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ABSTRACT 

The economic impact o f  e x i s t i n g  and prospec- 
t i v e  s t a t e  taxes and tax  incent ives on d i r e c t  
thermal appl icat ions o f  geothermal energy are 
evaluated. 
which have ex i s t i ng  po ten t i a l  geothermal a c t i v i -  
t i es .  
thermal producer and business en terpr ise  phases 
o f  f ou r  industr ial/commercial uses o f  geothermal 
energy are’synthesized and then placed i n  the  
ex i s t i ng  tax  structures o f  each s ta te  f o r  evalu- 
at ion.  The e f fec ts  o f  the s ta te  taxat ions on 
ne t  p r o f i t s  and tax  revenues are determined. 
Tax incent ives t o  accelerate geothermal develop- 
ment are also examined. 

Study area i s  e i g h t  western s ta tes  

Economic models representing the geo- 

INTRODUCTION 

The accelerated u t i l i z a t i o n  o f  geothermal 
energy resources f o r  d i r e c t  thermal app l i ca t ions  
can g rea t l y  enhance the  energy and economic 
development o f  the Western States. 
and/or p r o f i t s  f o r  the  energy producer o r  user 
are a key fac to r  i n  the  implementation o f  d i r e c t  
thermal appl i c a t i  ons . State , 1 oca1 and Federal 
taxes a l l  s i g n i f i c a n t l y  in f luence the cash f low 
and p r o f i t  percentages o f  geothermal operations. 
Several pub1 i shed and unpubl i shed studies have 
been ca r r i ed  ou t  on the  quan t i t a t i ve  e f f e c t s  o f  
the appl i cab1 e Federal tax  1 aws , p a r t i  cu l  a r l y  
those encompassed i n  the  Energy Tax Act o f  1978. 
This study addresses the  economic impact o f  s ta te  
and loca l  taxes and tax  incent ives on f u t u r e  geo- 
thermal developments i n  several western states.  
The primary object ives are t o  determine the  
v a r i a b i l i t y  i n  cash f l ow  and ne t  p r o f i t  a f t e r  
s ta te  and loca l  taxes f o r  the geothermal producer 
and/or user and t o  estimate the  tax  revenues 
generated by geothermal developments f o r  d i f f e r e n t  
taxa t ion  l eve l s  and various tax  incent ives.  Both 
ex i s t i ng  and prospective taxat ions and tax  i n -  
centives are examined. 

Economics 

TECHNICAL APPROACH 

Pr inc ipa l  components o f  t h i s  s ta te  tax  study 
are the ex i s t i ng  (1979) s ta te  and loca l  t ax  s t ruc-  
tures o f  each o f  e igh t  western states, r e a l i s t i c  
business economic models o f  f ou r  types o f  d i r e c t  
thermal appl icat ions , computer s imulat ions o f  
cash f lows and tax  payments, evaluat ion o f  se- 

l ec ted  tax  incent ives on p r o f i t a b i l i t y ,  and ag- 
gregations o f  prospective s ta te  tax  revenues 
fo r  three scenarios o f  f u tu re  geothermal a c t i v -  
i t y .  The s ta te  and loca l  t ax  structures have 
been compiled from the study by Wagner (1977) , 
s t a t e  tax  s ta tu tes  and regulat ions,  and i n t e r -  
views w i t h  s ta te  tax  o f f i c i a l s .  The fou r  geo- 
thermal business economic models cons is t  o f  the 
fo l low ing :  low temperature process heat f o r  a 
greenhouse f o r  wholesale f lower production; 
space and ho t  water heat ing f o r  an apartment 
complex; process heat f o r  a food processing 
indus t ry  ; and small -scale e l  e c t r i  ca l  power gen- 
e ra t i on  and cascaded d i r e c t  thermal heat f o r  a 
small i n d u s t r i a l  park. The economic models have 
been composed from commerce, indus t ry  and DOE 
data. The computer s imulat ions are performed 
using the  System f o r  Economic Evaluation under 
Risk (SEER) program o f  Science Applications, Inc.  
(Grange e t  a1 . , 1978). The selected tax  incen- 
t i v e s  are those being u t i l i z e d  o r  considered by 
c e r t a i n  s ta te  governments and others ava i lab le  
t o  s ta te  tax ing  au tho r i t i es .  

