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Motivation

ÅDependence on imports causes environmental degradation 
in Japan.
1. Foods
2. Animal feed
3. Fertilizers
4. Pesticides

ÅCoping with them using multi-functional compost
ïUtilization of unutilized resources (waste)
ÅFood by-products Ą 1
ÅAnimal waste Ą 2

ïSubstitution of artificial fertilizers and pesticides
ÅArtificial fertilizers Ą 3
ÅSoil disinfectant Ą 4
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What is multi-functional compost?

ÅFunction 1

ïProvision of nutrients (fertilizers)

ÅFunction 2

ïPrevention of diseases (pesticides)
ÅBacillusĄ Fusarium

ÅFunction 3

ïImprovement of soil quality

ÅΧ
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Methods

ÅComparative LCA

ïComparison 1: Compost production

ÅMulti-functional compost vs. conventional compost

ïComparison 2: Tomato production

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



Open plant for conventional compost



Greenhouse tomato production



Data

ÅForeground data
ïCompost production
ÅInterviews with manufacturers

ïTomato production
ÅData from extension services

ïDirect emissions
ÅExperimental data (material balance)

ÅNational Greenhouse Gas Inventory Report of Japan

ÅBackground data
ïJLCA

ïEcoinvent 2.0

ïInput-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
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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
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Result 1
Multi-functional compost vs. conventional compost
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Result 1
Hot spots: multi-functional compost

National Agriculture and Food Research Organization



Tomato production systems
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Improved and conventional tomato cultivation
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(with multi-functional compost)
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(with conventional compost)

Soil disinfection Not practiced Chloropicrin

Compost Multi-functional compost Conventional compost

Chemical fertilizers Applied Applied



Result 2
Improved cultivation vs. conventional cultivation

National Agriculture and Food Research Organization

Improved Conventional

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

Global warming (kg CO2 eq.)



Future work
Revision of the results

ÅLCA methodology

ïMethods for fair comparisons
ÅUnutilized resources tend to get prices when they are used.

ïMethods for assess the impovement of soil quality

ÅDirect emissions

ïImprovement of stability

ÅTechniques to make compost

ïHow to increase density of Bacillus in compost
ÅA goal is 1.0x108 CFU/g.

ÅAddition of bean curd refuse is effective.
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Concluding remarks

ÅMultiple functions of compost were detected.

ïUtilization of multi-functional compost is one step toward 
sustainability.

ïAssessment based on multiple impact categories is 
necessary.

ÅImplications

ïάIƻǿ ǘƻ ƳŀƪŜέ ƛǎ ƳƻǊŜ ƛƳǇƻǊǘŀƴǘ ǘƘŀƴ άƘƻǿ ǘƻ ǊŜŘǳŎŜ 
ŘƛǎǘŀƴŎŜέΦ 

ïRecycling of excessive manure and food waste has to be 
conducted using appropriate manufacturing methods. 
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