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Green Food Supply Chain

By Dr.Osamu SAITO, Chiba University
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Flow of food wastes

Manufac- Food : 1
— turing — manufacturer — Pla%tul:r animal |
stage residues |
| Industrial
el e Cooking refus -
|| 1= || Cool refuse,
B | || cooking “ﬁﬂ“’;"m discarded food
e _m tcherl)
o
=
B Distribu- | Food distribution UD Md%ii:;i% 4,
o | [{tion — (food wholesaler, tooil li D-d
e st | food retailer) S ’.hq"" : -
=] gLage 20D wastes, pit slu | | Nonindustrial
= . wastes
| Food-service Cooking garbage,
| industry | discarded food |
| (general restaurants (warte oil, waste acids,
| and catersre) waste alkali, sludgs)
Cooking garbage,
discarded food
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System for recycling fish waste resources
in Sanki Feed Industry

Fish markets, volume retailers (Yokado and JUSCO among hypermarkets, regional supermarkets)
department stores {Takashimaya, etc.), marine product processing plants (Kibun, Suzuhiro, Kikkoman,
etc.), fish stores, and sushi shops, in Tokyo, Saitama, Kanagawa, Chiba, Gunma, Tochigi, Ibaraki,
Yamanashi, Fukushima, and Niigata —» about 18000 stores

. Collection 6 days a week with 180 trucks weighing 4 tons, collection
Fish waste costs \16/kg with 4 — 8 yens accounting for collection fees.

Sanki Feed Industry, Co., Ltd. Soka Plant (processing 150,000 tons
annually, 1,200 tons /24hrs. Operating rate at 50 %)

Cooker (boil Press Drier
& heat) (compress & extract) (dehydration)

Fish oil tank

Water + cake about 70%

Fish oil (\58/kg)

Yield 8 — 10%
Condensed, solid fraction
transferred to drier
17
Y i v
l Feeinlagzoll Water neutralized Fish meal (\7001k9)
and discharged Yield 23 —24%

Professional-use Cosmetics & drugs

margarine medical goods Sold to formula feed manufacturers

as feed for animal and aquaculture 17
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Promotion of Food Recycle

By Mr.Noriyuki OKAWA, Ministry of Agriculture, Forestry and Fisheries (MAFF)
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n15ldimaNaEeu (Heat Recovery) Wazni1sinanaezatnanailes (Adequate Disposal) ez ifendaty
ﬂguuﬁﬂuﬂﬁﬂﬂﬁu 111 Food Recycling Law, Home Appliance Recycling Law, Green Procurement Law,
Waste Disposal and Public Cleansing Law Wludu
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Consumer Co-op’s New Environmental Policy toward 2020

By Mr.Toshikazu OOSAWA, Japanese Consumers’ Cooperative Union
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Asuanan (Eco-products) innssaunguinlugiuuvannsnlii3line (Japanese Consumer's Cooperative
Union) Saiilugsun@inueq ICA Asia-Pacific Region Cooperative Committee Tneigiliayuliiinsdusun
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Reducing CO, Emitted by consumer cooperative
business activities by 30%
Total Reduction Plan (Under Review) .@@1

850,000 tons in 2005 = 600,000 tons in 2020 (30% reduction)

Unit: 10,000 tons
Equivalent to the increase of facilities

90 } sueh as stores

1 = Thorough Implementatlon Of b Aim at reduction by 15% or more in
energy saving in facilities & e P

such as stores and vehicles -

70 improvement

2. Encouragement of y
promotion of recyclable " Joaten
energy

3. Carbon offset if the target is
still not reached

Performance of 2005 Performance of 2020  Step 1 Step 2 Step 3
850,000 tons 880,000 tons 730,000 tons 640,000 tons 600,000 tons.
Coefficient: 0.423°  Coefficient: 0.423 Coefficient: 0.423 Coefficient: 0340 Coefficient: 0340

As the preconditions of the plan became uncertain due to the East
Japan Great Disaster and the accident in the Fukushima No.1

Nuclear Power Plant, the planning work is temporarily postponed
and the review is currently under way.