, 

STATE TAX STRUCTURES 

A l l  re levant  s ta te  and loca l  taxes f o r  both 
the geothermal energy product ion operat ion and 
the energy-using business operation have been 
considered and compiled f o r  t h i s  study. This 
approach has been used since i n  numerous d i r e c t  
thermal app l i ca t ions  the  energy producer and user 
may be one and the same par ty  f o r  t axa t i on  pur- 
poses. Nevertheless, t ax  computations fo r  an 
in tegra ted  operat ion requ i re  a d i s t r i b u t i o n  o f  
the  .cap i ta l  investment , operat ing expenses , and 
incomes between the d i s t i n c t  economic phases of 
the  t o t a l  operation. Deta i led  descr ipt ions of 
the s ta te  and loca l  taxes are contained i n  the 
p r o j e c t  repo r t  (Bronder and Meyer, 1980). 

GEOTHERMAL/BUSI NESS ENTERPRISE ECONOMIC MODELS 

The basic physical and operat ional  features 

The fou r  models represent d i f f e r e n t  
o f  the fou r  business economic models are 1 i s t e d  
i n  Table 1. 
p l a n t  sizes, land areas, number o f  geothermal 
we1 1 s , we1 1 depths, and energy requirements. 
They are intended t o  represent a cross-section 
o f  prospective smal 1 -scale goethermal producer/ 
business enterpr ises,  b u t  they do n o t  cons t i t u te  
a comprehensive sampling and do no t  include 
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1 arger scale electrical  power plants. 

A summary statement of the capital invest- 
ment factors for the four models is  provided i n  
Table 2. The summary statement distinguishes be- 
tween the geothermal energy production operation 
and the energy-consuming business enterprise. 
The geothermal producer statement itemizes the 
separate investments for  the reservoir system 
(intangible and tangible) , transmission system 
and conversion system. The business enterprise 
statement itemizes the capital investments for  
1 and , bui 1 dings , personal property, hea ti ng and 
cooling system, machinery and plant equipment, 
and inventory or working capital. The total  geo- 
thermal capital investments range from $304 thou- 
sand t o  $10.5 million; the business enterprise i n -  
vestments range from $624 thousand to $29.5 mil- 
lion for  the four models. The eothermal energy 

lo! Btu/yr plus 1000 KWe. 
re uirements range from 23 X 10 !I Btu/yr t o  150 X 

COMPUTER SIMULATIONS 

The l i f e  cycle investment analyses have been 
carried out, using the SEER program, for  single 
units of each of the four geothermal producer/ 
business enterprises i n  each of eight western 
states.  Base year is 1979. SEER i s  a general- 
ized system which can be applied to any invest- 
ment that  generates future cash flows over time. 
SEER contains special tax calculations for  min- 
eral and energy resource investments. Profit- 
ab i l i t y  measures computed by SEER include: d i s -  
counted cash flow ra te  of return, net present 
value, payback period, discounted payback period, 
revenue requirement, and wealth growth rate.  All 
ca-lculations are performed w i t h  after-tax net 
cash flows. 

Taxes by level of government were computed 
year by year for  a 30-year l i f e  cycle. In the 
f i rs t  stage analysis the l i f e  cycle simulations of 
the reservoir and the transmission systems are 
calculated separately from the energy consuming 
enterprises. The norm for reservoir and trans- 
mission systems was a rate-of-return of 30% on 
equity investment and a 12% rate-of-return on i n -  
debtedness. The second stage of the analysis was 
the integration of the reservoir and transmission 
system w i t h  the business operation. A t  this 
stage, the rate-of-return for  the total  integrated 
enterprise was assumed to be 16% for  the equity 
investment and 12% on indebtedness. 

SAMPLING OF COMPUTATIONAL RESULTS 

The economic effects of taxation are docu- 
mented numerically i n  terms of net present value, 
payback period and discounted cash flow ra te  of 
return versus average annual s t a t e  and local 
taxes. 
for  the food processing enterprise are presented 
i n  Table 3. The State of Nevada serves as a good 
reference point since i t  was the lowest tax s t a t e  
and had a consistently h i g h  p rof i tab i l i ty  and 
short payback period. For example, the total  i n -  
tegrated food processing enterprise i n  Nevada had 

By way of i l lus t ra t ion ,  a selection of data 

a payback period which was 5.5 years less  than 
the highest tax s t a t e ,  a discounted cash flow 
ra te  of return, which was 5 percentage points 
higher, and a net percent value a f te r  a 16% rate 
of return, which was $3.7 million higher compared 
t o  the highest tax s ta te .  A graphical represen- 
tation of the net present value data for the 
total  inte rated enterprise reveals t h a t  a de- 
crease of 8430,000 i n  net present value ( a f t e r  a 
16% rate of return) occurs for  each $100,000 i n  
annual s t a t e  and 1 oca1 taxes. 

