosystem services of social-ecological production landscapes: case study of Noto,

Japan.

Sustain. Sci.
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Region Municipality Forest Timber Fish Shell Seaweed Dairy cow Beef cattle Pig Egg-laying
area production fish hen
2010 2013 2011 2011 2011 207 2007 2007 2007
Ha m’fyear tons/ tons/ tons/ Population Population Population  Population
year year year
Noto  Wajima 32,730 31,100 13,700 380 120 0 80 0 0
Suzu 18,660 9,100 9,950 120 30 490 610 0 0
Noto 20,530 4,800 3,750 30 10 640 1.270 3,880 341,200
Anamiz 13,490 9,000 530 170 10 200 500 0 367,100
Shika 16,210 7,900 7.980 180 40 340 440 1,310 0
Nanao 20390 11,600 7360 1920 30 210 30 0 0
Nakanoto 5,110 1,700 0 0 0 260 60 0 0
Hakui 2,920 100 230 30 0 0 0 0 0
Hodatsushimizu 1150 300 90 20 0 0 0 3.480 158,900
Subtotal 137,190 75,600 43590 2850 240 2,140 2590 8,670 867,200
Kaga  Kahoku 2,500 1.400 610 10 0 0 0 2,450 0
Tsubata 5,630 2,800 0 0 0 0 0 0 0
Uchinada 240 0 170 10 0 1,640 90 0 0
Kanazawa 27330 9,800 750 0 0 0 0 0 0
Hakusan 55,630 4,900 110 10 0 1,060 230 0 0
Nonoichi 0 0 0 0 0 0 0 0 0
Kawakita 0 0 0 0 0 0 0 0 0
Nomi 3.560 1.400 10 0 0 0 0 2,990 0
Komatsu 25790 17,500 80 0 0 0 0 0 0
Kaga 21210 10,600 1130 20 20 0 0 0 0
Subtotal 141,890 48400 2,860 50 20 2,700 320 5,480 0

The data is provided from the office of statistics, Ishikawa prefecture
H B : Hashimoto, S., Nakamura, S., Saito, 0., Kohsaka, R., Kamiyama, C., Tomiyoshi, M., Kishioka, T., 2015.

Mapping and characterizing ecosystem services of social-ecological production landscapes: case study of Noto,
Japan. Sustain. Sci.
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Mapping and characterizing ecosystem services of social-ecological production landscapes: case study of Noto,
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WEWRHME 22T TWA Z EnBH LN o7 (K(1)-6) .
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ARER YT —E AR TR 72 THFHZELS I 2L — 3 & LT, 2006~20094F 0100
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W CHEM A ER IR T 5 2 & O KIZEICME IR TZ PN EETH D
ZERTFTHENZ (®Q)-T) .

——
—— ]

g Legend
] Paddy field
[ Dry fisld
I Forest
Bl Wikderness
Il Built-up res

I Trars portstion

[ Other built-up area
[T River and inland water
B [ Coast

(B Legend
!{ ":'! [l Pacdy field

p [ Ory field
I Forest

e I Wilderness
{

B Il Euilt-up area
I Transportation e,
[ Other buit-up area a { [ Other buit-up area

[ River and inland water [T River and inland water

TR (1976) TihFIA (2009) TihFIA (2030)
X (1)-7 19764 (&%) . 20094E 0 HHIF|H & T & 47220304 0 + HuFil|

WIZ, BEERY —EAOTHFIMMEO —Fl & LT, 22 TlxEBREEOEIZONTRT,
TERHZRH T HBEICA AL TV D FTo—f EER A (USLE) 12Xy, HERitE
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Z ORGSR, BB HLI & I U TR L7235 6. BB HLIBIIINE IR LV & &SI RO Z &
Boamnolz (K(1)-14) . Ziik, IMEMIR T T ECEGEHEIEALTLZ LT, THAHO
PIEALNEAT DT D, ), LN 2 WVEER kX, #H I3 HEEITENL TH
D, ERERMICEFA Z7HEOBEVWERESRESNEZEEZOND, BESVETHIREOSIOZE L%
D ERRICEAMEIIC S Y HUg R T ITNE Mk X 0 b AR HIE O 5 A3 K0 AR A K E 0
BB TG, TNOEMEOERE L TIEHERELIOHY ., O REVERIIEHSHET
BRSO T, WICKEWERARIOF K TIZ X BHHE, REDSHEKD S BHSCH T ~0
BHIE & 72> T D, T O A X RE B Hdm & I sk TIRIEFRBRCTH 5,

AJIIBRDSIHE (=uss (2006)
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AESs
Type of AES

