10.2.2 Econcmlcal Evaluation

Benefit and Cost calculated in accordance with above conditions is shown in

Table 10.2-1.

Net Present Value (B-C), Benefit-Cost Ratio (B/C}, Equivalent Discount Rate

(Economic Internal Rate of Return) are as follows.

B-C 23,322,426 x 10% kis
BfC 4.929

EIRR 39.547
Thus it can be concluded that this project is superior to the reconstruction

of the power station unless otherwise the discount rate does not exceed

39.54%.

10.2.3 Sensitivity Analysis
Sensitivity analysis is made based on the following conditions.

Case-1 202 Increase of the construction cost

Case-2 20 Increase of operation and maintenance cost

Flow of in above.each case is shown in Table 10.2-2, 10.2-3. EIRR, B-C and
B/C ih each case are as follows. This table shows that this ﬁroject is much

superior to each case.

Case-1 Case-2
B-C (x10%ks) 22,407 .844 23,049,944
B/G 4.271 C4.713
EIRR (1) 35,15 39.31
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Table 10.2-1 Economic Evaluation
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Table 10.2-2 Economic Evaluation
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0.3  Soclo-econontic influence
10.3.1 Quitline

So far any certain method has not been established to evaluate socio-economic
influence on macro basis by introduction of environmental equipment. It shall

be pursued in the future.
In this chapter, the followings will be reported.
(1) History of introduction of environmental technology in Japan

(2) Some example of guantitative analysis on socio-economic influence by

introduction of environmental countermeasure

(3) Report on influence by introduction of De-80x system in Czech and

Slovak Federal Republic from a certain aspect

We have learned from our experience that there are the following possibilities
for benefits and losses generated from introduction of environmental

equipment.

(Benefits)
* Reduction of disease of the nation
¢ Improvement of living, social and natural environment
» Bconomic growth and expansion of. employment by investment for

environmental equipment
» Decrease of the sum paid for the indemnity for healthy damage
(Losses)
» Rise of consumer price by addition of environmental cost and decrease
of purchasing ability of the nation

10.3.2 History of Intreduction of Environmental Equipment in Japan

Since Japan promoted economic recovery and expansion of the production after

World War 1I, GNP recovered in 1955 (10 years after 1945) to the same as the
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highest level before World War II. Average annual increase of GNP recorded
8.8Z in the latter half of 1950's, 9.3% in the former half of 1960°s and 12.4%
in the latter half of 1960's. Since economic growth had been triggered by
heavy chemical industry in which more environmental pollutant was discharged
per ﬁnit production, environmental condition was getting worse in this period.
However the portion of the investment for environmental protection in total

capital investment of private sector was still low; around 3%.

Although some environmental laws were enacted after the latter half of 19530's,
governmental position for environmental protection was gtill unclear at that
period as seen in the example that such- clause as "the harmony between
envirdnméntal protection andAsound economic growth" was stipulated in the
laws. No governmental authorities existed for integrate administration in the

field of environmental protection.

Environmental pollution expanded in around 1970 all over the country, and it
became the most serious social problem. A total of 14 new environmental laws
were epacted and the clause of “to protect the environment in harmony with
economic growth" was. deleted from ‘Environmental Organic Law. The
Environmental Agency was established for the integration of the environmental
administration in 1971. Since that period the movement for environmental

protection promoted rapidly.

10.3.3 Environmental Protection Technology in Electric Power Sector

In electric power sector regulations were prepared'in 1970’s as "Environmental
Standard for Air Pollutant" including the standard for sulphur oxides effluent
was enacted in 1974 and "Environmental Standard for Nitrogen Dioxides® in
1978. Equipments for environmental protection were also introduced from

1970°s.

De-S0x éystems were introduced for the oil fired power station from 1972 and
for coal fired from 1975 : the first coal fired power station equipped with
DeSOx was Takasago_of EPDC. Since almost all the power stations for coal
fired and oil fired with high sulphur fuel in Japan have been equipped with

DeSOx at this stage, total number of power plants equipped with DeSOx are 68
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units and 23,450 MW in operation and 6 units and 3,500 MW in construction.

Almost all DeSOx are wet type.

