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Renewable Energy May Save the World, 
But Will It Save Me Money?
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.28364 + .12008 = .40372 / CCF

= $4.04 / MCF
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Delivered NG increased from $4.04
to $10.67 (264%) in 8 years! That’s

12.9% per year compounded.

($236.87 - $9.50) / 21.3 MCF = $10.67 / MCF
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($69.59 - $6.00) / 473 kWh = 13.5 cents / kWh

or 11.5 cents/kWh without the Green Premium
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Form Units Price/Unit BTUs/Unit
Price/MBTU

of Fuel
Conversion
Efficiency

Price/MBTU
Delivered

Natural Gas MCF (1000 cu. ft.) $10.67 920,000 $11.60 90% $12.89
Fuel Oil (#2) gallons $2.11 142,000 $14.86 80% $18.57
Propane gallons $2.32 93,000 $24.95 90% $27.72
Firewood cords $190.00 20,000,000 $9.50 65% $14.62
Wood pellets tons $225.00 16,500,000 $13.64 85% $16.04

Electricity kWh $0.1150 3,413 $33.69 100% $33.69
$33.69 200% $16.85
$33.69 300% $11.23

Gasoline
(Highway) gallons $2.57 114,000 $22.54 13% $178.92
Diesel gallons $2.35 128,000 $18.36 15% $122.40

air-to-air heat pump:
ground source heat pump:

© 2009 by John Richter
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Year
Keep

Existing
Cheap

Furnace
High-Eff
Furnace

AFUE of Furnace 65% 80% 93%
Initial Cost 0 $0 $2,000 $2,600
Fuel Cost 1 $1,400 $1,138 $978

2 $1,400 $1,138 $978
3 $1,400 $1,138 $978
4 $1,400 $1,138 $978
5 $1,400 $1,138 $978
6 $1,400 $1,138 $978
7 $1,400 $1,138 $978
8 $1,400 $1,138 $978
9 $1,400 $1,138 $978

10 $1,400 $1,138 $978

Total $14,000 $13,375 $12,385

Simple Payback 7.6 6.2
ROI 13.1% 16.2%
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Year

Keep
Existing

Cheap
Furnace

High-Eff
Furnace

AFUE of Furnace 65% 80% 93%
Initial Cost 0 $0 $2,000 $2,600
Fuel Cost 1 $1,400 $1,138 $978

2 $1,400 $1,138 $978
3 $1,400 $1,138 $978
4 $1,400 $1,138 $978
5 $1,400 $1,138 $978
6 $1,400 $1,138 $978
7 $1,400 $1,138 $978
8 $1,400 $1,138 $978
9 $1,400 $1,138 $978
10 $1,400 $1,138 $978

Salvage Value $0 ($1,000) ($1,300)

Total $14,000 $12,375 $11,085

Simple Payback 8 6
ROI 13.1% 16.2%
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Fuel Escalation Factor 10% per year

Year
Cheap

Furnace
High-Eff
Furnace

AFUE of Furnace 80% 93%
Initial Cost 0 $2,000 $2,600
Fuel Cost 1 $1,138 $978

2 $1,251 $1,076
3 $1,376 $1,184
4 $1,514 $1,302
5 $1,665 $1,433
6 $1,832 $1,576
7 $2,015 $1,733
8 $2,217 $1,907
9 $2,438 $2,097

10 $2,682 $2,307
11 $2,950 $2,538
12 $3,245 $2,792
13 $3,570 $3,071
14 $3,927 $3,378
15 $4,320 $3,716
16 $4,752 $4,087
17 $5,227 $4,496
18 $5,749 $4,946
19 $6,324 $5,440
20 $6,957 $5,984

Total $67,150 $58,643
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Fuel Escalation 10% per year
Discount Rate 7% per year (Home Equity Loan Rate)

Year
Discount

Factor
AFUE of Furnace 80% 93%

Cost
Discounted

Cost Cost
Discounted

Cost

Initial Cost 0 1.000 $2,000 $2,000 $2,600 $2,600
Fuel Cost 1 0.935 $1,138 $1,063 $978 $914

2 0.873 $1,251 $1,093 $1,076 $940
3 0.816 $1,376 $1,124 $1,184 $966
4 0.763 $1,514 $1,155 $1,302 $994
5 0.713 $1,665 $1,187 $1,433 $1,021
6 0.666 $1,832 $1,221 $1,576 $1,050
7 0.623 $2,015 $1,255 $1,733 $1,080
8 0.582 $2,217 $1,290 $1,907 $1,110
9 0.544 $2,438 $1,326 $2,097 $1,141
10 0.508 $2,682 $1,363 $2,307 $1,173
11 0.475 $2,950 $1,402 $2,538 $1,206
12 0.444 $3,245 $1,441 $2,792 $1,240
13 0.415 $3,570 $1,481 $3,071 $1,274
14 0.388 $3,927 $1,523 $3,378 $1,310
15 0.362 $4,320 $1,566 $3,716 $1,347
16 0.339 $4,752 $1,610 $4,087 $1,385
17 0.317 $5,227 $1,655 $4,496 $1,423
18 0.296 $5,749 $1,701 $4,946 $1,463
19 0.277 $6,324 $1,749 $5,440 $1,504
20 0.258 $6,957 $1,798 $5,984 $1,546

Total $67,150 $30,002 $58,643 $26,688

Cheap
Furnace

High-Eff
Furnace
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Solar Solar 
DHW DHW 
TLCCTLCC

