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In-use Stock of Steel Estimated by Top-down Approach and Bottom-up Approach
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Synopsis

: Recently, prices of natural resources have rapidly risen, so recovery of materials from the end-of-life products as secondary resources is of

great interest. However, it is generally a challenging task to estimate the in-use stock of materials, especially in developing countries, because
of lack of data. In this paper, two approaches, a top-down approach and a bottom-up approach, were adopted for estimating the in-use steel
stock in end uses. A top-down approach uses time-series data of consumption and trade of materials and product lifetime data, whereas a bot-
tom-up approach uses the numbers of units of a specified product in a designated area and its material intensities. In this paper, the steel stock
in Japan divided into six end uses was estimated by the top-down approach. The steel in-use stock in Japan was estimated as approximately
1,000 Tg in 2005. Steel stock in automobiles in 2005 was estimated as 105 Tg by the bottom-up approach and compared with that estimated
as 125 Tg by the top-down approach. In addition, applying the bottom-up approach, steel stock used in automobiles in U.S. was estimated and
compared with that obtained by the previous research using a top-down approach. Steel stock used in automobiles in 2000 in U.S. was esti-
mated as 480-870 Tg by the top-down approach and 754-767 Tg by the bottom-up approach. Both approaches have some uncertainties in

the parameters used in the estimation. Therefore, complementary use of the two approaches is helpful to estimate in-use stock of materials.

Key words : steel stock; automobiles; material intensity; product lifetime; trade of materials.
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Fig. 1. Summary of top-down approach.

Table 1. Category of application and corresponding categories in statistics.

Production and

Shipment ratio of

Application consumption of steel industrial scrap Indirect trade
Buildings
Buildings Others for
construction .
Construction
Civil Infrastructure
engineering Others fgr Infrastructure
construction
Industrial machinery Industrial machinery
Electrical machine Electrical machine
Household and Household and
commercial appliance commercial appliance
Machinery Ships and marine Machinery Ships and marine
engineering engineering
Rail vehicles
Other transport
machine
Passenger
cars Automobiles Automobiles Automobiles
Trucks
Containers Containers Containers Containers
Others Others
Other N Others Next proces:
products ext process ers P! L&)
Re-processes -
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Table 2. Time series data of steel intensity in passenger

car.
Time series data of steel
Production year | intensity in passenger car
(kg/unit)
1973 714
1977 707
1983 695
1986 712
1989 760
1992 881
1997 894
2001 1,066

Table 3. Average weight of vehicle and steel intensity.

Special use Heavy special
Trucks Buses
vehicles vehicles
Average weight of
. . 2,965 6,207 3,991 10,017
vehicle (kg/unit)
Steel intensity
) 2,354 4,994 3,169 7,955
(kg/unit)
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Fig. 2. In-use stock of steel in Japan by end uses estimated
by top-down approach.
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Fig. 3. In-use stock of steel per capita in Japan by end uses
estimated by top-down approach.
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Fig. 4. Comparison of in-use stock of steel as automobiles
in Japan between estimations by using top-down
approach and bottom-up approach.
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