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ABSTRACT

Many methods for forecasting metal demand have been proposed. Some
are based on the intensity-of-use hypothesis, which states that metal demand
peaks with economic development because of technological advancements
and the transition to a service-based economy. However, in reality, only a
few economies have exhibited steel demand in sync with this hypothesis. A
previous study proposed a new concept to explain steel demand transition by
distinguishing metal demands arising from the capital goods and consumer
goods sectors, respectively. The new hypothesis states that steel demands
peak at different times for these two sectors, with capital-sector demand
peaking earlier. To overcome the limitations of the capital/consumer-sector
metal demand hypothesis, we proposed a new method to distinguish between
capital-sector and consumer-sector metal demands, as this type of analysis
has hardly been undertaken. We used steel demand data from 1958 to 2014,
originally classified into 99 end uses, and employed principal component
(PC) analysis on it. The first PC component showed a time-series change
similar to changes in total steel demand, while the second PC component
showed a peak demand for the year 1973, which explained the causes for 0.4
and 0.27 of the total demand variation, respectively. The second component

pertained to capital-sector steel demands. We classified end uses that had
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higher positive coefficients in the second component as capital-sector steel
demands, estimated the material stock in use as those end uses, and used
this as a linearly explanatory demand variable for all other total demands.
Until GDP growth is saturated, the linear regression expression performs
well, which shows that all other end uses are regarded as consumer-sector
steel demand. After GDP saturation, the consumer-sector steel demand has
a linear relationship with GDP growth rates. Twenty end-use steel demands
were classified as capital-sector metal demands dominating in the early stage
of economic growth. Therefore, PC analysis is a tool to distinguish between
capital-sector and consumer-sector end demands.
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