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ABSTRACT 

E f fec ts  o f  Development o f  Geothermal Energy on Promotion of Local 
A c t i v i t i e s  i n  Japan 

Mi tsuru  Sekioka" and Motoo Higo** 

) Department of Geoscience, Nat ional  Defense Academy, Yokosuka, * 
Kanagawa 239, Japan 

Yurakucho, Chiyoda, Tokyo 100, Japan 
) Japan Geothermal Energy Associat ion,  Denki Bldg. 1 - 7 - 1  ** 

Although Japan has a la rge  amount o f  geo- 
thermal resources because o f  a v o l c a n i c  
country,  environmental p ro tec t i on  a c t i v i -  
t i e s  and h o t e l / i n n  bus inesses  i n  spas 
around and i n  geothermal f i e l d s  are oppos- 
ed t o  development o f  geothermal  energy .  
T o  coex is t  w i t h  l o c a l s  developing enter-  
p r i s e s  of geothermal energy  t o  genera te  
e l e c t r i c  power propose t o  bear some bur- 
dens,in add i t i on  t o  g ran ts - in -a id  by the  
na t iona l  and loca l  governments. The loca l  
communities can, there fore ,  ob ta in  var ious 
b e n e f i t s  f rom development o f  geothermal  
energy. I n  the  present a r t i c l e ,  bene f i t s  
the communities have received are i l l u s t -  
r a t e d  separa te l y  f o r  s u p p l y i n g  o f  h o t  
water, a t t r a c t i n g  o f  t o u r i s t s ,  increas ing 
o f  t axa t i on  and in t roduc ing  o f  grants- in-  
a id .  

1. I n t roduc t i on  

As 83 a c t i v e  volcanoes o r  10 % o f  about 
800 ones i n  t h e  w o r l d  e x i s t s  i n  Japan, 
whose area i s  on ly  0 . 4 ~ 1 0 ~  km2 o r  0.27 % 
o f  1 . 4 6 ~ 1 0 ~  km2 o f  land area of the e n t i r e  
wor ld,  Japan i s  blessed w i t h  many beaut i -  
f u l  scenic spots having prospect ive geo- 
thermal resources. 

Recently Miyazaki e t  a1.(1991) estimated 
t h a t  t h e  h i g h  tempera ture  hyd ro the rma l  
resources above 15OoC i s  4 8 . 5 ~ 1 0 ' ~  J, the  
medium temperatur  r e s o u r c e s  between 90 
and 150°C i s  4 8 ~ 1 0 ' ~  J and the  low temper- 
a t u r e  resources between 42 and 90°C i s  
8 2 ~ 1 0 ~ ~  J.  

However, na t iona l  parks cover about 5.43 % 

o f  country of Japan. Moreover, the  Japa- 
nese have enjoyed the  pleasures o f  na tura l  
baths. Therefore, opposi t ions by environ- 
mental p ro tec t i on  a c t i v i t i e s  and ho te l / i nn  
businesses i n  l oca l  spas, who fea r  d ry ing  
up o f  shallow hot  sp r ing  we l l s  by d r i l l i n g  
o f  deeper geothermal ones f o r  geothermal 
power generation, are opposed f requent ly  
t o  development o f  geothermal energy. 

T o  get  harmony w i t h  l o c a l s  i n  developing 
s i t e s ,  l o c a l  governments and d e v e l o p i n g  
en terpr ises  o f  geothermal energy bear some 
k inds o f  burden. 

I n  1987 the  Geothermal Energy Associat ion 
organized a committee t o  promote growing 
o f  l oca l  a c t i v i t i e s  through development of 
geothermal energy. I n  the  present a r t i c l e ,  
based on i nves t i ga t i on  by the committee 
by 1994, var ious con t r i bu t i ons  o f  geother- 
ma 1 deve 1 opment on 1 oca1 communi t i es i n- 
c lud ing  spas are described f o r  the Mori ,  
Matsukawa, Onuma, Otake and Hatchobaru 
geothermal power p lan ts  (GPP). 

2 .  Supplying o f  ho t  water 

2 . 1 .  Mor1 GPP, Hokkaido P re f .  

Just  a f t e r  s t a r t i n g  o f  exp lo ra t ion  for a 
geothermal power p l a n t  i n  1973, some fea- 
s i b i l i t y  s tud ies  o f  d i r e c t  use o f  geother- 
mal water gushing w i t h  steam from produc- 
t i o n  we l l s  were ca r r i ed  ou t  by l oca l  gov- 
ernments. The power p l a n t  began t o  supply 
heat t ranspor ted by a f resh  water loop of 
250 t / h r  a t  8S°C produced from geothermal 
water o f  150 t / h r  a t  1 1 5 O C  b e f o r e  i t s  
r e i n j e c t i o n  through he t exchanger t o  31 
greenhouses (15,690 m ) when t h e  p l a n t  
s ta r ted  operat ion i n  1983. A s  o f  1986 the 
number o f  greenhouses increased t o  3 3 .  

