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Accounting for Steel Stock in Japan

Ichiro DAIGO, Yuma IGARASHI, Yasunari MATSUNO and Yoshihiro ADACHI

Synopsis : During the last two decades, the total material input in Japan has been about 2 billion tons, and approximately 50%, i.e., about 1 billion tons

has accumulated as the net addition to stock in the form of buildings, social infrastructure, and various kinds of products. The amount of the

net addition to stock is calculated annually from the differential between the input and the output. Therefore, the contents of the accumulated

stock are unknown. It is said that these unknown contents include material that has already been discarded as invisible waste. In this study,

dynamic material flow analysis was conducted to quantify the amount of stock that is not associated with social activities and cannot possibly

be collected as scrap in the future. First, we defined some terms: in-use stock, hibernating stock, and overall stock. Hibernating stock com-

prises the steel used for the constructional material of landfill site, the steel dissipated by corrosion and erosion, efc. Furthermore, we defined

the system boundary to account for the steel stock and constructed equations to calculate the three types of stock. To calculate the amount of

in-use stock, a dynamic model-—the population balance model—was adopted. The amounts of in-use stock and hibernating stock in Japan

from 1980 to 2000 were calculated. The result shows that 0.96 billion tons of the in-use stock is included in the 1.22 billion tons of overall

stock in the year 2000.

Key words: in-use stock; hibernating stock; material stock accounting; dynamic material flow analysis; societal stock.
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Fig. 1. System boundary of Overall stock of steel in Japan.
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Fig. 2. System boundary of In-use stock and Hibernating
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Table 1. Category of application and corresponding cate-
gories in statistic.

Application Corresponding categories in statistics
Construction Civil engineering and Other construction
Buildings Buildings
Passenger vehicles | Automotive

Trucks Automotive
Industrial machinery, Electric machine, Household and
Machines commercial appliances, Ships and marine engineering,
Rail vehicles and Other transport machine
Containers Containers
Other products Other products, Next processes, Re-processes
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Table 2. Lifetime distribution by each application.

Application Average lifetime | Parameters of Weibull Ref
PP [year]) distribution functions !
Construction 34.5 m=3.1, =484, 6=8.8 26, 27
Buildings 28.9 m=3.1, =404, 6=73 |26
Passenger 8.7-10.8 ) .
vehicles (Across the age) Non-parametric 2
8.5-14.1 .
Trucks (Across the age) Non-parametric 24
Machines 12.1 m=3.5, =134, 6=0 8, 28
Containers <1
Other products | 12.1 m=3.5, 11=13.4, 6=0 8, 28
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Fig. 3. Steel stock in Japan divided into in-use stock and o

hibernating stock from 1980 to 2000.

[—o— Overall stock
--®- In-use stock

Addition to Stock [1000t/year]

1980 1985 1990 2000

Year

1995

Fig. 4. Change in annual addition to stock from 1980 to
2000.

ing stock DEIEH, FERDTEIZKEL BE5TNBDN
bh B, 2000412V T, M2 b VL Fhbh B gkiE
eI, RIRIZEIT S Overall stock DB TH D, TDS
HIIE b A In-use stock TH 5 & HfEdt E h/z,

Overall stock & In-use stock DERE L RIZDWTEL L
7ok %, Fig. 41278 L 72, Overall stock DEFFHZE L &I,
1980 4F-72 6 D 204F 12 8T, 19904ED K E lie | 1998
FEORMMNERZIHEEDD, 2T H» 63T hH v RE
THERLTELZENDN» S, Overall stock DEREEL &
1, 19804 6 D202 8T, 19904FED ¥ — 2 &[5
WXL T 722 L ba b, £, 1980FRA1E T
Overall stock & In-use stock DEFHZALED 313/ & L\ip
FDENFEERDITLITKELS L>TETVDLDHNbH
. TOFR, 1998472 5 20004120V T,
ANOEREZERIZITH IV EDNELESTWB T EHR
bhrole, TO2DOD0EMEALED XSy A, Hibernating
stock N\DEMB A AL T, 1980418 1 LI 1348
1T H  ~ FEJE » Hibernating stock & UTHIML T 5%
ZE&dbholz,

X500, RRICEWT, REHED 8 MR & (Overall
stock) % In-use stock & Hibernating stock IZX 3 T & 722 &
&0, FTPROBFEBFEERC A2 5 v T n .W;@.@T@{Eﬂi xfb
Fii-LmEnBohsE LIS, 2720, KA T

In-use stock

69



I 70

$% & 8f  Tetsu-to-Hagané Vol. 93 (2007) No. 1

YU 7= 800#iE, In-use stock Z 3 AR ICHV 6z, B
MOFRAIMIZEDENRETHELELZ NS0, &
BENS NG A -2 DB TIHMEDOE VAN AE
na,

5 &8

GHAOIBEZ L v 0 BT 5 HEEELTE 2, &
BEVFHOBSE L SWEA L v Z7OWNREX ST 5720
OHEBDEREL ko7, WMBEZ L v 2%, BEGFOKHM
Z B & (Overall stock) 72} T/ <, In-use stock & Hibernat-
ing stock IZX 5 LT, FRFNOE% 20004 F THEGH T %
720 2000%RIZF 1T B 2B b v OBMMERMED D B, K9
BV Inusestock TH B I EMbh -7, 5HIT, K
TR 7285 X — 2 DB § SR OO A
FEhieedil, KRTAVIFROBMTFES X &
7y THREOHERIC R LR nBGohs e i1 5
ns,

(1) BARSEHES MHH—KA25TIC () B
ey - RWOLERICE, FEUIOWTHES
CHIE R NICHELABREVSEZZ LA, L DETL
HU LR ET, Ak, KIS, SkHinrseicme) R s
[ 2EHED b B-GaME MOl (4% © B
BITER) | 2k DB E 72RO~ TH 5,

X 73

1) Ministry of the Environment: private communication.

