27

28

11






€y
(2)
®3)

€y
(2)
®3)
4)
©)
(6)
Q)

€y
(2)
®3)

€y
(2)
3)
4)

€y
(2)
3)
4)

€y
(2)
®3)

USDA
EPA



4)

€y
(2)
3)
4)

€y
(2)
3)
4)

€y
()
3)
4)

€y
(2)
3)
4)

€y
(2)
3)




€))

GS20

2015

9

1,916

2015

7

EU

12

2015

116



©)

€))



€))

Environment Protection Agency EPA
United States Department of Agriculture USDA
USDA
EPA Office of Solid Waste and Emergency Response
Resource Conservation and Recovery USDA
Chief Economist
1)Resource Conservation and Recovery Act RCRA
RCRA EPA
10 A ]
2
EPA

I O T m o O @ >

2 R
http://www.meti.go.jp/policy/recycle/main/data/oversea/index02_1.html
6

EPA

Office of
Office of the



RCRA D

EPA

2)The Bill Emerson Good Samaritan Food Donation Act

3)Internal Revenue Code 170(e)(3)

basis value
15
3
. 2
. 1/2
50
32016 1

http://www.chlpi.org/america-can-finally-give-more-congress-passes-permanent-extension-of-

enhanced-tax-deductions-for-food-donations/



Good Samaritan Food Donation Act

4)The U.S. Federal Food Donation Act of 2008

&)

1
2015 9 16

2030

Development Goals

2)
EPA USDA

USDA EPA

5000

EPA

2030

food loss and waste

USDA

Food Waste

2030

U.S. Food Waste Challenge

Sustainable



U.S. Food Waste Challenge

2030
USDA
EPA
USDA
2010
31
EPA USDA

2030
Q&A

municipal solid waste
21.4

1,330 6,033

3,504

1,620

2011



1)Bill Thomas Chief Supply Chain Officer, Feeding America
Feeding America USDA EPA

USDA EPA

2)Leslie Sarasin President and CEO, Food Marketing Institute

3)Kris Charles Vice President, Kellogg Company

Kellog

USDA
EPA
4)Deborah Hecker Vice President, Sustainability and Corporate Social
Responsibility, Sodexo North America

18

Sodexo
EPA

USDA

10



3) U.S. Food Waste Challenge

USDA EPA U.S.
Food Waste Challenge 2013 USDA EPA
Rio Farms Unilever General Mills Food Waste Reduction Alliance

2015 400
2020 1,000
2016 2 4,000 EPA
Food Recovery Challenge U.S. Food Waste Challenge
USDA U.S. Food Waste Challenge
U.S. Food Waste Challenge food loss and waste

U.S. Food Waste Challenge
Walmart Kingsville
The Food Bank of Corpus Christi

11



U.S. Food Waste Challenge

U.S. Food Waste Challenge

(%) USDA

USDA

1))
USDA  Center for Nutrition Policy and Promotion
Let's Talk Trash

ChooseMyPlate.gov

2011 650 2015 8
5,060 2 8 8 USDA Food
Safety and Inspection Service (FSIS)
2015 USDA
Food Marketing Institute  Cornell University FoodKeeper
FoodKeeper
2017 Cornell Behavioral
Economics Center 2,400 Smarter Lunchroom
2014
60 3,500

12



2)

3)

4)

1 FoodKeeper

FoodKeeper
USDA Rural Utilities Service grant
10 1 9
Farm Storage Facility Loan program
2000 20
USDA  Economic Research Service (ERS)

13



Loss Adjusted Food Availability LAFA
LAFA
LAFA

USDA  Agricultural Research Service

USDA
USDA  Economic Research Service (ERS) food loss
U.S. Food Waste Challenge food loss
and waste

U.S. Food Waste Challenge

ERS
2016 8,600
Office of the Chief Economist 1,750
(5) EPA
EPA Food Recovery Challenge EPA
2011

14



Sustainable Materials

Management Program (SMM)

EPA
EPA Food
Recovery Challenge Food Recovery Challenge Awards
EPA Food Recovery Challenge
e_
2 Reducing Waste Food and Packaging

