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Estimation of Steel Consumption and Obsolete Scrap Generation in Japan and Asian Countries in the Future

Yuma IGARASHI, Elijah KAKIUCHL, Ichiro DAIGO, Yasunari MATSUNO and Yoshihiro ADACHI

Synopsis : In this paper the present flows of steel scraps in Japan, China, South Korea and Taiwan are clarified, and a dynamic model which analyzes fu-
ture scraps flows is developed. To estimate the amount of collected obsolete scraps, a Population Balance Model (PBM) was used for Japan,
South Korea and Taiwan. PBM is a model which estimates the amount of discards dynamically by taking into account the steel input to a so-
ciety by end-uses and the lifetime distributions of each end-use. For China, a Leaching Model was used to estimate the amount of collected
obsolete scraps. This model uses the amount of steel stocked in a society and the collection ratio of obsolete scraps. Three different methods
were applied to predict future steel inputs for each country. The first method is applying the assumption that stee! demand in the future re-
mains constant at the present level. The second method is applying a logistic curve for future steel stocks. The third method is applying re-
gression equations to future steel inputs by each end-use. GDP and population were used as variables. Finally the results of the steel input
predictions by each method were substituted into the collected obsolete scraps estimation model. Under the logistic curve method, it was esti-
mated that in 2030 the amount of collected obsolete scraps would be 29 million tons in Japan, 83 million tons in China, 20 million tons in

South Korea and 3.7 million tons in Taiwan.
Key words: China; Japan; South Korea; Taiwan; steel scrap.
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Table 1. Lifetime distribution functions for each product
in Japan, South Korea and Taiwan.

Average life time [year] | Collection ratio [ Reference
Buildings 28.9 70% 27
Infrastructure 34.5 30% 28
£|_Machenary 12.1 80% 25,29
2| Passenger cars 11.9 85% 30,32,33
- Trucks 14.1 85% 31-33
Containers Annual collection 89% 2,34
Other products 12.1 50% 15,29
© Buildings 17 79% 35
g Infrastructure 50 39%
4 Machenary 12.1 89%
§ Automobiles 12.8 94%
3 Containers 3 98%
Other products 12.1 59%
Construstion 30 37% 35
S|__Machenary 5 67%
.% Automobiles 16.4 72%
= Containers 3 11% 38
Other products 5 37%
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Fig. 1. Statistics and estimation of collected obsolete
scraps in (a) Japan, (b) South Korea, (c¢) Taiwan.
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Table 2. Parameters for logistic curves.

Bo B
Japan 6.878 0.06907
China 8.376 0.08422
South Korea| 10.11 0.1258
Taiwan 11.87 0.1771

Table 3. Regression equations for each product in each

country.
Regression equation R’
Buildings S/capita = 4000/(1 + exp(3.1 = 0.011GDP/capita)) 0.98
Infrastructure | S/capita = 3000/(1 + exp(2.4 - 0.008GDP/capita)) 0.98
s Machenary Input/capita = 4.85 * 'IOZAGDP/capita +51.0 0.37
| Passenger cars | Use/capita = 600/(1 + exp(3 - 0.009GDP/capita)) 0.96
xl Truckes /Use/capita = 0.888 /IGDP/capita - 0.00786 0.32
Containers Input/capita = 0.0458GDP/capita - 7.17 0.78
Other products Input = 0.800Input M + 1.68%1 0° 0.47
Construction Input = -3765 + 1226GDP/capita 0.86
o Machenary Input = 6626 + 235GDP/capita 0.27
-=| Automobiles Input = -721 + 135GDP/capita 0.73
O Containers Input = 340 + 16GDP/capita 0.51
Other products Input = ~10053 + 6550GDP/ capita 0.82
§ Construction Input = -2602 + 1.71GDP/capita 0.92
S| Machenary Input = -368 + 0.48GDP/capita 0.79
5 | Automobiles Input = =136 + 0.405GDP/capita 0.75
3|__Containers Input = =59 + 0.0452GDP/capita 0.91
@ | Other products Input = =224 + 0.262GDP/capita 0.83
Construction Input = ~1182 + 0.255GDP/ capita 0.97
S| Machenary Input = -578 + 0.115GDP/capita 0.86
.% Automobiles Input = —173 + 0.0298GDP/capita 0.86
| Containers Input = =30 + 0.0181GDP/capita 0.7
Other products Input = 389 + 0.153GDP/capita 0.85
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Fig. 3. Amount of future collection of obsolete scraps esti-
mated by three methods in (a) Japan, (b) South
Korea, (c) Taiwan, (d) China.
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