
NOTICE CONCERNING COPYRIGHT 
RESTRICTIONS 

 
This document may contain copyrighted materials. These materials have 
been made available for use in research, teaching, and private study, but 
may not be used for any commercial purpose. Users may not otherwise 
copy, reproduce, retransmit, distribute, publish, commercially exploit or 
otherwise transfer any material. 

 
The copyright law of the United States (Title 17, United States Code) 
governs the making of photocopies or other reproductions of copyrighted 
material. 

 
Under certain conditions specified in the law, libraries and archives are 
authorized to furnish a photocopy or other reproduction. One of these 
specific conditions is that the photocopy or reproduction is not to be "used 
for any purpose other than private study, scholarship, or research." If a 
user makes a request for, or later uses, a photocopy or reproduction for 
purposes in excess of "fair use," that user may be liable for copyright 
infringement.

 
This institution reserves the right to refuse to accept a copying order if, in 
its judgment, fulfillment of the order would involve violation of copyright 
law.

 



Geothermal Resources Council, TRANSACTIONS Vol. 7, October 1983 

ANCILLARY BENEFITS OF GEOTHERMAL DEVELOPMENTS 

E. A. Stenstedt and W. A. Oester l ing 

Southern Pac i f i c  Land Company 
P a c i f i c  Gateway Bu i ld ing  

201 Mission St ree t  
San Francisco, CA 94105 

ABSTRACT 

This paper presents estimated rea l  values 
o f  anci 11 ary  benef i t s  o f  geothermal development. 
Several independent sources o f  informat ion w i l l  
be quoted inc lud ing  e f f o r t s  t o  quan t i f y  such 
benef i ts i n  monetary terms. 
exc lus ive ly  w i t h  benef i t s  t h a t  a re  no t  d i r e c t l y  
accountable o r  no t  immediately accepted and 
included i n  the  p r i c e  pa id  f o r  t he  resource. 
Geothermal development i s  here t rea ted  as 
meaning any u t i l i z a t i o n  o f  geothermal heat be 
i t  fo r  e l e c t r i c  power, process heat, comfort 
heating, a i r  condi t ioning, o r  o ther  energy 
purpose. 

This paper deals 

INTRODUCTION 

What's wrong w i t h  the  system t h a t  won' t  
a l low the  geothermal indus t ry  t o  go forward i n  
new areas when there i s  so much a n t i c i p a t i o n  i n  
geothermal development and when the  recogn i t ion  
o f  the  need f o r  new energy sources i s  so wide- 
spread? The fu tu re  o f  geothermal power has 
become t i e d  up i n  a controversy over how t o  
share the  costs and the  benef i ts.  It has there- 
fore become important f o r  us i n  the  geothermal 
indus t ry  t o  es tab l i sh  the  a n c i l l a r y  o r  i n d i r e c t  
bene f i t s  o f  geothermal energy as we l l  as cost  
and performance project ions.  This paper w i l l  
present i d e n t i f i c a t i o n s  and evaluat ions o f  the  
a n c i l l a r y  benefi ts. To do so, we have had inpu t  
from many sources making t h i s  p a r t  o f  t he  e f f o r t  
easy. However, the  hard p a r t  i s  t h a t  we a lso  
have t o  ask why i t  i s  necessary t o  go through 
such an exercise. 
under the  yoke o f  short-term p o l i t i c a l  decisions 
so t h a t  long-term and in tang ib le  bene f i t s  can be 
considered. But t h a t  w i l l  n o t  come eas i l y .  The 
indus t ry  w i l l  have t o  prepare the  ground by pro- 
v id ing  the  proper in fo rmat ion  and by mustering 
p o l i t i c a l  support. We w i l l  discuss t h i s  issue 
and o f f e r  some suggestions on what can be done. 

We need t o  ge t  ou t  from 

DISCUSSION 

Thi s presentat ion on anci 11 a ry  benef i t s  of 

F i r s t  i s  the  app l i ca t i on  t o  the  
geothermal energy i s  based on i npu t  from fou r  
sources. 

Ca l i fo rn ia  Publ ic U t i l i t i e s  Commission f o r  
approval o f  the  Heber Flash Power P lan t  submitted 
by Southern Ca l i f o rn ia  Edison Company. 
an assessment o f  the  Heber Binary Power P lan t  by 
San Diego Gas & E l e c t r i c  Company. The book 
en t i t l ed ,  ENERGY FUTURE-REPORT OF THE ENERGY 
PROJECT AT THE HARVARD BUSINESS SCHOOL, ed i ted  
by Robert Stobaugh and Daniel Yergin provides a 
general evaluation. F ina l l y ,  we w i l l  quote some 
statements issued by the  Cal i f o r n i a  Energy 
Commission. 
o f  i npu t  . 