USDA Reducing Waste Food and Packaging

EPA

15



EPA

EPA Food Recovery Hierarchy

Source Reduction

3 EPA  Food Recovery Hierarchy

EPA

SMM
SMM

16



(6

Chellie Pingree
2015 2015 12 7

NGO

Good Samaritan Act

USDA Office of Food Recovery
USDA
5
FWRA
FWRA Michael Hewett 2013

17

FWRA

Food Recovery Act

Chellie Pingree

EPA



15
Chellie Pingree

NPO World Wildlife Fund WWF Harvard Law
school The Food Law and Policy Clinic National Consumers

League Chellie Pingree

Hannaford Supermarkets the Good Shepherd Food Bank Portland Food Co-op
Agri-Cycle Energy

Q)

EPA USDA

NPO Business for Social Responsibility BSR
Food Waste Reduction Alliance FWRA

18



EPA

USDA

BSR FWRA

EPA

USDA

BSR FWRA

USDA

3,643

2.009

BSR FWRA

5,640

EPA

56.4 Mt

20 Mt*

36.4 Mt**

18.7 Mt*

1.7 Mt**

56.4 Mt

56.4 Mt

20.4 Mt

FWRA 2011

1)EPA
EPA

EPA 2012

3,643

2012

19




EPA
1 0.16
6 2012
()

68.62 44.36 64.60% 24.26

11.57 3.2 27.70% 8.37

22.38 7.62 34.00% 14.76

31.75 2.8 8.80% 28.95

7.53 1.35 17.90% 6.18

14.33 2.25 16% 12.08

15.82 241 15.20% 1341

4.6 13 28.30% 3.3

36.43 174 4.80% 34.69

33.96 19.59 57.70% 14.37

3.9 - - 3.9

74.29 21.33 28.70% 52.96

250.89 86.62 34.50% 164.27

EPA 2015
2)USDA
USDA
USDA Food Availability data

Food Availability data

20




Food Availability data

Food Availability data

Food Availability data

Buzby et al. (2009) POS
11.4 9.7
4.5
2010 1,329
6,033
4,300 1.95 31 31 10 21
7 USDA ERS
60.4 7.2 12 11.3 19 185 31
64.3 6.0 9 125 19 184 29
83.9 7.0 8 18.2 22 25.2 30
83.0 9.3 11 16.2 20 25.4 31
58.4 2.7 5 12.7 22 15.3 26
9.8 9.8 7 2.1 21 2.8 28
35 0.2 6 0.3 9 0.5 15
40.8 45 11 12.3 30 16.7 41
26.0 54 21 45 17 9.9 38
430.0 43.0 10 89.9 21 1329 31
Buzby et al.(2014)
3)BSR FWRA
NPO BSR Grocery
Manufacturer’'s Association GMA
Food Marketing Institute FMI 2012

EPA USDA

USDA EPA
USDA EPA
USDA EPA

21




USDA Non-

MSW USDA
BSR WARP
BSR 3,970 USDA
EPA BSR EPA
BSR 2013 2012

Food Waste Reduction Alliance FWRA
FWRA GMA FMI

13 13
3
17 1,220 30 2,450
food
waste /
/
2,182
2,009 172
1) EPA
EPA 174

22



2012

4.8

2) BSR
NPO BSR

FWRA Food Waste Reduction Alliance

2013

FWRA GMA Grocery Manufacturer’s Association

Food Marketing Institute

GMA BSR

1,868
65

BSR FWRA

2013

177.5Kg
64.2Kg

2013 2012

93
37.7

3 1777

23

FMI

FMI



1 62.9 kg* 114.5 kgt

1 58.8 kg* 5.3 kg**

1775 kg

64.2 kg

FWRA 2011 EPA 2012

D
EPA

2)
BSR FWRA
2,009 1,868
EPA

24




2.EU

(&Y
European Union EU
European Commission EC Directorate-General DG
DG Environment
DG Health and Food Safety DG
SANTE 6© DG Eurostat

European Food Safety Authority (EFSA)