9 

2 . 2 .  Matsukawa GPP, Iwate P re f .  

A p a r t  o f  geothermal steam was suppl ied t o  
nearby 3 inns f o r  t h e i r  space heat ing when 
the  power p l a n t  s ta r ted  i t s  operat ion i n  
October o f  1 9 6 6 .  I n  1 9 7 1  f resh -hea ted  
water o f  60 t / h r  a t  7OoC produced f rom 
r i v e r  water through heat exchanger us ing 
geothermal steam t o  the Hachimaritai reso r t  
housing complex. The supply ing system was 
improved and expanded t o  f u r t h e r  supp ly  
ho t  water o f  200 t / h r  a t  7OoC t o  95 green- 
houses o f  t h e  two a g r i b u s i n e s s e s  and 4 2  
ho te ls / inns ,  296 country cot tages and 24 
o thers i n  the Hachimantai reso r t  housing 
complex i n  1984. The improved system was 
t o  heat ho t  water of 48OC discharged from 
condensers o f  the  power p l a n t  by geother- 
mal steam through heat exchangers. 
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2 . 3 .  Onuma GPP, Ak i ta  Pref .  

D r i l l i n g  o f  product ion w e l l s  s e t  about f o r  
the power p l a n t  i n  1968,  a f t e r  3 years an 
e x p l o r a t i o n  p r o j e c t  s t a r t e d  i n  1 9 6 5 .  
Supplying o f  ho t  water o f  30 t / h r  a t  6 0  OC 
produced from r i v e r  water by j e t t i n g  geo- 
thermal steam t o  nearby 3 inns s t a r t e d  i n  
1972. A t  present the system i s  prov id ing 
hot  water o f  25 t / h r  a t  70-75OC t o  6 inns 
i n  Hachimantai spa f o r  bathing. 

2 . 4 .  Otake GPP, O i t a  Pref .  

The Otake GPP began t o  supply geothermal 
water gushing a t  e x p l o r a t i o n  w e l l s  t o  
l o c a l  community f rom 2 years  b e f o r e  i t s  
operat ion i n  1967 by 1983. Since 1984 the 
h o t  w a t e r  s u p p l y i n g  s y s t e m  has been 
switched over t o  fresh-heated water o f  150 
t / h r  a t  8OoC through heat exchangers. A t  
present 122 houses, 12 hote ls / inns  and 2 
greenhouses are benef i ted by the  system. 

2 . 5 .  Hatchobaru GPP, O i t a  Pre f .  

S i m i l a r  t o  t h e  case o f  Otake GPP, t h e  
p.lant s t a r t e d  t o  supply geothermal water 
from i t s  exp lo ra t ion  w e l l s  t o  Su j i yu  Spa 
near t h e  p l a n t  f rom 1 9 6 9  t o  1 9 8 3 .  A t  
present the p l a n t  suppl i e s  f r e s h  water o f  
150 t / h r  a t  80° produced t h r o u g h  h e a t  
exchangers  t o  1 6  houses and 30 
hote ls / inns.  

3.  A t t r a c t i n g  o f  t o u r i s t s  

Some geothermal power p l a n t s  have s e t  up a 
d isp lay room t o  g ive p u b l i c i t y  o f  explora- 
ti on, development and u t i  1 i zat  i on o f  geo- 
thermal energy. By combining the d isp lay 
room w i t h  s i g h t - s e e i n g  s p o t s  o f  nearby 
nat ional  parks, an increase i n  t o u r i s t s  i s  
attempted t o  cont r ibu tes  economically t o  
loca l  communities. 

3 .1 .  Mori GPP 

The Mor1 GPP i s  l o c a t e d  near  t h e  Onuma 
Nat iona l  Park.  Since 1 9 8 2  v i s i t o r s  o f  
about 4 00 come and see the d isp lay  room 
( 7 4 . 8  m ) every year. B 
3 . 2 .  Matsukawa GPP 

Matsukawa GPP i s  l o c a t e d  i n  t h e  Towada- 
Hachimantai Nat ional  Park. The GPP has no 
d isp lay room, but  v i s i t o r s  t o  the  GPP i s  
about 36 ,000  per year. 

3.3. Onuma GPP 

The Onuma GPP i s  located i n  the Towada- 
Hachimantai N a t i o n a l  Park .  I t  has no 
d i s p l a y  room. V i s i t o r s  t o  t h e  GPP i s  
4,500 per year. 

The Hatchobaru GPP i s  located i n  the Aso- 
Kuju Nat iona l  Park.  I t  has a d i s p l a y  
room, t o  which t o u r i s t s  i s  about  70,000 
per year. 

4. Taxation 

The loca l  t a x a t i o n  o f  l o c a l  communities, 
i n  which geothermal power p l a n t  i s  loca t -  
ed, abrupt ly  increased a t  the  beginning o f  
operat ion o f  the  GPP as a t u r n i n g  po in t .  

