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Motivation

A Dependence on imports causes environmental degradation

in Japan.

1. Foods

2. Animal feed
3. Fertilizers
4. Pesticides

A Coping with them using multi-functional compost
I Utilization of unutilized resources (waste)

A Food by-products Al
A Animal waste A 2
I Substitution of artificial fertilizers and pesticides
A Artificial fertilizers A 3
A Soil disinfectant A4
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What is multi-functional compost?

A Function 1
I Provision of nutrients (fertilizers)

A Function 2

I Prevention of diseases (pesticides)
A Bacillus A Fusarium

A Function 3
I Improvement of soil quality

A X
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Methods

A Comparative LCA

I Comparison 1: Compost production
AMulti-functional compost vs. conventional compost

I Comparison 2: Tomato production

Almproved cultivation vs. conventional cultivation
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Vertical airtight compost machine for
multi-functional compost




Open plant for conventional compost
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Greenhouse tomato production




Data

A Foreground data

I Compost production
A Interviews with manufacturers

I Tomato production
A Data from extension services

I Direct emissions
A Experimental data (material balance)
A National Greenhouse Gas Inventory Report of Japan

A Background data
I JLCA
I Ecoinvent 2.0
I Input-output tables (tomato production)
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Inventories: Multi-functional compost
Foreground processes for a compost machine and compost
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Inventories: Multi-functional compost
Foreground process for clay waste production

Rape seed > > Rape oil i‘
Hexane Rape meal
I —
Water > > Soapstock .
Phosphoric acid > > Clay waste r' ;/‘ .
Sodium hydroxide Scum % v;:‘ :
Rape oil gy
White clay > Production Degummed rape oil | 8% "...;. )
process o
Nitrogen > Gum
Heavy oil A >
Electricity >
Container ship >
[Plant] > = ‘
et -~
—— Highly activated bleaching earth gl 1

National Agriculture and Food Research Organization §=8



Inventories: Multi-functional compost
Foreground process for clay waste production
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Inventories: Conventional compost

Foreground processes for a compost plant and compost
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Result 1

Multi-functional compost vs. conventional compost

1.5
1.0
B Others
05 - B Composting (direct emissions)
0.0 -
Multi-functional Conventional
Global warming (kg CO, eq./kg) IPCC 2007 GWP 100
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Result 1

Multi-functional compost vs. conventional compost

1.2

B Multifunctional

M Conventional

kg Sb eq kg SO2 eq kg PO4--- eq kg CO2 eq

CML 2

Abiotic depletion Acidification Eutrophication Global warming (GWP100)
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Result 1
Hot spots: multi-functional compost

Abintic Adidification Eutrophication  Global warming COzone layer Human toxicity Fresh water Marine aguatic Terrestrial Photochemical
depletion (GWP100) depletion (0D aquatic ecoto ecotoxidty ecotoxicty oxidation
I Compost, at plant, disease resistant/IP U (Murakami data), aAFFR.C I Compost plant, dosed, vertical/JP/T U
1 7Truck (=3t), JAPAN I |5y waste

[N electricity, JLCA
Analyzing 1 kg 'Compost, at plant, disease resistant/JP U (Murakami data), AFFRC'; Method: CML 2 baseline 2000 rev V2.04 / World, 1995 / characterization
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Tomato production systems
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Improved and conventional tomato cultivation

Improved Conventional

(with multi-functional compost) | (with conventional compost)

Soil disinfection Not practiced Chloropicrin
Compost Multi-functional compost Conventional compost
Chemical fertilizers  Applied Applied
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Result 2

Improved cultivation vs. conventional cultivation

Global warming (kg CO, eq.)

Per ha 101,071 105,971
Fertilizer application 9,550 16,847
Compost 8,000 12,900
Pesticide application 1,728 2,320
Soil disinfectant - 592

Per kg of fruits 0.67 0.71
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Future work
Revision of the results

A LCA methodology
I Methods for fair comparisons

A Unutilized resources tend to get prices when they are used.

I Methods for assess the impovement of soil quality
A Direct emissions

I Improvement of stability

A Techniques to make compost

I How to increase density of Bacillus in compost
A A goal is 1.0x102 CFU/g.
A Addition of bean curd refuse is effective.
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Concluding remarks

A Multiple functions of compost were detected.

I Utilization of multi-functional compost is one step toward
sustainability.

I Assessment based on multiple impact categories is
necessary.

A Implications
ifal 26 G2 YF1Sé Aa Y2Z2NB AYLR
RAaul yOSe o
I Recycling of excessive manure and food waste has to be
conducted using appropriate manufacturing methods.
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