2) PH.Brunner: Environ. Sci. Pollut. Res., 6 (1999), No. 1, 1.

3) WA, BNTIH, HOH— BEREWO~T) TN T
VA ~EbhBOTFY TR Ly s EERAOTEICET
BRET, WIIMBREY 2 7 ARG X RES#HEE, LM
i, (2003), 497.

4) PH.Brunner and H.Rechberger: Practical Handbook of Material Flow
Analysis (Advanced Methods in Resource and Waste Management
Series, 1), Lewis Pub., (2003).

5) The Japan Ferrous Raw Materials Association: Year Book of Ferrous
Raw Material Statistic 2005, Tokyo, (2006), 55, 68, 89.

70

6)
8)
9)
10)
11)
12)
13)
14)

15)
16)

17)
18)
19)
20)

21)

22)

23)
24)
25)
26)
27)
28)
29)

30)

A.Toi and J.Sato: Tetsu-to-Hagané, 84 (1998), No. 7, 534.
A.Toi and J.Sato: Energy Resour., 18 (1997), No. 3, 271.
K.Kakudate, M.Kawamura, Y.Adachi and T.Suzuki:
Hagané, 86 (2000), No. 6, 425.

1.Daigo, Y.Matsuno, K.N.Ishihara and Y.Adachi: Tetsu-to-Hagané, 91
(2005), No. 1, 159.

I.Daigo, Y.Matsuno and Y.Adachi: Tetsu-to-Hagané, 91 (2005), No.
1, 171 y
K.Nakajima, W.Tamaki, D.Fujimaki and I.Daigo: Tetsu-to-Hagané,
91 (2005), No. 1, 150.

W.Tamaki, Y.Igarashi, D.Fujimaki, S.Hayashi, Y.Tomota, Y.Matsuno
and T.Nagasaka: Tetsu-to-Hagané, 92 (2006), No. 5, 40.

W.Tamaki, Y.Igarashi, D.Fujimaki, S.Hayashi, Y.Tomota, Y.Matsuno
and T.Nagasaka: Tetsu-to-Hagané, 92 (2006), No. 5, 46.

M.Faber, K.Frank, B.Klauer, R.Manstetten, J.Schiller and C.Wissel:
Ecol. Econ., 55 (2005), 155.

R.Kleijn, R.Huele and E. van der Voet: Ecol. Econ., 32 (2000), 241.
E. van der Voet, R Kleijn, R.Huele, M.Ishikawa and E.Verkuijlen:
Ecol. Econ., 41 (2002), 223.

K.Yokota, Y.Matsuno, M.Yamashita and Y.Adachi: Int. J LCA, 8
(2003), 129.

Committee on Iron and Steel Statistics, The Japan Iron and Steel
Federation (JISF): Handbook for Iron and Steel Statistics 1971-2003,
JISE, Tokyo, (1971-2003).

S.Hayashi and W.Tamaki: Tetsu-to-Hagané, 91 (2005), No. 1, 167.
Commission on Economic Studies, Indirect Trade in Steel 1962—
1993, Int. Iron and Steel Institute, Brussels, (1982—1996).

The Japan Ferrous Raw Materials Association: Quarterly Ferrous
Raw Material Statistics/Monthly Ferrous Raw Material Statistics,
(1988-2002).

Ministry of Economics, Trade and Industry: Yearbook of Iron and
Steel, Non-ferrous Metal, and Fabricated Metals Statistics, Economy,
Trade and Industry Statistics Association, Tokyo, (1976-2001).

Japan Automobile Manufacturers Association: Automotive Guide-
book of Japan 20002001, 47, (2000), 221.

Road Transport Bureau Ministry of Land Infrastructure and Trans-
port: Jidosha Hoyu Sharyosu 1-31, Automobile Inspection & Regis-
tration Association, Tokyo, (1958-2001).

Japan Technical Information Service: private communication.
Y.Komatsu, H.Kato, T.Yoshida and T.Yashiro: J. Archit. Plann. Envi-
ron. Engng, AlJ, 439 (1992), Sep., 101.

Ministry of Land Infrastructure and Transport: White Paper on Land
Infrastructure and Transport 2006, Gyosei, Tokyo, (2006).

T.Tasaki, M.Oguchi, T.Kameya and K.Urano: J Jpn. Soc. Waste
Manag. Experts, 12 (2001), No. 2, 49.

I.Daigo, Y.Matsuno and Y.Adachi: J. Jpn. Inst. Met., 70 (2006), No.
2, 114.

D.Fujimaki, Y.Igarashi, I.Daigo, Y.Matsuno and Y.Adachi: Tetsu-to-
Hagané, 92 (2006), No. 6, 45.

Tetsu-to-