VAT Committee VAT

European Court of Justice (ECJ) EU

EU
EU European Environment
Agency EEA
EU
EU Directive
Proposal
EU 2008/98/EC
94/62/EC) 1999/31/EC
2015 12 EC Circular Economy

Package

6 DG SANTE 2015 DG SANCO DG for Health and Consumers DG
SANCO Consumer Affairs Consumers, Health, Agriculture and Food

Executive Agency CHAFEA
25



1) Waste Framework Directive 2008/98/EC
EU The
revised EU Waste Framework Directive Waste Framework Directive 2008/98/EC

by-products
1975 Council Directive 75/442/EEC on waste
2006/12/EC

EU

10 EU waste hierarchy

EC HP Directive 208/98/EC on waste (Waste Framework Directive)
polluter pays
principle
2012 12
2 2020

50

EU Directive
2013 12

26



2) Landfill Directive 1999/31/EC
EU 1999
EU Landfill Directive 1999/31/EC
BSW municipal Biodegradable Solid Waste
2016 1995 35
EU
10 55
10
EU
3) Directive of Packaging and packaging waste 94/62/EC
EU 1980 Directives
85/339/EEC
EU

Directives of Packaging and packaging waste 94/62/EC

27



4)

2005

2015 4

94 2004

EU

Directive (EU) 2015/720
50

Renewable Energy Directive 2009/28/EC (RED)
Renewable

Energy Directive 2009/28/EC

2

2020

2000

12

Directive 2001/77/EC Directive 2003/30/EC
GHG

2020 20
10
EU

Waste Incineration Directive 2000/76/EC
Directive 94/67/EC

Directives 89/369/EEC 89/726/EEC 1

NOx SO2

28



2002 12

2005 12
C. Waste Shipment Regulation (EU) No 660/2014
EU (EU) No 660/2014
EU
2014 5
@)
2020 Roadmap to a
Resource-Efficient Europe
)
EU 2011 9
EC Roadmap to a
Resource-Efficient Europe COM(2011)571 final 2010
EU 10 EUROPE 2020

29



11 EU Green Economy

EC Roadmap to a Resource Efficient Europe (COM(2011) 571 final) European

Environment Agency

EU
EC EU
2020
2014 2025 30
2015

EC DG Environment

2)
2010 EU 10 EUROPE 2020

30



3)

4)

5)

180kg
EC
2020

Development WBCSD 2050
2020
2020

EU 9,000 1

2006
Sustainable Food
1 2,600

World Business Council for Sustainable
4 10

OECD Green Growth Strategy UNEP

European Environment Agency

2020

20

EC

EU

31



6)

EC

® 2013 Communication on sustainable food 3 2

® 2014
® 2014
EU
® 2013
food wastage: food loss food waste
7
Communication on sustainable food
Compassion in World Farming EU
Sutainable Food for All EC
2014 3
Compassion in World Farming
Friends of the Earth Europe Eurocoop 22
European Parliament
Steering Group on Sutainable Food 2013 2014 4

Sustainable Food conference
Olivier De Schutter

3 Compassion in World Farming Friends of the Earth Europe
Slow Food 2014 7 Communication on

sustainable food

32



Common Agricultural Policy

EU EU
Counting the Cost of Food Waste: EU Food Waste
Prevention 2014 4 2011
EC)
2014 2015 Circular Economy
Package
Circular Economy Package
1))
EC) 2015 12 Circular Economy
Package EU
EU
EU

municipal waste

33



12 EU

EC Towards a circular economy: A zero waste progamme for Europe Brussels,

2.7.2014 COM(2014)398 final

« 2030 municipal waste 65

» 2030 75

» 2030 10
3

. EU

2030 Sustainable Development Goals SDGs
2015 9 2030 1
EU

34



. 2016

. SDG
2016
. EU
2016
. 2017
EU
EU
DG Environment DG
Health and Food Safety DG SANTE
2010 EU 10 EUROPE 2020
2011
EU 2050 Roadmap to a Resource Efficient
Europe
2020
2013 7t Environment Action Programme 7" EAP 2020
EU
2050 2020
3 1 EU
EU
2014 7 EC) Circular Economy Package
2011 2025
30 EU
2014 3 EU