117 3 wnunnsaanislantaes CO, anfianssnaasannsnl

Example of Energy Saving Measures
in Stores

Single-tube
fluorescent apparatus 3

LED lighting

Canopy lighting

Others include restriction of ceiling height, LED base
lighting , high-efficiency electro-stabilizer for lighting,
ceramic tile, freezer inverter control, high-efficiency freezer,
condensation prevention for showcase, heater control, i
freezer digital pressure switch, use of freezer heat waste, s TR
demand control, smart meter, solar energy generation, CO, zero emission store

rooftop gardening, etc. by carbon offset
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Production stage Consumption stage

cooperative

Dlﬂnbut> Retail

g

giﬁl 5 N17AUINS Carbon Footprints AABARENARNSIMUT (Product Life Cycle)
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v "
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: CO2 CO2 CO2 CO2 CO2 :
H . 1
Yeeenan Oicnnncaansn-c. Q... esacnir... oW - et Chananns .
d ax .- - L Lk
L G 5
CIL ]
- TR Y T
) .. el ]
®© -
""" Raw material Production Transportation Use/maintenance  Disposal/recycling
precurement management

Carbon footprint trial business The amount of CO, emitted for 8 roduction
http://www.cfp-japan.jp one washing (water 60L) =
Verffication number:CV-ACO2-004 is 280g
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Introduction of LCA/CFP

By Takehisa KABEYA, Japan Environmental Management Association for Industry (JEMAI)

nennslitinaueddmuinisaesmauneananlunisuilatymlanfeulusesuaina %ummiﬁﬁwﬂﬁ' 7
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International Trend Relating to Global Warming Problems

Water? Biodiversity? Resource exhaustion? 2012 Rio Summit
2011 COP17: Durban??

% Sustainable‘’consumption and produgction 2010 COP16: Gancun Agreement
(Fronrproducer to consumer) 2009 COP15: Copenhagen Accord
2005 Effectuation of Kyoto Protocol

e — e stablishment of
2002: Johannesburg Summit a low-carbon society .~

1997 COP3: Adoption of Kyoto Protocol

of envi il contro ormation of
and market strategy arecycling-oriented
2000 EVL Directive s OC ]!
2003 WEEE Directive
tainable development 2006 RoHS nrecnveand EUP Directive

‘| (ResoUrce and energy problem) 2098 REACH regulatio
2001 .ﬂﬂfm Establishing a Recycling-criented Society
o 1992 Rio Summit memm hnpmumnlol' ummnglaws
2o p ging, home el . food, construction, and automobiles:

ed UN Environmental Program,

1993 Emvironment Baslc Act

Global i
! ) Stretos ol e At s inton decresse  ENVIFONMiENtal problems
R%IOI’I&' pO“LItIOI'I nfhiocivamiy marine p-oltln“tzln orgarhcwam . on the Global scale
al of developing

problems
1973 Chemical Substance Control law
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Transition and Prospect of Greenhouse Gas Emissions in Japan

The first commitment period of the Kyoto Protocol commenced in 2008. Japan is currently
taking measures for achieving a target of 6% reduction from the 1990 level during the
period from 2008 to 2012,

1990 level (base year) A6%: 1,162 million tons of CO, i 6110 Manifestation by Prime Minister Asoo

(1st commitment for reduction based on the Kyoto Protocol) 2008 to 2012 st level (base year) A 15%
of reduction based on the

Kyolc Protocol)
........... - - -=1------2- 1990 level (base

1350 year) &8%
1300

1250 |

1200

1150

1400

CO, emission reduction by

domestic measures 2.5%
7.9% Forest absorption 3.8%
Kyoto Mechanism 1.6%

1371 i
1361 4355 1358 9122 Manifestation by
340 (+B 7%) Prime Minister Hayot
+7.99 +7.7% yotyama
{ AT ﬁ L4 1990 level (base year) A25%

1100
& (Climate Change Summil)

(Unit: Million tons of CO:z)

1,261

1050
2009 L'aquila (Italy) Summit:
2050 GHS emissions
50% reduction as the whole
G8: 80% reduction
950 G8 + Brazil, China, India,

Mexico, South Africa

1000

900
1990 2003 2004 2005 2006 2007 2008 2009 12010 2020 2020
(Base ysar of 1st commilment period) Copyright(C)2011 JEMAI ALL Rights Reserved
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Basic concept of LCA I

Method of quantitatively assessing the environmental impact
on the Earth and the ecosystem by resource injection and the
environmental load in the life cycle of products and so on.