De-NOx systems by the Selective Catalytic Reactor System were introduced from
the latter half of 1970 and Takehara of EPDC installed DeNOx in 1982 for the
first time as for the coal fired power station. At this moment all the
thermal power stations situated at neighbouring big cities including'oil
fired, coal fired and gas firing are equipped with DeNOx : 122 units and
44,000 MW in total., As the reéult that the environment&l standard in Japan
is the most strict all over the world, Japan is the most advanced country in
introduction of the DeSOx and DeNOx for thermal power stations and related

technology in these field.

10.3.4 Examples of Estimate for Socio-economic Influence by Intreduction of Environmental
Countermeasure '

In this section some examples of estimate for socio-economic influence by
introduction of environmental countermeasures already studied in Japan,
although a certain theoretical method has not yet been established for this

purpose as before-mentioned.

(1) Comparison between the sum of damages from Environmental Pollution and

the Cost incurred from Countermeasure for Environmental Protection

In a paper presented at the 1982 Tokyo conference of the Club of Rome,
Professor Yoilchi Kaya of the University of Tokyo offered a comparison
between the amount of anti-pollution funds spent in one year to deal
with sulphur oxides at their sources, such as plants, and the amount of
damage estimated to result from polluﬁion where there was a total lack
of pollution countermeasures. This comparison was based on notably
bold assumptions. As indicated by the tentatively calculated costs
shown in Table 10.3-1, the total damage arising from the absence of
anti-pollution measures (about ¥6 trillion, or $45 billion, annually.in
1976 prices) far exceeded the estimated actual coéts'of anti-pollution

measures (about ¥480 billion, or $3.7 billion, at 1976 prices).
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(2)

Tentative Statistics Relating to the Economic Impact of Anti-Pollution

Investments

The impact on the economy of anti-pollution investments must be
considered in terms of two major factors: namely, (1) the impact on
prices, brought about by increased costs related to investments; and
(2) the impact on income, induced by the increased demand for the anti-

pollution products and services.

The first factor, the impact on prices, would vary according to the
supply-demand relationship of the specific products. Nonetheless, cost
increases due to investments in pollution control will have an effect
on the prices of the particular products concerned., This, in turn,
will affect the prices of the products consumed by the industries that
manufacture goods using the particular products or parts in question as
raw materials. This, furthermore, will affect the prices of the end
consumer goods. When these prices rise, the demand for the various
consumer goods will decline according to their price elasticities
(rates of changes in demand according to price changes). This will
result in a decrease in investment in plant and equipment in each

industry, which in turn will lower its supply capacity.

The second' factor, the impact on income will be that anti-pollution
investments will become part of the cost of the industries making the
investments, and at the same time will increase the demand for the

products and services of the industries that receive the investments.

Furthermore, the increased demand in the anti-pollution industries will

expand the demand for materials and parts needed in investments
relating to those industries, and will constitute a factor promoting

investments in related industries and their capacity for supply.
As we have seen above, the effect of the first factor is to reduce the
real GNP (i.e. price effect) and the second factor is to expand the

real GNP (i.e. income effect).

The Environment White Book published in 1977 by Japanese Government

focuses on these two effects and offers tentative statistics relating
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to the macroeconomic impact produced by the environmental measures

taken during the decade between 1965 and 1975.

According to this document, the total private-sector investment in
anti-pollution measures during this period was ¥5.3 trillion (about $40
billion at 1970 prices). The following estimates for some economic
indices were shown as the effect of the investment for the
environmental equipment compared with the case where such investment

had not been carried out.

Effect of Investment for Environmental Eguipment

+ Good Effect

Real GNP 0.92 Increase
Real Consumption 0.4% Increase

Real Investment of Private Sector 7.4% Increase
+ Adverse Effect

International Balance of Payment 300 x 10% yen (2.2 x 10° Us
dollars) Decrease of Profit
Consumer's Price 1.22 Increase

Wholesaling Price 1.7%Z Increase

Real GNP is estimated to have beon . somewhat larger than when anti-
pollution measures had not been carried out. Thus, the analysis shows
the enforcement of rigorous counter-pollution measures had little ill

effect on the macroeconomy of the nation,
Other nations have had similar experiences. As the OECD says, "The
effect of anti-pollution investments on GNPs rangés from *neutral*' to

'negligible’." (See "The State of the Environment®, OECD; 1991).