X (1)-15 )R D B BE 2 2 hi 0K~ D BUE AR I

SHRORER, OFNRNOEIO 55, £46% (27,000ha) 23\ Dl EEIZE D LA T
HZ L, @ Th, LAEEELME () OBGAAERE (17, 084ha) 2 b KE < KW
CH LA OB SR B SCEL (LFA) (6, 645ha) AW I &b oo, @ILFETEE) SRS 4 (Cn)
1330all EOKHE TORY MAR L —F7 ol sk % B8 34, (LFA) 1320as 7K H T O Y
DALA DR LU (R (1)-6) .
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F(1)-6 f= B O AR O 2 2 BR B BOR O E & (45l BE o S2 0 1 F7 1 5 D % 2 3% A

DEIE)
CM LFA CMXxEM LFAXxCM EM

Total area (ha) 13,890 4,321 2,024 528 2
Paddy field >1.0ha 1.4 0.0 7.8 0.0 0.0
0.5-1.0ha 7.3 0.7 6.0 0.0 0.0

0.3-0.5ha 38.3 3.3 42.5 7.8 0.0

0.2-0.3ha 17.1 20.0 20.8 23.1 100.0

0.2ha> 24.1 66.1 21.6 68.4 0.0

Dry field 10.7 2.2 0.2 0.0 0.0
Irregular shape 1.1 7.6 1.1 0.8 0.0

SCLFA, CM, EMIZZ L2 v (L i M 5 (B B2 52 40 . SR [RS8 S8 22 A & IR IE B SCIE 22 0 & & Ik,

MR ARITR 2 A B, @ L R e S B S EL (LFA) OB A 24T - Ty 5 R HLIE B Y 1
ATV W O R~ DOERHRR N, T~2. 5% A& < . & O 1A 1485 10 10 1% 35 5
SN TRV KETHE ThH -7 (RQ)-T) . 72FB. P DLocation (LFA) IE A L] ik
W35 Y% 0 R AR DL R~ DOHRHA SR with LFALE A0 111 R M e 25 52 330 ) B B v fL 72 fi
W% HiE~OEHE, Diff. OEITREWERNHIEOT Y AN EBHASICHERL WL Z &5
BT 2,

£(1)-7 WIS ESE XA ~ORY HAOF - L BN VEEOEIS ORMR
(FHOBMEITM O A B ~DEmAR L KT, 7277 LDIff TRV MELDE - HEMOMOImBRDES, )

from 1997 to 2006 from 2006 to 2009
Location (LFA)  with LFA Diff. Location (LFA)  with LFA Diff.
Paddy field >1.0ha 3.7 0.0 3.7 3.5 0.0 3.5
0.5-1.0ha 9.9 3.7 6.2 4.5 6.9 -2.4
0.3-0.5ha 7.0 5.5 1.5 5.3 3.6 1.7
0.2-0.3ha 13.1 10.2 2.9 9.0 9.4 | -0.5
0.2ha> 18.2 14.6 3.6 13.4 10.2 3.2
Dry field 27.5 17.9 9.7 17.7 5.1 12.6
Irregular shape 33.9 20.5 13.3 29.1 22.3 6.8
Average 16.1 13.6 2.5 12.0 10.4 1.7

T, @FH - KRERE B SISO L FIEB SCRARAT4 (CM) L 1 RIS B B A A4 (EM)
HEMOREICHERS O ELFETEEN R4 (M) 12 & 2 2h F i 45 12 0l <o [ 55 3 i S ¢
WRVWKHTE Y ZOEmn@mro7z (RQ)-8) . 7eds, KHF DLocationDEfE X, H L] Hisk
(LFA) & # Ok (Non-LFA) TOEMO MO Hik~DE# R Z R4, With~DOEfEIL, Fil
e 2 B2 A (LFA) | 2 - KGR BE SR & o L [RITE B SR A3 4 (CM) | & R B
KA A (EM) H 0 fH A o AY . JEHLD A A SR M bR E DO FR L R H D D3 W BER M & D
MER LTS, 2O, © 1111 S B2 3 & R« KPR 248 Bl 3CFA 2 A 4 o0 JL [R) 15 8 52
BRAMEEHFE TCROMATZ L, BHORESIZHENTHL S, OMMOREMmED X 5 —
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HEHTIE, ZhOHEN DI EREICERL TN E b HLNIR-72 (RO)-8) .