35



3)

4)

5)

6)

Waste Framework Directive
Directive 1999/31/EC
waste 94/62/EC

2015

EU

2014

1

(Directive 2008/98/EC)
Directive of packaging and packaging
Directive (EU) 2015/720)

12

EC)

Circular economy conference

public consultation

2015 12

EU
80

2015

2030 Sustainable Development Goals

1

FUSIONS 2012
2016

2016

36

EC

700
12
1,500

SDGs

5 28
40
2030
FUSIONS

Landfill

8 20



)

3 Compassion in World Farming Friends of the Earth Europe
Slow Food 2014 7 2014 7
2025 30
2015
EU
3)
EU
2015

37



13 EU

10

10

EC STOP FOOD

WASTE: What can | do in my daily life to limit food waste?

38




FUSIONS

1Y)
FUSIONS
EU 2012 2016
EU
EU
12 21
Wageningen WRAP
Ahold
200
EC DG Environment DG SANCO DG SANTE DG AGRO
FoodDrink Europe UNEP
Eurostat
2016 EU
2016 2
2016
2)
EU
EU
Eurostat EU
a. Eurostat
Eurostat EU
EC) Waste

Statistics Regulation WStatR

39



b. Eurostat
Eurostat EU NACE Nomenclature statistique des activites

economiques dans la Communaute europeene

Eurostat

EU 2014

17 2012

Eurostat

Eurostat Eurostat
Eurostat EU

3)
FUSIONS EU
EU

Wageningen

Food Waste Monitor
FUSIONS

FUSIONS

FUSIONS Food waste data set for UE-28 (2014 10 )
recovered

40



4)

14

14 FUSIONS

FUSIONS FUSIONS Food waste data set for UE-28 (15 October 2014)p2

41



5)

6)
FUSIONS EU 100 EC)
Framework Programme 7 2012 2016 €400
7)
EU 2014 3 Counting the
Cost of Food Waste: EU Food Waste Prevention FUSIONS
WRAP FUSIONS
FUSIONS
WRAP
FUSIONS
EU
EU
EU
EU
EC)
FUSIONS
NPO Worldwatch Institute Europe
Selina Juul
FUSIONS
34 Sustainable
Brands SAVE FOOD Think. Eat. Save. EU FUSIONS
World Resource Institute WRI Food

Loss & Waste Protocol

Consumer Goods Forum Food Waste Resolution

Sustainable Development

42



Goals SDGs Champions 12.3

EU
REFRESH
D

2015 9 EU Horizon 2020 Resource Efficient

Food and dRink for the Entire Supply cHain REFRESH
valorisation
5 3
e 4
 EU
ICT
12 23 2 1
26 2015 7 2019 6
Wageningen WRAP
Bio by Deloitte SP Swedish Technical Research
Institute Institute of Food Research Ecologic Institute
Wageningen 7
GS1 UNEP Chinese Academy of

Sciences

7 26

FUSIONS

43



15 EU REFRESH

Wageningen

WRAP

Deloitte Sustainability

SP Technical Research Institute of

Sweden, Food and Bioscience

Institute of Food Research (IFR)

Ecologic Institute

2)

3)

REFRESH HP About the project

EC) EU 1 2012
2020 1.2
CO2
EU 2025 30
REFRESH EU Horizon 2020

no. 641933 REFRESH

44




Horizon 2020 2014 2020 EU

2014 2014 €770
European Week for Waste Reduction EWWR
EWWR EC) 2009
11 EC) LIFE
EU
EU DG Environment

Scoping Study to identify potential circular economy actions, priority
sectors, material flows and value chains 2014 8
2015
EU

45



16 EU 2014 8

* RED

. pay-
as-you-throw

EC Scoping Study to identify potential circular economy actions, priority sectors,

material flows and value chains August 2014 p45

VAT EU VAT Directive 2006/112/EC
EU
VAT
VAT

VAT

46




EU Waste

Framework Directive

47



€))