Table 10.3-2 shows tentative calculations of the economic impact of

anti-pollution measures.
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10.3.5 Socio-economic Influence in Czech and Slovak Federal Republic

Based on the data and analysis abovementioned, socio-economic influence of the

introduction of environmental protection technology such as DeSOx in Czech and

Slovak Federal Republic on macro national economy will be estimated as

follows:

(1

(2)

(3)

GNP Growth and Expansion of Employment by Investment

It is recommended in this Report that the Project shall be implemented
as much as possible inside Czech and Slovak Federal Republic including
procurement and construction works. If the Project is materialized in
such a manner, it will have much good influence on Czechoslovak economy
by GNP growth and exﬁansion of employment. It will be brought by
procurement and distribution of matefials, construction works and
operation and maintenance of the DeSOx system by companies and

organizations inside Czech and Slovak Federal Republic.
Influence on electricity tariff will be absorbable.

Although investment for DeSOx éystem shall be returned by electricity
tariff, it is estimated that the rise in taviff will not be so miich and
tariff level will be getting less every year by the reduction of
unamortized assets for this Project as shown in this Report before. In
additioen, sinée Czechoslovak government is now starting the works on
revision of the electricity tariff system from governmental subsidy
basis to actual cost basis, it is thought not so difficult to include
necessary environmental cost such as the cost for this Project in new

electricity tariff system to be executed in near future.
Expectation for Export Market

It is thought to take not so long period for Czechoslovak companies and

organizations to catch up with the current technology level for the

production and operation of DeSOx system, judging from the present
level of Czechoslovak technology. Market for DeSOx system for coal
fired power stations around Czech and Slovak Federal Republic will be

getting larger including USSR, east European countries as well as OECD
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countries such as Germany on the background of the global environmental
dispute. Therefore, environmental protection industries such as DeSOx
system can be cultivated as one of the main exporting industries in
Czech and $lovak Federal Republic in near future by taking advantage of

technology and cost competitiveness.
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Table 10.3-1 Cowparison between Actual Cost for Counlermeasure

for Desulpburisation and Conceivable Damages

if no Countermeasure were made

10000
Mitliard
Yen

(1)

(2)

6. 05

Y e’

0,48 Fuel Conversion
0.12)

Actual Cost

1)

2)

Conversion of Fuel

Cost up by the increase of the portion
of low sulphur oil in total primary
energy consumption between 1976 and
1965.

Desulphurisation

Depreciation and Running Cost of
averaged DeSOx equipment x actual units
installed from 1965 to 13976

Conceivable Damages

Indemnity for Environmental Disease per a

patient x Number of Conceivable Patients in
1976 if no envirommental countermeasure were

made.

Ref: Report by Yoichi Kava
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Table 10. 3-2 ,
by Private Se

Ffiecct of Investment for Environmental Protection

ction on Macro Economy

Companies invested for
Environmental Prolection

Rise in Price Decrease of Demand

Cost Increase

(Price Effect)

Decrease of
[nvestment

| Investment

Capital Stock

-

Supply Ability

GNP

|t

Increase

ncrease of Invesiment

of Demand

Environmenial Industiries
(ex. Manufactures elc,)

Increase of

Demand

Increase of Income X
(Income Effect)

tn the case of no Invesiment

20(%)
| AR
Rea] GNP Ole—===meozz==w=7
in the case of no invesiment
(%) e
'Reﬂl InveslmEHt '-‘"‘_,---—---"
by Private SEClorO
27(%)

Real Consvoption 1
of Nations 0

it e

‘Real Internatlonzl®
Balance of Pavoent
{(Fith 1970 Price)

2

1
Consumer Price Index

2

_”““uuuuuu

(%6)

-
-
-
’,—‘
-
e

I-

(%)

—
—a—r

P ST i

Wholesale Price Index

19e5 65 67 66 6970 71 12 13 ¢ 15

Ref: Environmental White Paper of Japanese Government
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