#(1)-8 BERBEXIL~OEVIMADHE « L B WEOMEH 2R (2006~20094)

Location of Farmland Farmland with AESs
Non-LFA  LFA LFA LFAXCM CM EM CMxEM
Paddy field >1.0ha 08 35 35 NA 13 NA B1
0.5-1.0ha 1.2 45 b4 NA Q.7 NA -p.5
0.3-0.5ha 41 53 14 pK:] 16 NA 2.1
0.2-0.3ha 6.1 9.0 -p.8 3.2 17 i1 38
0.2ha> 109 134 29 9 35 NA 24
Dry field 10.2 177 12.6 NA 7.3 NA B3
Irreqular shape 252 201 819 k3 1510 NA 2612
Average 7.9 12.0 1.3 108 4.1 | 4.4 0.8

MLFA, CM, EMIZZ 2 o L ] sk 5 B2 34 . SR RR B SO AT &, BRI KR AT &~ O WY M4 2 Bk,

EERBEBORICB T DN A L MER

REMREMBEORERNREROFERB THLMBERENRLE LT, BEEZHRL LT v
F—hMHEOKR, REOREREMBEEORIRERN L LT, TRETETHET RSN TEL
BFERA T 07 BEEWH, HRBERITINA, BRI - Esitomss, 5RET - X8
BHERQERTOHL RPN E R T, BT, BE - WIESIFOML, RS - SRITF
WCHIEM CTEHECTH D Z B Dholc, o, JAOXEBIIRFZORRIKICE Z DX BRRE
Molz, ZAVTEANBE I F O M e R 2T O ATBOEE & i3E W, B RBESLHAS R ERE
W L TEENICEBE NI L2 XETHL0EZAbND, — T, BV MO m S 2 ERRE)
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Institutional incentive and

Coherence prerequisite (Period ||l ) —— mm Period |

regulation In order to receive the subsidy (Periods I, Il and V)4 Period 11
High purchasing price for wholesaler shipments 1 Period Ill
Sales : 5 : :
High purchasing price for JA shipments+ 1 Period IV

Support from peer

farmers Advice about tasks from neighboring farmers and agricultural organizations
Support with tasks by neighboring farmers and agricultural arganizations

High purchasing price for individual shipments-

Securing customers for individual shipments-——

——

Support from specialist
whole sellers

Advice about conservation practice by wholesaler (Period IV -

Direct recommendation by wholesaler

Information at information sessions held by wholesaler-mmmms— -
Support with paperwork by wholesaler e se=—" "

Wholesaler offers consultation for agricultural management-mmmmmmm——
Guidance on fertilizing by wholesaler s ——
Guidance on agrichemical use by wholesaler mmmm=—

Support from JAs

Advice about conservation practice by JA (Period IV )4

Direct recommendation by JA+

Information at information sessions held by JA o ——————

Support with paperwork by JA

JA offers consultation for agricultural management-

Guidance on fertilizing by JA -

Guidance on agrichemical use by JA+

Support from prefectural
government

Direct recommendation by the prefecture-]

Information at information sessions held by the prefecture-mae——
Prefecture offers consultation for agricultural management- o

Guidance on fertilizing by the prefecture -

Guidance on agrichemical use by the prefecture - ——

Improvement of cultivation
technique and materials

Effectiveness of chemical fertilizer Eo——_——
Effectiveness of agrichemicals g —

Influence of peer farmers

Recommendation by peer farmers r—

Seeing peer farmers become involved-

For public goods

Regional promotion and revitalization

Conservation of the environment and water quality - ——

Provision of safe agricultural produce ¥;:—|

0 2 4 6

MR T DHIEIC L o T4 DREHIZ B L, FHEANRNEH L L TEoREY TEELINEZ NI,
B (1)-16 =5 O BB PR 2 2 26 O BRI BN B
HidiL - T. KISHIOKA, S. HASHIMOTO, 0. SAITO and R. KOHSAKA: Fostering cooperation between farmers, private sectors

and governments to expand environmentally friendly rice cultivation: a regime-actor analysis (submitted)
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BREREMBEDOT AT U A AT LOHEN, 2ETOREREREEOE X OTOICEHET