In the case of the reservoir and transmis- 
sion system alone, the food processing simula- 
tion showed a similar pattern. 
iod varied from 4.8 years i n  Colorado t o  2.4 
years i n  Nevada, and the discounted cash flow 
rate of return rose from 21% i n  Colorado to 
34.5% i n  Nevada on the same enterprise. 
nual s t a t e  and local tax was $83,000 i n  Nevada, 
$718,000 i n  Arizona, and $670,000 i n  Colorado 
from the reservoir and transmission system por- 
tion of the food processing operation. 
and income taxes were almost entirely responsible 
for the differences. 

The payback per- 

The an- 

Property 

The property tax is a particularly important 
factor as an impact on profitabil i ty because the 
property tax i s  imposed from the in i t i a l  year of 
investment unless there a re  exemptions. 
income taxes are not as great a factor as a rule, 
because of the delay i n  tax l i ab i l i t y  over time 
associated w i t h  accelerated depreciation, de- 
pletion, and investment tax credit .  Furthermore, 
new enterprises are generally not very profit- 
able during the f i rs t  several years of the l i f e  
cycle. 

State 

MAJOR FINDINGS 

The s t a t e  by s t a t e  comparisons reveal a 
wide difference i n  total  tax b i l l s  for the geo- 
thermal reservoir and transmission systems as 
well as the related energy consuming business 
enterprises. The differences are not traced to 
energy taxes, such as severance taxes, since 
these are seldom imposed upon geothermal activ- 
i t y .  The basic reason fo r  the wide differences 
are the s t a t e  income tax rates and provisions 
and the property tax imposition. Sales taxes 
were not a sizable factor unless the energy out- 
p u t  was subject t o  a yearly tax as in the case 
of the small scale energy systems. 

State and local taxes had a significant ef- 
fec t  on net present value, payback periods, and 
discounted cash flows. While the economics of 
decision-making were not specifically addressed, 
the differences i n  taxes appear large enough 
to be a factor i n  decisions to  go forward w i t h  a 
capital investment or  t o  decide against it .  Where 
there i s  f l ex ib i l i t y  i n  the location of an oper- 
ation, the differences among the s ta tes  i n  the 
taxes levied would appear h i g h  enough to  be a 
factor in the locational decision. 

Recent Federal tax changes , which have been 
adopted almost i n  t he i r  entirety by the s ta tes ,  
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Table 1. Basic features of geothermal producer/business enterprise models 

~ G e o t m  ~ 

We1 1 Energy 
Re uirement 

27 
Model (sq. f e e t )  (acres) We1 1 s ( fee t )  (10 Btu/Yr) 
Greenhouse 100,000 60 2 1,500 
Apartment Complex 300,000 (500 units)  20 2 1,000 23 
Food Processor 200,000 80 3 7,000 346 
Industrial Park (5-10 Small Plants) 100 4 2 (h 10,000 and 150 + 

B Physical Size Land Area. No. of Depth 

2 (h 5,000 1000 KWe 

Table 2. Summary statement o f  capital investment factors 

Apartment Food I ndus tri a1 
Greenhouse Complex Processor Park 

Geothermal Producer Statement 
Reservoi r i nves tment $203,700 $1 38,000 $4,536,993 $7,998,300 
Transmission investment 100,000 219,500 804,000 1,176,500 
Power conversion system ------- ------- ------- 1,131,400 ------- ------- 549,100 Direct thermal transfer system ------- 
Total Capital Investment 8303,7oO $m7,5oD $1 0,855,300 

Business Enterprise Statement 
Land $ 40,000 $500,000 $ 400,000 
Bui  1 dings 294,000 10,500,000 3,000,000 

Heating & Cooling System 120,000 1,000,000 800,000 Appl i cab1 e 
6,000,000 

Inventory/Working Capital 50,000 ------- 19 332,000 

Not ------- 500,000 Persona 1 Property ------- 
Machi nery/Pl ant  Equi pment 120,000 ------- 
Total Capital Investment $624,ooo $12,500,000 $29,532,ooo 

~~ ~~~ ~ ~~ ~~~~ ~~ ~ 

Table 3. Selected data on state taxes and business prof i tabi l i ty  

Greenhouse Apartment Complex Food Processor- Small Scale Enerq 
State  mST( $1 03) NPV(810q AA ST($lOJ) NPV($lOS AAST($lOJ) NPV($lOJ) AAST($lOJ) NPV ($1 04 

Total Integrated Business Enterprise 
Arizona - 31. 72.6 342. -4,400. 718. 
Colorado 35.4 64.8 392. -4,100. 670. 
Idaho 19.5 142. 246 -3,800. 580. 
Montana . 20. 151. 251. -3,200. 731. 
Nevada 9.8 174. 92. -3,100. 83. 
New Mexico 16. 157. 239. -3,600. 476. 
North Dakota 15.2.  174. 21 7. -3,500. 535. 
Utah 12. 164. 196. -3,600. 310. 