Next i s  

This shows an impressive breadth 

Southern Ca l i f o rn ia  Edison has presented the  
i n d i r e c t  benef i t s  from development o f  geothermal 
energy t o  the  PUC as fo l lows: 

1. Reduced o i l  consumption 
2. Decreased a i r  emissions 
3. Development o f  C a l i f o r n i a ' s  na tura l  

res ou rces 
4. Meeting State 's ob jec t ive  t o  p ro tec t  

the  environment wh i le  promoting a 
sound economy 

5. Lessen impact on r a t e  payers from fue l  
cost  increases 

6. Reduced demand on cap i ta l .  

Other benef i t s  from geothermal p ro jec ts  may 
be very important such as: employment benef i ts;  
d i v e r s i f i c a t i o n  o f  power generation; the 
learn ing  and experience; increased competit ion 
among energy sources and development o f  by- 
product minerals t o  reduce s t ra teg i c  dependency 
on fo re ign  sources. It would be a major under- 
tak ing  t o  discuss a l l  these benef i t s  i n  d e t a i l  
o r  t o  t r y  t o  quant i fy t he  benef i t s  and costs. 
Fortunately, a couple o f  examples can be used t o  
gain a quick understanding o f  the magnitude of 
a l l  these benef i t s .  

San Diego Gas & E l e c t r i c  Company has 
assessed the  external  bene f i t s  o f  i t s  Heber 
Binary Pro jec t  on a request by the CPUC. 
a l  Economic Research performed t h a t  study w i t h  
the fo l l ow ing  spec i f i c  ob jec t ives  o f  general 
i n te res t :  

Region- 

. t o  i d e n t i f y  the  primary i n tang ib le  bene- 
f i t s  and costs re la ted  t o  the  Heber 
Pro jec t  ; 
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. t o  devise a ser ies of conceptual frame- 
work w i t h i n  which these ef for ts can be 
analyzed ; 

. t o  estimate d o l l a r  values f o r  the  most 
important i n tang ib le  bene f i t s  and costs 
fo r  t he  per iod i n  question. 

The major conclusions o f  the study l i s t  

. employment benef i ts . net  pub l i c  revenues . envi ronmental benef i t s  p r i m a r i l y  from en- 

. hanced a i r  q u a l i t y  
expected 1 earning and experience benef i ts . 

The repor t  po in ts  ou t  t h a t  " the  external  

e f fec ts ,  by t h e i r  very nature, are o f t e n  d i f f i -  
c u l t  t o  value i n  d o l l a r  terms. 
sometimes characterized as 'non-quant i f iab le '  
e f fec ts . "  While the repo r t  makes no c la im  t o  
possess the capab i l i t y  t o  measure the  d o l l a r  
values o f  these e f fec ts  d i r e c t l y ,  i t  suggests 
t h a t  t h e i r  values can be estimated w i t h i n  reason- 
able l i m i t s  through a v a r i e t y  o f  means. 

Indeed, they are 

The study summarizes San Diego County Net 
External Benef i ts a t  1.744 per  kwh probable 
i n  1985; the  Imperial  County Net External  
Benef i ts a t  1.214 per kwh probable a l so  i n  1985. 
The f igures  r i s e  t o  8.304 i n  1997 i n  San Diego 
County and 2.564 i n  Imperial  County. The 
r e s u l t s  are shown on Figures 1 and 2. 

Figure 1 San Diego County Net External Benef i ts 
( i n  4 per kwhr) 
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Figure 2 Imperial County Net External Benef i ts  and Costs 
( i n  & per kwhr) 
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The study has no doubt played an important 
r o l e  i n  convincing the PUC t o  approve the  
Geothermal Sales Contract f o r  the  Heber Binary 
Pro jec t  as s tated i n  t h e i r  dec is ion No. 83 05 047. 
During the  hearings on the  app l ica t ion  by San 
Diego Gas 81 E l e c t r i c  a PUC s t a f f  witness t e s t i f i e d  
t o  t h a t  fac t .  

Robert Stobaugh and Daniel Yergin, i n  t h e i r  

AT THE HARVARD BUSINESS SCHOOL, have estimated 
t h e  " r e a l "  cost  o f  a bar re l  o f  imported o i l .  To 
compute a p r i c e  f o r  incremental amounts o f  impor- 
t e d  o i l ,  they establ ished a t o t a l  "soc ia l  cost"  - 
t h a t  i s ,  market p r i c e  p lus the cos t  t o  the  soc iety  
o f  f u t u r e  p r i c e  hikes and economic d is rup t ions  
t h a t  might r e s u l t  from increasing demand. 
Although i n  t h i s  c a l c u l a t i o n  they d i d  no t  inc lude 
t h e  p o l i t i c a l  and the  more d i r e  economic conse- 
quences, the  best est imate o f  the cost s t i l l  came 
out  a t  $65 t o  $100 a bar re l  dur ing the second 
o i l  shock. To be conservative, they s e t t l e d  f o r  
$65 a b a r r e l  o r  about twice the average p r i c e  paid 
i n  the e a r l y  1980's f o r  imported o i l .  
economics o f  geothermal would look very good i n  
a comparison w i t h  o i l  a t  t h i s  pr ice.  