bbEEALND,
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Prefectural National Scheme Research and i i - "
scheme scheme|  requirement development Farming guidance Agricultural extension Sales
- Published technical handbook of
Prefecturalcertification | o | Conducted feasiiliy study 4‘{ ronmentally friendly agriculture ‘ ‘Conducted PRs such as
Reduce arcnemical | CIc i fams At o foums
and chemical fertiizes 3
. by 509 or more from Established an inspection system D
8 the conventional level L
S
I Held seminars for farmers L .
5! JAs Involved in feasibility study }» ‘ Appointed as designated verifier
=
2o Setup incentive peyments
$8
o= L, consumers
Specialist and retailers
e e Appointed as designated verifier
Prefectural certification Revised technical handbook
_ i o Drctectal ] Contnued PR aciites and pomote
£ « Reduce agrichemical  gowt. consumptionin school
" g and chemical fertiizes Published technical guidelkines TS
ol | 8 > by 50% or more from
IR E] 2 the conventional level > r— T
o S 5 Stipulated agrichemical and fertilizer rganized information sessions for Launch own brand [
_Q||8]|8 farmers
=7 £ JAs Offered farming guidance
B 3 - Produced cultivation calendar Offered purchasing price rise Began trading with major retaier
3 Hl L
a g 2 d agrichemical and ferti
2 Designated agrichemical and fertilizer LN Goiaimizs
z I Specialist |50 21 o0ed original fertiizers ‘ Provided acvices for farmers grgamzed information sessions for
}7 rmers
] Produced guidelines for farmers
5 | Prefectural certification ted farm t d food educati
23 « Reduce agrichemical  Prefectural [ Verfication of new farming methods Published technical guidelines about e TR neies o educatin }‘
2 and chemical fertiizes ~ govt. and environmental impacts friendly agriculture
g3 by 50% or more from Orgarize information sessions for | FEES
= sES the conventional level
2 EE
_Qll2 8ES || National Payment
=9 S SZ£ ||+Reduce agrichemical  Jas
S~ Os2 and chemical fertiizes
29| | 3 S8 || by50% or more from
FIRE 9 2E || the conventional level
S S¢ «Coherence prerequisite Designated additional agrichemicals L, consumer:
© 85 Specialist [ With less chemical ingredients Begi shipmerts o local
g8 wholesaler supermarket
=E
Prefectural certification Introduce specially approved PR acivities for young people =
« Reduce agrichemical  Prefectural [ conservation practices
8 and chemical fertiizes ~ govt. Setup independent conservation Organized information sessions for Education for sales companies and | F
2 by 50% or more from practice consumers armers
= = the conventional level
= = Organized information sessions for
> < 55 National Payment farmers
29 EE ||+Reduce agrichemical  JAs Provide technical guidance for |
o4 §3 and chemical fertiizes newly introduced schemes,
24 s= by 50% or more from
o S the conventional level
a < £ «Conduct additional L consumers
< conservation practices  Specialist Provide technical guidance for
wholesaler newly introduced schemes L,
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HidiL - T. KISHIOKA, S. IIASIIIMOTO, 0. SAITO and R. KOHSAKA: Fostering cooperation between farmers, private sectors

and governments to expand environmentally friendly rice cultivation: a regime-actor analysis (submitted)
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[Abstract]
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This project analyzes the local governance of ecosystem services, focusing on
satoyama landscapes in the Noto peninsula of Japan, a Globally Important Agricultural
Heritage Systems (GIAHS). Our objectives are to: (1) develop an ecosystem services
inventory for Noto Peninsula, (2) assess synergies and trade-offs of the ecosystem
services, and (3) propose new methods of local governance and knowledge generation in
order to move towards a sustainable society. For developing the inventory, we took into
account the stock and flow of each identified ecosystem service, the interrelations of the
ecosystem services and the spatial distribution of their producers and beneficiaries. We
found that the rich forests, and marine and coastal resources provide various economic
opportunities for forest-, fishery-, and livestock-related provisioning services.
Geographical conditions such as land use and cover type also played an important role in
differentiating the spatial variation of regulating services, a variation that starkly differs
to distribution patterns in other areas. From the synergy and trade-off analysis, we found
that there were synergies among forest related ecosystem services (e.g. forest water
retention, timber production) and also among agriculture related ecosystem services (e.qg.
rice production, agricultural water retention) and there were trade-offs between forest
related ecosystem services and agriculture related ecosystem services. Besed on this
analysis and literature reviews, four key interlinkages including not only ecosystem
services but also social aspects, such as changes in population, family and industry
structure and social capital, were determined. To declare the mechanisms behind the key
interlinkages, in-depth household interview servaies were conducted in several
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communities in Nanao-city. We included trade-offs and synergies among different
ecosystem services, as well as those across different spatial scales. Finally, base on the
integrated inventory of ecosystem services and tradeoff analysis, the project proposed a
new process model for local governance and knowledge generation, taking into account
the role of local and traditional knowledg, and gaps in the spatial distribution of
ecosystem services suppliers and beneficiaries (consumers). To explore the local
governance structure of the Noto peninsula, potential effects of local brands and
geographical indications (GI) for vegetables, payment for ecosystem services (PES)
schemes, and multi-stakeholders involvement were investigated. For managing multiple
ecosystem services toward sustainable society in harmony with nature, our results suggest
that decision-making needs to focus on interaction among ecosystem services and
recognize that these synergies and trade-offs are strongly linked to various social aspects.
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