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Design of sustainable society
based on material flow
analysis
Naohiro GOTO

Toyohashi University of
Technology

What is sustainable society?

. 5

1 Supply of resource and energy
2 Not accumulate of negative impact

Methodology to design sustainable
society and mitigation scenario

Implementation

method/procedure to

achieve goal
Q (Alternative mitigation)

Assessment by *Material flow analysilecycle technology
2 € *Energy flow analysisConcurrence of
Multi model “Impact on industry *Economic analysis

Database on mitigation
(technology system)

Methodology to design sustainable
society and mitigation scenario

Maximize recycle In region
High efficiency of production
and consumption, Refuse

Concept of sustainability [

Statistic, house/industry

Investigate current situation <:j[|]
survey, waste survey

Set a targei ;
Implementation

method/procedure to

; achieve goal
Q (Alternative mitigation)

Assessment by Material flow analysiecycle technology
5 € Energy flow analysisConcurrence of
Muilti model

Database on mitigation
(technology system)

“Impact on industry *Economic analysis

How to establish sustainable society

1. Set a target
— COz2 emission Zero
— Waste disposal half
2. Survey current situation
3. Find mitigations
4. Assessment from view point of

material, energy, economics and
citizen

Why MFA?

» Understand current situation on
— Resgion
— Sector
— Element
— Production
* Find regional problem
* Assess effect of mitigation
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What is MFA?

dissipation

Cd S ) .
sl Consumption

vaste
20%

combustion treatment

Cd flow in Austria

Based on MFA, we find where problems are and we
could consider mitigation.

Example of MFA: Case of Yaku island

Area 503 k m? Population 14000 (6,100 family)
Industry civil engineering, tourism, agriculture
Municipal Waste 4,000t

Sustainability based on
material flow — set targets

1. Maximize production to outside island
and circulation inside island
— Maximize selling material and reuse/recyle
—Agricultural production, live stock, manure
2. High efficiency of production and
consumption/ long term usage
— Reduction of environmental load
—Consumer goods, durable goods
3. Limitation of accumulation and input of
material which is difficult to be treated
- Promotion of “reduce”
—PET bottle. Packing material

MFA in Yaku-island (kt/yr)

Fossil Fuel 20 Agriculture
(include oil production) Y] CO02 Agriculture
4 .
Household 20 Concumg.tion

Tourism 1.5
Manufacture industry

n Manufacture,
Sutput 70Agricullure Prod

ndu

220 Stock  pynicipal

Waste 4
Industrial waste

More than 95% of consumption inside island depends on
outside island

Material flow of agricultural product

<> Consumption

Compost
== Import Production 700 t
Eﬂ Eﬁziéﬁon import 00t
Chemical fertilizer
=
Waste 500t

: [a1d Garbage 300t
Compost 700t

Corn
Bark 300t
e Velela] 70% of island

Other Cereals
‘I\ ompostlng center
T
Cow dung 300t
demand (20 ¥/kg)

| Current rice flow |
cOmpost _
2200
420 Agricultural waste
- i Composting all
0 ‘f::im'z%i:l roductio
Rice
1200 280] 23% Area
70[ha]
. o
Fallow area:244[ha] Iﬂl 83[person]
Worker:6670[person] .
Cow dung: 1800[t] unit: [t]
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| Future rice flow | Use fallow area

Compost }*

Production increases
by 3.5 times

Limit condition

Fallow area:244[ha]
Worker:6670[person]
Cow dung: 1800[t]

Consumption of major item in
1000 Yaku-island and City
> 800~ I
£
g 600 - Ks)lifducﬁon s oqdle-Bread
s SFrui
S 400 E (ieetable
= Meat-Fish
200 . BRice
: m—
Yaku-island City
Consumption structure is same between Yaku-island
and City

Waste dscharge in Yaku-island

and cit
700 Y
s 600 —
7]
8_500 [ Garbage m Container board
=400 | aper
s Incombustible wasu::lETtl?""'e
L3001 astic
o

200 ¢

100 | Incombustible waste Combustible waste

Combustible waste

Yaku-island Nagoya
Discharge on Incombustible waste and can waste is same

Defference on garbage and plastic is due to lunch box

t year WVaste discharge from foods
600
500 |
400 |
300
200 |
100 |

0

@ Garbage

B Can

O Bottle

OPET

B Plastic packin:
B paper packing

ou il

ysiq 1eepy
Aireq
s|qeresen
juoseos Ye
JeUOROBU0O
oSelensg

o)
Garbage from vegetable, meat and fish is much—island treatment
Packing from vegetable, meat and fish is much

POO} Pa3000

Consumption and waste discharge in
t /year house sector
14,000
12,000 Waste causg
material
10,000
8.000 Commodity
6,000 i
Bevarage plasic - .
4,000 incombustible
le
2,000
0 Garbag
Consumption Waste discharge
1/2-1/3 of house consumption causes waste

Conclusion

e MFA is a useful tool for material
management- production-consumption-
discharge

* MFA could assess effect of mitigation

 MFA’s target is Material, Energy, Product
and Water
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Water recycle system and mitigation
technology in water depletion region

Toyohashi university of technology
Koichi Fujie, Yoshiaki Kiso, Takanobu Inoue and
Naohiro Goto
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Water depletion region: Beijin, China and East
Mikawa, Japan

Advance and High efficiency of waste water
treatment

Usage balance among agriculture, industry and
house usage

Multi-objective recycle of water resource and
reduction of environmental impact promoted by
waste water treatment and risk assessment
system
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Research method

Survey and design of system
Development of advanced waste water treatment

. Water quality/ risk assessment methodology for

water opened loop recycle

. Environmental impact ripple effect by water

treatment and recycle

Based on regional water supply-demand, water
treatment and recycle system will be developed with
reduction of environmental impact
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