Department of Environment, Food & Rural Affairs DEFRA)

Waste and Resources Action Programme WRAP

DEFRA DEFRA
Food Standards Agency FSA)
HM Revenue & Customs VAT

Department of Business, Innovation & Skills
Grocery Supply Code of Practice GSCOP)
GSCOP
Groceries Code Adjudicator GCA GCA

EU

1) Environmental Protection Act 1990
Environmental
Protection Act 1990: Waste Management A Code of Practice
EU Environmental
Protection Act 1990 c.43 1994

self-

regulating system

shared responsibility

48



2) The Waste (England and Wales)

Regulations
2011 The Waste (England and Wales) Regulations 2011 EU
2008 Waste Framework Directive 2008/98/EC
EU
2012 The Waste (England and Wales) (Amendment)
Regulations 2012
2014 The Waste (England and Wales)
(Amendment) Regulations 2014
3) Landfill (England and Wales) Regulations 2002/1559
Landfill (England and Wales) Regulations 2002/1559
EU Landfill
Directive 99/31/EC Waste Management
Licensing Regulations 1994 Pollution Prevention and Control
(England and Wasles) Regulations 2000 EU
EU
2004
2002
4)
a. VAT
VAT 0
VAT
VAT VAT Notice 701/11: charities
VAT

Notice 701/58 Charity advertising and

goods connected with collecting donations

49



DEFRA Treasury
DEFRA

2012
Redistribution Industry Working Group

Waste and Rresources Action Programme WRAP

Anaerobic digestion
AD
£ 10.54 kWh

CTM09060

Food

AD

AD
£ 68
AD
EU

2015 Social Action,

Responsibility and Heroism SARAH Act 2015: CHAPTER 3

2015 2

2015 Social Action,

Responsibility and Heroism SARAH Act 2015: CHAPTER 3

2004 The General Food Regulations 2004
EU Regulation (EC) No. 178/2002
DEFRA

50



organizations

House of Commons Food Banks and Food Poverty 2014 4

Chris Grayling

5) Grocery Supply Code of Practice GSCOP
The Groceries Supply Code of Practice GSCOP £ 10
10
2010 2
Department for Business, Innovation & Skills BIS

Groceries Code Adjudicator GCA

GSCOP

GSCOP
EU GSCOP EU
EC

51



©)

9]
DEFRA
economy
2)
1
3)
WRAP

0 zero waste economy

2011 6

Government Review of Waste Policy in England 2011

0
13
2013
1,600
40
avoidable
unavoidable

52

12

zero waste

COo2



4)

AD

WRAP

hierarchy

WRAP

WRAP

EU

17

redistirbution

Animal Feed Guidance

53

food and drink material

optimization



17 WRAP food use hierarchy

WRAP  HP Why take action: legal/policy case

5)
0 Zero waste
economy

54



6)

0 zero waste economy
WRAP
7
2020 0
0 Zero waste events
0 zero waste economy
2012
0 WRAP WRAP

Waste Prevention Programme for England 2013
D
DEFRA 2013
12 Waste

Prevention Programme for England

Prevention is better
than cure: The role of waste prevention in moving to a more resource efficient
economy 2013 12

2)
EU Waste Framework Directive 2008/98/EC The Waste (England and
Waste) Regulations 2011 2013

3)

55



4)
5)
Hospitality and Food Services Agreement NGO
The Product Sustainability Forum
Courtauld Commitment
3 2015
2012 5
3
WRAP
Love Food Hate Waste
1,700 CO2
£7 2,400
1 5kg
15 13
6)
WRAP
Love Food Hate Waste WRAP

56



7)
2013 8 DEFRA
Waste Prevention Progamme for England: Summary of responses and government
response 2013 12
67 79
72 68
186

17 24

3)
Waste and Resources Action Programme WRAP
)
Waste and Resources Action Programme WRAP
2000
NPO 2014
EU FUSIONS WRI UNEP
DEFRA
! EU UNEP
EU WRAP
OECD
WRAP
7 WRAP Zero Waste Scotland ZWS 2014
ZWS

