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Embodied Emission Intensities of Toxic Substances based on an Input-Output table
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In this paper, a procedure of estimating embodied emission intensities of toxic
substances regulated by the PRTR law is presented. The procedure based on PRTR data
and an Input-Output(I-O) table consists of the following 3 steps. (1) Direct emissions of
toxic substanses based on [-O categories are estimated by allocating PRTR data to the I-O
categories. (2) The I-O table is modified according to the results of investigating the
industries responsible for the emissions of toxic substances. (3) Total emissions of the
toxic substances are estimated by using a Leontief inverse matrix. This procedure has
been applied to calculating the embodied intensities of lead emissions to water, air and

soil systems and to landfill.
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Fig.1 Procedure of computing the embodied emission intensities of toxic substances using PRTR
data and an [-O table
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Table 1 Lead emissions in 2003
Industrial Lead released to the environment Lead The
Category [kg/FY] transferred [kg/FY] | number
(mediumlevel) Air | Water | Soil | Landfill Waste Sewage of sites
Metallic ore 0 202 85,2027 0 0 17
Textile 0 0 0 76 0 226
Chemical 113 113 0| 282,905 31 2231
Oil/Coal product 0 0 0 317 0 178
Plastic 145 9 0| 132,838 3 944
Rubber 7 0 0| 19,449 0 286
Ceramic, stone &| 7054 1,283 96| 487,320 18 512
clay
Iron & steel 1,996 1630 6,800 (4,020,043 0 342
Non-ferrous metal | 22,595| 9,758 9,025,643 | 795,409 55 546
Metal product 7,191 35 0| 275,528 24 1652
General machine 2,386 5 0 70,368 1 696
Electrical device 994 280 0| 134,3786 80 1552
Transport 7,920 55 O 219,518 7 1151
equipment
Precision machine 56 2 0 32,846 1 238
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Total lead emissions B) Transfer I-O categories
(industrial categories) into industrial categories

A

Input coefficient of Lead
(Industrial categories)

C) Allocate lead emissions

A

Total lead emissions
(industrial categories)
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D) Transfer industrial categories
into I-O categories
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Total lead emissions
(I-O categories)
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Fig.2 Process of modeling an I-O table for lead emissions
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Table 2 Categories of products contained lead

Category Industrial Product Items
Battery Automobile, Motorcycle, etc
Inorganic TV & computer, Vinyl chloride resin, Paint, Electrical wire cable, Optical
Chemical glass, etc.
Solder Household appliance, Communication equipfnent, Automobile, Electronics

Packaging, etc.

Tube & Plate

Lead tube, Lead plate

The Others

Non-ferrous metal products, Metal container and fabricated plate and
sheet metal, Glass products, Internal combustion engines for automobile
and part, Electron tube, Rolled and drawn copper and copper alloy,
Cement product, Newspaper, Ordnance, Gas/oil appliance and
heating/cooking apparatus, Non-ferrous metal casting and forging,

Electric wire and cable, Bearing, Rope and net, Printing, etc.
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Table 3 Embodied intensities of lead emissions [g/million yen]

[-O code Name of Sector Air | Water | Landfill
611010 Metallic ores 0.03| 13.71 |57699.57
20290102 | Inorganic pigments (inc. lead) 039 0.77 | 2179.37
2029099 | Other industrial inorganic chemicals 0821 085 | 2168.22
25190901 | Other glass products (inc. lead) 6.42 | 1.23 155.91
2611011 | Pigiron 0.07| 3.15 |13127.42
2611021 Ferro alloys 0.99 2.69 | 8100.32
2611031 | Crude steel (converters) 0.09 1.90 | 7778.23
2621010 | Hot rolled steel 0.20| 1.08 | 3964.57
2623011 | Cold-finished steel 0.43| 0.87 | 2358.61
2711011 | Copper 2.58 | 8.12 |30509.70
27110201 | Lead(inc. regenerated lead) 0.11| 2.50 |10335.58
27110202 | Solder 45.73 | 22.20 |28559.21
27110203 | Zinc 0.11} 2.50 |10335.58
2711099 | Other non-ferrous metals 3.94| 6.97 |23676.92
2721021 | Optical fiber cables 7.95| 3.41 | 3134.55
27922011 | Rolled and drawn copper and copper alloys 1.45] 0.62 576.63
27220301 | Copper castings and forgings 1.49 | 1.27 | 3203.41
2722041 | Nuclear fuels 2.29| 4.04 |13709.36
27220991 | Lead tube and plate 8.99| 5.83 |11751.14
27220992 | Other non-ferrous metal castings 1.43] 2.57 | 8739.19
2899030 | Plumber’s supplies 2.41| 046 | 1447.03
34210201 | Batteries 0.88| 0.87 | 2319.80
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34210202 | Lead batteries (automobile) 1411 1.01 | 2319.80
3421099 | Other Electrical devices and parts 0.731 0.97 | 3056.92
3622011 | Aircrafts 2.04| 0.12 | 303.07
3622101 | Repair of aircrafts 1.72| 0.08 | 192.08
3629011 | Bicycles 3.85| 0.13 | 271.33
3919041 | Jewelry and adornments 0.63| 0.69 | 2251.12
5211031 | Sewage disposal 0.04 | 11.47 83.10

#3c k2L, MOPHBETSESAE LILESE DTS, FUEBREECHASNEH
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