Reservoir and Transmission System Only 
Arizona 11. 5.7 12. - 
Idaho 7. 13.8 6. -101. 57.. 
Montan a 3. 20.9 4. -56. 111. 
Nevada 3. 18.5 2. -32. 31. 
New Mexico 5. 19.7 5. -49. 107. 
North Dakota 4.7 23.0 1.9 -3. 92. 
Utah 3. 20.6 4. -48. 41. 
AAST '= Average Annual State Taxes, NPV = Net Present Value 

Colorado 7. 15.2 8. -71. ; 7;: 

-58. 
1,100. 
1,800. 
2,100. 
3,800. 
2,500. 
2,800. 
3,100. 

-1 09. 
-428. 
-302. 
-1 82. 
+167. 
+38. 

-205. 
t152. 

306. 
222. 
173. 
211. 
79. 

212. 
148. 
167. 

170. 
143. 
110. 
106. 
41 

110. 
85. 
44. 

-2,000. 
-1,500. 
-1,300. 
-1,100. 

-720. 
-1,300. 

-960. 
-2,100. 

12. 
18. 
38. 
90. 

-24. 
30. 

. 87. 
105. 
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have mitigated the impact of the s t a t e  income tax. 
Depletion allowances, expensing of intangible 
dr i l l ing  costs and accelerated depreciation have 
reduced the impact of the s t a t e  income taxes. A 
feature not adopted by the s t a t e s  has been an 
investment tax credit  for  geothermal energy 
production or  usage. Tax credits which a re  being 
extended to other alternative energy sources 
should be extended to  geothermal energy. 

Property taxes are burdensome on geothermal 
energy because of the capital intensity of such 
economic developments. 
great deal of attention given to  geothermal energy 
insofar as property taxation is  concerned. 

There has not been a 

The Nevada exemption of intangible d r i l l i ng  
investments deserves attention and action by other 
states.  And while taxation of the resource in 
s i t u  has not been an issue i n  most of the s ta tes ,  
i t  could very well become an issue. There does 
not appear to be an exemption of geothermal re- 
sources i n  situ under the property tax s ta tu tes  
or  s t a t e  constitutions of the western s t a t e s  
studied. Water rights were found to  be taxable 
i n  the western s ta tes  included i n  this study; 
exceptions were Utah and Idaho, which exempt 
water rights when used for irrigation purposes. 

POLICY RECOMMENDATIONS 

In order to accelerate geothermal and re- 
lated us ing  enterprise developments, the follow- 
i n g  tax policy should be considered: 

1. Investment tax c red i t  should be allowed 
by the s ta tes  for geothermal energy production 
and delivery systems. Tax credits should be ap- 
plicable to  the operation without any time re- 
s t r ic t ion .  

ductible as an expense as are development costs. 

geothermal developments e i ther  as an in i t i a l  tax 
on tangi b l  e i nves tments or  on the producti ve 
output on a yearly basis. 

Severances taxes should not be applied 
to  geothermal extraction. 

Property taxes should be reduced by ex- 
emption of intangible d r i l l i n g  investments i n  the 
reservoir development as i s  now done i n  Nevada. 
In s ta tes  where property i s  classified fo r  taxa- 
tion, alternative energy sources such as geo- 
thermal should be classified a t  a low percent of 
fu l l  value for property t a x  assessments. In order 
to accelerate a1 ternative energy development , the 
s ta tes  should consider an exemption such as the 
f i ve-year exemption of property taxes a1 1 owed i n  
North Dakota for  certain job-creating businesses. 
The present methods of assessing and taxing geo- 
thermal energy should be examined to ascertain 
whether a capital i zation of income approach would 
be more r ea l i s t i c  or whether or  not more rapid 
depreciation schedules should be used. 

2. 

3. 

Exploration costs should be made de- 

Sales taxes should not be applied to  

4. 

5. 

to geothermal energy. 
s t a t e  and local tax systems have been created 
over the years w i t h i n  a statutory and constitu- 
tional framework. In order t o  accelerate a l t e r -  
native energy development , there may be required 
some alteration of traditional tax structures.  
I t  is hoped t h a t  this study will provide an i m -  
proved guideline as to what the necessary changes 
should be. 
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The thrust of the recommendations is to  
foster tax policies to accelerate geothermal de- 
velopment. A t  a minimum, the incentives adopted 
for  solar energy should be extended by the s ta tes  
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