Raw material Transporta-
acquisition

Use/  Dismantle-
repair

Transporta-
tion Material tion Parts Assembling Product

¥, ®
L

Land-

ment Incineration _fill

Life cycle
stage

Specifying

[ - - |
unit process ; % g ﬁ
= 8 Recyclingfreuse
| T Recycling t
Caleulation of environmental CO? Totai mirogen
load covering life cycle Load on air i@ hosphol Load on wat er
1 eavy m
tll'impaci1 aslsess‘merll ont Global lgf'aa'tl?r LA Impact Acidification
e natural environmen i ) rcontam nation J ¢
i ;varmrung o~ 'Eutrophllcal on @& on health {
ecificaion
Met hod of using I leportant Improv =nt Comparative
assessmenl results en\nronmenta\ of environmen assessment of
problems efficiency multiple products [
- Conservation ~L..J— Constructing
Functions of LCA of global recycling-oriented
environment

society
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1. carbon dioxide (CO2)

2. methane (CH4)

3. nitrogen monoxide (N20)

4. sulfur hexafluoride (SF6)

5. hydrogenated fluoro carbon (HFCs)
6. perfluorocarbon (PFCs)
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Global Warming Coefficient

100 year value of the 2nd IPCC report
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Significance and Contribution of Material Flow Cost Accounting to Green Supply Chain

By Hiroshi TACHIKAWA, Propharm Japan Company Limited

AnennslitinduenuiAnieiy Material  Flow  Cost  Accounting %38 MFCA — @auflu
NIZUIUNITNINTIIUAIN ISO 14051 MIUBIANITLNEUIANANTTUINHNNEINIATEFANARSUTDATININ
AUYHNEINNNZWIAREN WINAANTUINTZLIUNNT 3Rs atiiulidn MFCA sjaifiuludinaes Reduce
uazasuansenulnamsaiunslidanuarndseuaacinalilszantna souviansansiuyu 1Hedain MFCA
S ) - . o
dwrsasilaniinanzinanainisnlunisudn (Productivity) luglaeenszusunisinazesian
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WA7aeaNINg UNIniauds 1aunasn AMBUAZIATENIUN BTN 39071981
TUN19ATUIUAUNUUBNANNNST8Y MFCA  azanuisauiulinaBuinaeadsainnig

W@y Input iU Output AsuanslugLn 10 uitAsFullpanssununiaieantiunnnisgoyideauls

Cost calculation based on MFCA-2

Key for improvement

-.}_.‘_
Material loss: 30 ton
Material cost : $130,000

cost: $75,000 e .
Wastewater — e e aom -~ Emissions to air
Waste management cost: 550,000
Total $270,000
Waste -~ "~ Carbon emissions
2 Y

JU7 10 N1IAAUFAIUYBLUMANNNII8S MFCA

\HBNATUINITLIUNIINIATFIU ISO 14051 T9iT@d1 Environmental Management -
Material Flow Cost Accounting — General Framework kazRilavuandsznauding
1. 2aULIR (Scope)

a

UEN (Terms and definitions)

o

RO UITAIALAZUANNNTY2S MFCA

2

3

4. fmﬁﬂa:n@uﬁ”ug’mmm MFCA
5. dumeunisiin MFCA 1u1¥

6

Annex A N9iLBEILAELNNANWINS MFCA fiu Conventional cost accounting
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7. Annex B 98N19AWIM

8. Annex C p@e19183 MFCA

nszuaunah MFCA IR 6 duneu Wur

1. AnwnIzuauNIITed MFCA

2. AAZENITLUN2089ANTa Inganaidingan MFCA Seminar, NAaask (Trial tools)
heistnauTeineliuus

3. RAfITLLNAGeY (Model trial)
danarsuiiRmsussimnnanidezauanudialunissniiiung

o o oA T =
ATuNTaenAelies wazaenana lllnansusiausalaseuau

L

gnszaunTT MUz laines MFCA W n1sadiuns i lussuuis Supply Chain

v
v o

Fatii Asananana tiiinisld MFCA  Tudwwaneiauiiiinanisinnléluann walduadnsnm

!
o v a o a v

AmFugnAnndiesnisuannneiniuiinsiudsaaien nslduannis MFCA anwnsntaaliidnnanaiens

v ¥
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2.3 agthilaw/asAnaagnliainnisdneaeu

a

SAl-no-KUNI Resource Recycling Factory

Te9uiludaunilerns Saitama Prefectural Environmental Management Center N1ANHKNNT

Tnaniafguazdnniseaziiivlfain Saitama  Prefecture  @9RLFN1L 56,000 fiuslell udaAnLaNAN

