7.15 The cost of air pollution control technology
7.15.1 Changes in plant and equipment investment capital

Fig.7.15.1 shows changes in previous years air pollution control countermeasure equipment cost {based on
expenditure). During a period of about 30 years from 1966 ta 1995 the cost based on expenditure of air pollution
control countermeasure equipment was a total of ¥ 4.7 trillion. The gross total cost in 1990 was 6.6 trillion
yen ($46.7 billion, at $1=3 142).

The cost breakdown was:

- dust collector: ¥2.3 trillion ($ 16.2 billion)

- flue-gas desulfurization equipment: ¥ 1.4 trillion ($ 10.2 billion),

- heavy and light oil desulfurization equipment: %880 billion ($ 6.2 billion)
- flue-gas denitrification equipment: ¥ 440 billion (3 3.1 billion )

Dust collector formed the base of air pellution control countermeasures and covered about one-third of all
expenditure. Historically, investment in air pollution control countermeasure equipment has increased since the
mid-1960s. At first, the main emphasis was on dust collectionand heavy oil desulfurization and then lateron high
stacks. In the 1970s flue-gas desuffurization commenced and in the mid-1970s flue-gas denitrification was

introduced.
7.15.2 Sulfur Oxides Countermeasures

In the early 1960s,in Japan's heavily polluted areas direct combustion of crude oil witha small sulfur content
was undertaken. From 1967 heavy oil desulfurization technology which removed the sulfur content in crude oil
during refining was introduced. Investment in heavy oit desulfurization plantand equipment beganin 1966 and in
the decade 1967~1976 increased to around 33585 billion. Through this about 45% of the sulfur content in heavy
oil could be removed. With the introduction of heavy oil desulfurization, the sulfur content in heavy oil which
averaged 2.6% in 1966, decreased to 1.93% in 1970, and then markedly to 1.43% in 1973,

But due to the technological limits of heavy oil desulfurization in decreasing the sulfur content in heavy oil,
it was necessary to introduce flue-gas desulfurization to reach the appropriate environmental standard. ~ Also, atthe
same time natural gas began to be imported in 1969.

In response, significant investment in plant and equipment for flue-gas desulfurization started in 1970.  The
annual expenditure was asubstantial ¥ 146.7 billion in 1974, *¥95.2 billion in 1975, and ¥68.0 billionin 1976
and in the early 1980s annual expenditure was ¥30~40 billion. In the 1990s, expenditure increased significantly
again as Japan entered a period of reequipping equipment that had been put in place in the 1970s. (referto Fig. 7. 15.1)

In addition, in the 1990s investment in plant and equipment for heavy and light oil desulfurization, which had

decreased in the 1970s, began increasing.
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7.15.3 The countermeasure cost of individual investment- the example of heavy oil power plant

From the above, itis possible to get anoverall understanding of equipment installation costs for sulfur oxides
countermeasures from a macro-economic viewpoint.,  On the other hand, for a micro-economic analysis running
costs must be added to construction cost (i€, the cost of plant and equipment investment). For these calculation
examples I refer to the ideal model (Nishijima) of a thermal power plant (a heavy oil power plant with a power
generation capacity of 300 MW, and a I million m* volume of emitted gas ). If the SOx concentration in flue gas
is desulfurized from 2,000 to 200 ppm using the lime gypsum method with heavy oil as fuel, the cost is estimated
10 be ¥2,600 per ton of heavy oil consumed. In 1993 the wholesale price of C-type heavy oil was around
¥ 19,000 per K@ and so desulfurization costs were more than 10% of its price. And if the concentration of sulfur
content in the heavy oil is set at around 1.5%, the cost of sulfur removal is a high ¥200,000 per | ton of sulfur
content.

In the trial calculation the total cost of countermeasure costs, including not only flue gas desulfurization but
also dust collectionand flue gas denitrification, were ¥ 1.35 per KW of generated power. At current prices the cost
of thermal power generation by power plant is around * [0 per | KW, which means countermeasure costs are 13%

of the total cost of power generation per KW. However, this is only one examptle of a trial calculation.
7.15.4 The economic influence of sulfur countermeasures

As I indicatedabove, in Japan when fossil fuel with asulfur content is combusted the cost must be calculated
according 1o the sulfur content volume and the cost is 10~20% of the fuel price. In macro-economics terms, this
is the equivalent influenceas an increasein the fuel price. The changes of the wholesale price of C-type heavy oil
show a remarkable increase from ¥ 9,100 per k€ in 1973, to ¥19,300in 1974and a peakof *¥61,400 in 1982.
In the 1990s it has been ata lower level of around ¥20,000 per k0. Theeconomic influence of the cost of sulfur

countermeasures was in large part absorbed by the changes in oil price resulting from the oil crisis.
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