book, ENERGY FUTURE-REPORT OF THE ENERGY PROJECT 

The 

The C a l i f o r n i a  Publ ic  U t i l i t i e s  Commission 
recognizes i n  general t h a t  a1 ternate energy 
sources o f f e r  i n d i r e c t  a n c i l l a r y  benef i t s  t h a t  
j u s t i f y  the  promotion o f  such a1 ternate energy. 
This was expressed i n  a decision i n  January, 1982. 
The decis ion l i s t s  the fo l low ing  advantages t h a t  
apply t o  geothermal power: 

D i v e r s i f i c a t i o n  o f  the u t i  1 i t i e s  I 
resource plan 

~ i n i m i z a t i o n  o f  dependence on any s i n g l e  
source o f  generation 

Independence from fo re ign  f u e l  sources 
The use o f  domestic fuels i s  important 
f o r  reasons o f  in te rna t iona l  economics 
and p o l i t i c s  

Development o f  many small power p lan ts  
contr ibutes t o  system re1 i a b i  1 i ty 

Lead t ime i s  less  than for la rge  cent ra l  
p lants  a l lowing f o r  more f l e x i b i l i t y .  

P u t t i n g  t h i s  evidence together, we f i n d  
f i r s t  t h a t  everybody recognizes t h a t  geothermal 
power s p e c i f i c a l l y  and a1 ternate energy i n  
general car ry  i n t a n g i b l e  benef 1 t s  o f  consi derabl e 
Val ue. Several methods t o  ca l  cu la te  these Val ues 
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have produced d i f f e r e n t  resu l ts .  
there fore  faced w i t h  a dilemma as t o  what values 
t o  use. The numbers developed by San Diego Gas 
& E l e c t r i c  and by Stogaugh and Yergin are o f  
such magnitude t h a t  they could swing many 
marginal p ro jec ts  over t o  c l e a r l y  j u s t i f i e d  
pro jec ts .  The numbers cannot be ignored. 

We are 

Why i s n ' t  t he  evidence presented here 
enough? One answer i s  t h a t  quan t i f i ed  values 
are  based on assumptions, no t  h i s t o r i c a l  fac ts .  
Another answer i s  t h a t  the long term perspective 
i s n ' t  understood o r  appreciated by the  pub l ic  
and therefore general ly not supported by l eg i s -  
l a t o r s  and p o l i t i c a l  appointees. 

What happens if we f a i l  t o  ac t  on t h i s  
evidence? Evenutal ly t he  e f f e c t s  on power costs 
w i l l  show up on the  r a t e  payers' b i l l s .  The 
e f f e c t s  i n  Energy Future evaluated by Stobaugh 
and Yergin a f f e c t  a l l  o f  us. It i s  an i n t e r e s t  
of the  r a t e  payers and those who se t  the  ra tes  
t o  make the  long-term benef i t s  avai lable.  
Energy Future i s  everybody's concern. 

How can we accomplish these goals? It i s  
hard ly  possible t o  expect the  developers, 
inves tors  and f i n a n c i a l  i n s t i t u t i o n s  t o  j u s t i f y  
p ro jec ts  on i n d i r e c t  benef i t s  t o  r a t e  payers and 
the  publ ic.  
term values i s  required. The i n d i r e c t  benef i ts 
have t o  be converted i n t o  d o l l a r  amounts t o  
a t t r a c t  investment cap i ta l .  So i t  remains t o  
a l l  o f  us i n  the  geothermal indus t ry  t o  impress 
the  publ ic,  t he  l eg i s la to rs ,  and the  PUC. That 
ob jec t i ve  cannot be accomplished if we on ly  
t a l k  t o  each other.  
t o  the news rnedia,to the  l e g i s l a t o r s  and t o  the 
decis ion makers. For the  pub l i c  the  message 
must be simple and fo rce fu l .  
t he  message should be backed by vo ter  and elec- 
t i o n  support. To the  decis ion makers the facts 
must be presented i n  c lea r  language. 

Concrete recogn i t ion  of the long- 

The message must be ca r r i ed  

To the  l e g i s l a t o r s  

The geothermal power indus t ry  has come a 
long way towards matur i t y .  The technological 
s ta tus  i s  exce l len t .  The organizations a re  i n  
place t o  take o f f .  Commercialization keeps 
g e t t i n g  s t a l l e d  by p o l i t i c a l  hurdles. The t ime 
has come t o  tack le  t h a t  l a s t  obstacle. 
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