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1. Introduction

Workshop objectives

This workshop will provide a forum for government, business and
experts to discuss opportunities for reducing FLW across the food
supply chain, with an emphasis on measuring and correlating FLW

to GHG reductions and other socio-economic benefits.

(Agenda of "APEC 2019 Expert Consultation on Reducing Food Loss & Waste (FLW) for Addressing
Interlinked Challenges of Food Security and Climate Change in APEC Member Economies”)

Other sustainability
indicators
How?
Reduce FLW GHG reduction
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1. Introduction

Waste input-output analysis

B What are the side effects?
Reduce FLW | B Does it really contribute to
the sustainable development?

Building a methane Natural
= ‘ gas-generation plant [UGEAULE
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2. What is waste input-output analysis?

WIOA and IOA

Input-output analysis (IOA) (Leontief 1936, 1941, Raa 2010)

Quantitative economic technique that shows the
interdependencies between the various branches
of economies.

Environmental loads
Energy, natural resources, bm

land, water etc.

(Nakamura and Kondo, 2002)

Environmental extended Waste input-output
Input-output analysis (EEIOA) analysis (WIOA)
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2. What is waste input-output analysis?

Interdependencies between industries

-
What do we need to
produce orange juice?
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& fertilizer *.°

Chemicals
Paper

Transportation @ @ @
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Food

Agriculture  Chemicals
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2. What is waste input-output analysis?

Input-Output Table (IOT)

Buying sector = Output
 mdusy
n- demand value

Selling
sector

Input

Value added

X1
value
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2. What is waste input-output analysis?

Input-Output Table (IOT)

Buying sector = Output

Industr
demand value

Selling
sector

A y X

Value added Vi V, V3
Production
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2. What is waste input-output analysis?

Input-Output Analysis

Buying sector = Output

Ind t
demand value
= I
(I-A) y=X

Selling
sector

Inpl“ Final demand (y) — Required output (x)
‘”ﬂ ";P sportation ‘.- ‘.

Production
value
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2. What is waste input-output analysis?
Waste Input-Output Table (WIOT)

Industr Waste treatment . .
y Final Production

Industry 1 2 demand value

generation Environmental IOadS

GHG emissions ) ) o
T associated with the activities of

indicators industry, waste treatment and final demand
Value added

Production value

(Nakamura and Kondo, 2002)
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2. What is waste input-output analysis?

Waste Input-Output Table (WIOT)

Industry value

| FOOd waste (Animal & vegetable res.

Other sustainability
indicators

j“iei!‘_fﬂib
Value added

‘ Etc.
Production value ‘
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2. What is waste input-output analysis?
Waste Input-Output Analysis (WIOA)
| |industy  Wastetreatment | .|,

demand value

Waste generation

Other sustainability
indicators

Value added

Production value
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2. What is waste input-output analysis?
Waste Input-Output Table (WIOT)
| |industy  Wastetreatment | .|,

T
|
Waste generation A

Other sustainability
indicators

Value added

Production value
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2. What is waste input-output analysis?

Waste Input-Output Analysis (WIOA)
| |industy  Wastetreatment | .|,

demand value

Pesticide
Fertilizer a Chemical

Paper
W Agriculture Chemical m

Other sustainability o
b + Waste generation

Waste treatment activities

Production value
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2. What is waste input-output analysis?

Regional WIOA and MRWIOA

WIOT for = WIOT for several
semsson ohe economy |-~ =  economies

Multi-regional
regions in waste input-output
one economy analysis (MRWIOA)

Production value

WIOT for

(Tsukui, 2008; Tsukui et al. 2015)
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2. What is waste input-output analysis?

WIOT for Scenario Analysis
demand value

What if FLW is }

reduced?

* Less agriproduct inputs

to food industry

Waste generation

Other sustainability
indicators

Value added

Production value

 Less food waste
e Reduce GHG?
« Save energy and water?
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2. What is waste input-output analysis?

Case study in Kyoto, Japan
Kyoto

Ex-capital of Japan
World cultural heritag’e

General waste
Reduce
: ‘ food waste!

(Kagatsume, Tsukui, Ichikawa, Hatano, 2011)

APEC 2019 Expert Consultation on Reducing Food Loss & Waste (FLW) for
7/25/2019 Addressing Interlinked Challenges of Food Security and Climate Change in 16
APEC Member Economies



2. What is waste input-output analysis?

Case study in Kyoto, Japan
| [industry  |Wastetreatment | oL

104 12 11

sectors sectors SR

30+29 waste categories 33 waste categories

Landfill volume GHG emissions, Landfill volume
Value added 8 sectors

Production value

(Kagatsume, Tsukui, Ichikawa, Hatano, 2011)
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2. What is waste input-output analysis?

Case study in Kyoto, Japan

What happens if we reduce food waste?]

Results
65 Production value | -177 mil JPY
Food Labor costs | -687 mil JPY
waste o
CO, emissions! -4 mil t-CO,
26 Landfill volumel -3 m3

Energy consumptiont 44 10¢G)

Before After

103 tonnes (Kagatsume, Tsukui, Ichikawa, Hatano, 2011)
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2. What is waste input-output analysis?

Case study in Kyoto, Japan

‘é[What happens if we reduce food waste'?]

Incmeratlon Power industry
* Production value 1

Food Electr|C|ty * Energy
waste generation consumption 1
i e
. S\at
Aol
Before After
103 tonnes (Kagatsume, Tsukui, Ichikawa, Hatano, 2011)
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3. WIOA for the APEC FLW Project
1. WIOA for each economy f N

ety Wastewreatment | [ What do we

oo e need for WIOA? |

WIOT for T~
= =~ one economy

Base IOT
Data for FLW

Data for other
sustainability
indicators
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3. WIOA for the APEC FLW Project

Estimating IOT
MRIOT

C
Republic of Korea
C The United States

New Zealand )

APEC (https://www.apec.org/About-Us/About-APEC/Member-Economies, 2019)
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3. WIOA for the APEC FLW Project

MRIOT for Base IOT

Asian International Input-Output Table
IDE-JETRO, 10 economies, 76 industrial sectors
Eora
Lenzen et al. (Sydney University), 190 economies
WIOD (World Input-Output Database)

Dietzenbacher, Los and Timmer (University of Groningen)
43 economies, 56 industrial sectors

GTAP
Hertel et al. (Purdue University) 140 economies, 57 sectors
OECD Input-Output Tables (I0Ts)
OECD, 64 economies
EXIOBASE
Tukker et al. (Leiden University), 43 economies, 200 products
163 industries
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4. Summary

Waste input-output analysis

* Powerful tool for quantitative analysis of
economical and environmental effects

 Direct and indirect effects can be estimated
Only if
Data is available

Base IOT
Data for FLW and other sustainability indicators

S u ita b I e fO I" CO m bi I‘l i n g With LCA(LifecycIe assessment)
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Thank you for your attention.

I am more than happy to respond
to any questions or comments
that you may have.

Please send them to my email address:

makiko@tiu.ac.jp
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2. What is waste input-output analysis?
Regional WIOT

Production

Waste generation

Other sustainability
indicators

Value added

Production value
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2. What is waste input-output analysis?

WIOT in Japan

Nakamura (2010) http://www.f.waseda.jp/nakashin/wio_j.htm

Industr Waste treatment .
- |industry it | Production

103 13 8

sectors sectors SRR

_ A7 waste categories

3 2 waste categories
GHG emissions, Landfill volume

Other sustainability .
indicators Energy consumption

Value added

7 sectors
Production value
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