4 . 1 .  Mori GPP 

I n  Mori Town ( a  p o p u l a t i o n  o f  1 7 , 0 0 0 ) ,  
Hokkaido P r e f . ,  where t h e  Mor i  GPP i s  
located, the l o c a l  t a x a t i o n  increased 153 
% f r o m  Y 6 8 4 , 0 0 0 , 0 0 0  i n  1 9 8 0  t o  Y 
1 , 0 4 6 , 0 0 0 , 0 0 0  i n  1985 across the operat ion 
o f  the GPP i n  1982. 

4 . 2 .  Matsukawa GPP 

I n  Matsuo V i l l a g e  ( a  populat ion o f  7 3 0 0 ) ,  
Iwate  P r e f . ,  where t h e  Matsukawa GPP i s  
located, the l o c a l  t a x a t i o n  increased 121 
% f r o m  Y 7 5 , 0 0 0 , 0 0 0  i n  1 9 6 5  to Y 
9 1 , 0 0 0 , 0 0 0  i n  1969 across the  operat ion o f  
the GPP i n  1966. 

4 . 3 .  Onuma GPP 

I n  Kazuno C i t y  ( a  populat ion o f  45 ,000) ,  
A k i t a  Pref . ,  where the Onurna GPP i s  locat -  
ed, the l o c a l  t a x a t i o n  i n c r e a s e d  1 7 8  % 
f rom Y 4 6 9 , 0 0 0 , 0 0 0  i n  1 9 7 2  t o  Y 
837 ,000 ,000  i n  1975 across the operat ion 
o f  Onuma GPP i n  1974. 

4 . 4 ,  Otake and Hatchobaru GPPs 

I n  Kokonoe Town ( a  populat ion o f  1 4 , 0 0 0 ) ,  
O i t a  P r e f . ,  where t h e  O take  and t h e  
Hatchobaru GPP a r e  l o c a t e d ,  t h e  l o c a l  
t a x a t i o n  i n c r e a s e d  1 9 1  % f r o m  Y 
2 5 5 , 0 0 0 , 0 0 0  i n  1975 t o  Y 4 8 7 , 0 0 0 , 0 0 0  i n  
1978 across the  operat ion o f  the  Hatcho- 
baru GPP i n  1977.  The increase across the 
operat ion o f  Otake GPP i n  1967 i s  unknown 
by missing o f  the  data. 

5 .  Grants- in-aid 

For improvement p r o j e c t s  o f  a g r i c u l t u r e  by 
the use o f  geothermal energy i n  the l o c a l  
communities, where the  GPPs are located, 
the  nat ional  and l o c a l  governments provide 
var ious grants- in-a id  t o  the  agribusiness- 
es. 

On the other  hand, the  Japanese government 
has de l i vered  the  grant - in-a id  o f  develop- 
ment o f  power resources t o  the loca l  o f -  
f i c e s  w i t h  and around GPPs. 

5 . 1 .  Mori GPP 

3 . 4 .  Hatchobaru GPP For making o f  a g r i c u l t u r a l  l a n d s ,  con- 
s t r u c t i n g  o f  greenhouses and b u y i n g  o f  
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heat exchangers i n  the  greenhouse complex 
i n  Mori Town, the  M i n i s t r y  o f  Agr icu l tu re ,  
Forest ry  and F isher ies,  the  Hokkaido Pre- 
f e c t u r a l  Government and t h e  Mor i  Loca l  
Of f i ce  subs id i zed  t o  t h e  a g r i b u s i n e s s  Y 
257,000,000, Y 2,600,000 and Y 120,000, 
respec t ive ly .  

The gran t - in -a id  o f  development o f  power 
resources i s  Y 67,500,000 f o r  M o r i  Town 
and the  same amount f o r  t he  2 neighbor ing 
towns. 

5.2. Matsukawa GPP 

The M i n i s t r y  of Agr icu l tu re ,  Forest ry  and 
F isher ies ,  the  Iwate Pre fec tura l  Govern- 
ment and the  Matsuo Local O f f i c e  subs id i t -  
ed t o  the  2 agr ibusiness Y 224,000,000, Y 
49,000,000 and Y 74,000,000, respec t ive ly .  

5.3. Hatchobaru GPP 

The grant - in-a id  o f  development o f  power 
resources i s  Y 120,000,000 f o r  Kokonoe 
Town and the  same amount t o  the  neighbor- 
i ng  towns. 

Sekioka and Higo 

Thus, f o r  promot ion of  geothermal  power 
genera t ion  i n  Japan, i t  i s  necessary t o  
grow by p r o v i d i n g  economical  and s o c i a l  
bene f i t s  t o  the  l oca l  communities. 
The present a r t i c l e  shows var ious economi- 
c a l  and s o c i a l  p o l i c i e s  wh ich  have been 
a p p l i e d  t o  grow t h e  l o c a l  communi t ies  
where GPP are i n  operat ion.  

Another paper w i l l  t r e a t  development o f  
geothermal energy having harmony w i t h  the  
environmental p ro tec t i on  a c t i v i t i e s .  
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