57



WRAP

Wageningen
WRAP
Courtauld Commitment Love Food Hate Waste
2)
2000 DEFRA Waste Strategy 2000
EU
3)

WRAP 2015 10
Estimates of Food and Packaging Waste in the UK Grocery
Retail and Hospitality Supply Chains

AD

58



4)

5)

6)
WRAP

47.3 EU 6.7
2011
2015

DEFRA
WRAP

Secretary of State

WRAP

WRAP

WRAP
WRAP
2014 £ 4,072 96.9
DEFRA 50.3
DEFRA
DEFRA
WRAP
DEFRA
WRAP
DEFRA Under-
Rory Stewart
Love Food Hate Waste
WRAP
WRAP
£1 £2 £1
£ 18

59



)

)

WRAP
WRAP
WRAP
WRAP
WRAP
WRAP Love Waste Hate Waste
WRAP
Courtauld Commitment
Courtauld Commitment
2005
WRAP

92

2005 2015 3
2015 3 2014

60



18

Courtauld Commitment 1 Courtauld Commitment 2 Courtauld Commitment 3
2005 2009 2010 2012 2013 2015
2015
2012
. 1 15.5 10
5
. 4 3
42 53 52
120 £ 18 170 480
CO2 110 £ 16
- 290 cO2
330 CO2 10 2014
7.4
- 8,000 3.2
3.7 CcO2
3.9
27 p4l
3 2016
2025 Courtauld Commitment 2025
2016 3
2)
2005 WRAP

British Retail Consortium BRC

61




3)

3
4)
WRAP
W.A.S.T.E.
Waste definition Analyse and identify root causes
Solutio generation Trial Evaluate and

measure and execute sustainable change and reduce waste
5

62



5)

6)

7)
Food and Drink Federation FDF
British Retail Consortium BRC

WRAP
WRAP
3 The Co-operative food
Aaron Fawcett
Sainsbury’s PB Judith Batchelar
WRAP
HEINEKEN UK Shane Gardner
3 3.2 2014
2016 WRAP WRAP
EU 2014

4 DEFRA

63



Love Food Hate Waste LFHW
D
Love Food Hate Waste
2007
WRAP
WRAP

10

Food Waste Champion

21 2012 3.3 85

The Fresher for Longer FFL
Food and Drink Federation FDF

64



19 Love Food Hate Waste

Love Food Hate Waste HP

2)
£ 130
Love Food Hate Waste
7 2014 7 20
10 ASDA
Tesco M S

65



Love Food Hate Waste

15,000
3)
4)
5)
6)
WRAP
WRAP
The impact of Love Food Hate Waste
WRAP
£ 16.8
. £ 130 £1
Rol £ 8
£ 24 £ 1,420 Rol 1 83
. Food Waste Champion
1,373 £ 21,507
£ 1,550
10 10

66



WRAP

7)
a.
Unilever Oxfam Project
Sunlight 200
#ClearAPlate
Unilever
Unilever UK & Ireland Charlotte Carroll
Unilever
Unilever
Worldwatch
Institute
WRAP
M E L Helen Clive
WRAP
b.
2015 5 2016 3
Love Food Hate Waste WRAP

WRAP

67



WRAP

®

WRAP

WRAP

Estimates of Food and Packaging Waste in the UK Grocery Retail and

Hospitality Supply Chains 2015 10

2011 2014
WRAP

waste stream

1,500 1,200 EU
EU
20

<0.02* <0.5 0.3* >0.7 0.7
0.1 1.3 1.0 1.0 >2.5 2.5
0.1 2.6 1.0 1.0 >3.9 3.9
0.05 4.7 4.7 >5.4 5.4
ca. 3.0* 0.2 3.9 0.9 7.0| ca. 15.0* 12.0

* **Ca-

WRAP Estimates of Food and Packaging Waste in the UK Grocery Retail and

Hospitality Supply Chains 2015 10 p5

68




WRAP

250
20.8
1
1
234kg 187kg
1
39kg
780
480 702
6 59.3
20
390
20
900
75
480 96
420
540 420
60.0 77.1

69