I o
=

Uszinnaagrey d9uniiarasaaztin NN NRNUADY 26.8 lENHAS AN&ATHA 1L 2008 WUIRLEFNILAEIER

Lnuniiedu 56,694 A utailuaezialy 39,145 6l uazazgAAMNIIN 17,550 Fls AMNNALIA 23 WIS

nssandaiuaasannsnd 14 uns uazlssanuanaiunssy 6 ngulszmgsna WussA1EuNsNEN9Tin

q
£

dl % 09// Qsj % o a | U A dldl o v a 1 dl v
PUZNNONNLENIAY 1.4 B usu Andlutesas 50 299 WNNTeFUlE IviaeuiinTaaaaufiuAl1

Uaanniy

2
o

UBNAINATANNLET 11 Center TUFaRAaNTsUNv8znAUN 1 Ind T9 SAl-no-KUNI Resource

Recycling  Factory iflulssanufivuuuaesdssind Usznaufanidaganu s U3Hn 1R115UN1T Recycle

'
al

282Uz NANe) AIRN3199 3 uazdanniiunszuaunsdundnineiinndunn i luduanedsgin 11 uaz

al

12

A197199 3 U2ENNULRY SAI-no-KUNI Resource Recycling Factory

NN Ziai] NITUIUNNT RERLIL Inunsean | Recycle
»an (Fusadu) Rate (%)
1. ORIX Resource ﬁJmVlLfJVLﬂ ANERL Power Generation, 450 100
Recycling Services Tany
Operation
2. ECOKEIKAKU Co., | auziilll | mnafiew aifn |  uredem@s, e 594
Ltd. i, Solid Fuel
3. Environment WANARN, Solid Fuel, WiaFeInas 57
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Service Co., Ltd. AU1T Compost
4. Um-Welt Japan Co., | vaeaWlgas | AALENANT wha, lany 25 100
Ltd. B Itar san
5. I'll Clean-Tech LARIUNT Compost TN Ldy’ﬂ LNAY 180 100
6. Saitama Kankyo wiwdan | Anuen, wdn e ldl, 8guden, 588 87
Tech noa3a TaaAunuu
7. Yamazen Co., Ltd. i AT NMedUATIEI 300 90
N9
8. YORII Compost Yadnd Compost {le@uviaed 200 100
Corporation
saN/aRE 2,394 93
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U7 12 wEwanaRndunsTLIuNstiatLarABauTnHARITuL T IR

Palace Hotel Tachikawa & Yukihakko Co., L td.

al

Palace Hotel \fulssususzati@nalungelafanndanuaszminsdaniazdauanias lunis

NAFIVRIARRIANTN 7 Wiiera4199093 HiIAB11I7HINNT1 500 AlanTuFAadw AN lla N30 1L

v
R o o

dgeams i waenualil waenwes/fs waenld uazirmemsmaeiic a3d9ams Yukinakko Co., Ltd. tie
. 4 y o . ca 4 ad
ALTiugeNA Recycle tAmamsuazaastauaaielfaadlsausy lnaEuainnisAnuan ulinlueAsesie
(381n91 ECO-Post Aidnsarugngungiuazmudu waaiuilalinnely 48 4ol n1elfingrdusn ECO-
PALACE anmihaliirnals uazriudia@udiinemsmaiuuityailuewslumy wu Wnnes nenana du
{3 uz@ennn Winuean dadas Nzdewma unanen 419lne vizenaldse iy uns nsanfineusingns
uananifufanssuiuansaniuisseusedianuge daulunisaiesgliannisarmiieilouazniin
Y o dl a % o [ dlﬁl a a v dl | a o QI %

nsnana WinuTsausy ilasanilgninaedissusuanuauliissnfiasnisizinaduimidulineiugundas

U7 13 uanaiAsediia ECO-Post waznann1an1aineu uazgln 14 uansileflfaannismdn

WiramILarananalingnd@usn ECO-PALACE uaz@uAninumsi Hiladanann
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Exhaust

(to deodorization equipment)

L Agitating  ““Drive shaft
blades

37 14 {ledlFannisminiaresuazamianig1fingduin ECO-PALACE

uwaz@udinensn iasenain

Kirin Brewery Company, Toride Factory

Kirin  Brewery lun@mdesnnalfingausii KRN - Afulaunalunisndnduiifos

nezusunsnifluiineiudsusnion antsunnisiaes CO, NuuwIAn Value Chain IagAuadluuie

o

d”
i
1. amfiunninisdasy CO, lmaesesas 50 2891 1990 nelull 2050
2. amBuiunisdass CO, AINNITUIUNIINER N1INTTAIBAUAT Lazn1gaiiuguly
Ainauaesnisuanialan asdenar 1 aullsell audsll 2050
= U a a %
3. nelutl 2015 antfiununisdaes CO, AINNITLAUNNINGS N1INTTANLFUAT LATNIT

antuuludntineuresnisuaa wlszmediluassenay 35 Wameuiutl 1990

a

AWFLTseUA Toride  ARIRRAUNIINAANAN LHUn Malt Hops 141 EasT wazdaunangw]

q

o

uiugas 1w Gaolna dusiu drlduwinTundendniianuau 139 uile lnsuanslugi 15 Widniinng

|
o

A1HRUANUIL TR 3Rs Millugisssudall
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1. Reduce
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2. Reuse
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3. Recycle

- wPeauUUNINgIUAINdan Recycle

U7 20 1AsASULILININGIUAINTAR Recycle
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National Food Research Institute
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National Food Research Institute JHNIN19ANHINANTENUIBIWINNIZUNNTINAAINNTUUAS
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2.4 agthilaw/assanagnliainnisdinannianssungy (Group Discussion)
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@374 Green Supply Chain a84tszmalunguant@n Gengu C larauessi

1. AasnlEsy

- A nneilausseng

0 wlauravesgiunarnnsniinlifuuusAnlunisimunlszinagesnguantan

1 Food Waste Recycling Law
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0] mi‘ﬂiuﬁwﬁﬁﬂﬁam (Life Cycle Assessment: LCA)
O Food Bank

- ANANEIAINU
O Waste Recycling Technology
0 wnlfiAfiAveq Palace Hotel lunslftszlemifannimwamingid
O msthuuwdAn 3Rs lilldatnefilsz@nininaes KIRIN Beer
O Food Engineering Technology

2. 1ladelun13n Green Supply Chain U1y seleeml

0 nmislieyauazaanabuimisenuuazszanauialy
0 ultwefduudouazanmenssingg

O @ndiszlamiiieqelaliiviaeiuii Green Supply Chain /1%

AU 3 Uselaginlasuainnisiainganlasanis

3.1 dselamisanuing
O nANeIAAMNFAININeNINHANGuarszaunIsnd
(0] GﬂuE‘WIﬂTuTZ@ Waste Recycling, Food Engineering LAZN1911 3Rs/Green Supply

Chain li/l¥asiefidse@ninmuaziiluglassuainnisdnmganu
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0 uwanuasuanuiuuazilszaunisnliufidindulasnisanndszmalnawazdszing

FNS°]
0 a5wesednafienoyiulasaindlugsianisainyes
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3.2 dsrlamisanidaaanusudana
0 yransumaenulfidunisimuinanuginu Green Supply Chain
(0] ﬁ%@g@ Waste Recycling, Food Engineering, 3Rs Loz Green Supply Chain
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4.1 ﬁ’mummmﬁudmm (Program)
i’]ﬂ@t@ﬂm’ﬂﬂ@’]ﬂmu 1
4.2 |@NANTUIENaUNITU99IENe (Training Materials)

i’]ﬂ@zLﬁﬂﬁLﬂﬂﬁ’]ﬁ‘LLuu 2
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4.3 9181UNAUNNTAUNTY (Country Paper-Thailand)
i’]ﬂ@t@ﬂm’ﬂﬂ@’]ﬂmu 3
o o v 1 a U .
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