Year
Discount

Factor
Cost Discounted

Cost Cost
Discounted

Cost
After Tax 

Credit

Rate: 7.0% 4.5%

0 1.000 $0 $0 $6,318 $6,318 $4,423
1 0.935 $518 $484 $203 $189 $189
2 0.873 $541 $472 $212 $185 $185
3 0.816 $565 $461 $221 $181 $181
4 0.763 $591 $451 $231 $176 $176
5 0.713 $617 $440 $242 $172 $172
6 0.666 $645 $430 $253 $168 $168
7 0.623 $674 $420 $264 $164 $164
8 0.582 $704 $410 $276 $160 $160
9 0.544 $736 $400 $288 $157 $157

10 0.508 $769 $391 $301 $153 $153
11 0.475 $804 $382 $315 $150 $150
12 0.444 $840 $373 $329 $146 $146
13 0.415 $878 $364 $344 $143 $143
14 0.388 $917 $356 $359 $139 $139
15 0.362 $958 $347 $375 $136 $136
16 0.339 $1,002 $339 $392 $133 $133
17 0.317 $1,047 $331 $410 $130 $130
18 0.296 $1,094 $324 $428 $127 $127
19 0.277 $1,143 $316 $448 $124 $124
20 0.258 $1,194 $309 $468 $121 $121

Total $16,235 $7,799 $12,675 $9,372 $7,476

Current Electric
Water Heater

Proposed
Solar DHW
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PV in PV in 
Hawaii Hawaii 
TLCCTLCC

Year
Discount

Factor

Cost
Discounted

Cost Cost
Discounted

Cost
After Tax 

Credit

Rate: 4.2% 4.5%

0 1.000 $0 $0 $10,000 $10,000 $7,000
1 0.960 $568 $545 $0 $0 $0
2 0.921 $594 $547 $0 $0 $0
3 0.884 $620 $548 $0 $0 $0
4 0.848 $648 $550 $0 $0 $0
5 0.814 $677 $551 $0 $0 $0
6 0.781 $708 $553 $0 $0 $0
7 0.750 $740 $555 $0 $0 $0
8 0.720 $773 $556 $0 $0 $0
9 0.691 $808 $558 $0 $0 $0

10 0.663 $844 $559 $0 $0 $0
11 0.636 $882 $561 $0 $0 $0
12 0.610 $922 $563 $0 $0 $0
13 0.586 $963 $564 $0 $0 $0
14 0.562 $1,007 $566 $0 $0 $0
15 0.539 $1,052 $567 $0 $0 $0
16 0.518 $1,099 $569 $0 $0 $0
17 0.497 $1,149 $571 $0 $0 $0
18 0.477 $1,200 $572 $0 $0 $0
19 0.458 $1,254 $574 $0 $0 $0

20 0.439 $1,311 $576 $2,000 $878 $615
21 0.421 $1,370 $577 $0 $0 $0
22 0.404 $1,431 $579 $0 $0 $0
23 0.388 $1,496 $581 $0 $0 $0
24 0.373 $1,563 $582 $0 $0 $0
25 0.358 $1,634 $584 $0 $0 $0
26 0.343 $1,707 $586 $0 $0 $0
27 0.329 $1,784 $587 $0 $0 $0
28 0.316 $1,864 $589 $0 $0 $0
29 0.303 $1,948 $591 $0 $0 $0
30 0.291 $2,036 $593 $0 $0 $0

Total $34,652 $17,055 $12,000 $10,878 $7,615

Buy Utility
Electricity

Proposed
PV System
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MI or MI or 
WIWI PV PV 
TLCCTLCC

Year
Discount

Factor

Cost
Discounted

Cost Cost
Discounted

Cost
After Tax 

Credit

Rate: 4.2% 4.5%

0 1.000 $0 $0 $10,000 $10,000 $7,000
1 0.960 $161 $155 $0 $0 $0
2 0.921 $168 $155 $0 $0 $0
3 0.884 $176 $155 $0 $0 $0
4 0.848 $184 $156 $0 $0 $0
5 0.814 $192 $156 $0 $0 $0
6 0.781 $201 $157 $0 $0 $0
7 0.750 $210 $157 $0 $0 $0
8 0.720 $219 $158 $0 $0 $0
9 0.691 $229 $158 $0 $0 $0

10 0.663 $239 $159 $0 $0 $0
11 0.636 $250 $159 $0 $0 $0
12 0.610 $261 $159 $0 $0 $0
13 0.586 $273 $160 $0 $0 $0
14 0.562 $285 $160 $0 $0 $0
15 0.539 $298 $161 $0 $0 $0
16 0.518 $312 $161 $0 $0 $0
17 0.497 $326 $162 $0 $0 $0
18 0.477 $340 $162 $0 $0 $0
19 0.458 $356 $163 $0 $0 $0

20 0.439 $372 $163 $2,000 $878 $615
21 0.421 $388 $164 $0 $0 $0
22 0.404 $406 $164 $0 $0 $0
23 0.388 $424 $165 $0 $0 $0
24 0.373 $443 $165 $0 $0 $0
25 0.358 $463 $166 $0 $0 $0
26 0.343 $484 $166 $0 $0 $0
27 0.329 $506 $167 $0 $0 $0
28 0.316 $528 $167 $0 $0 $0
29 0.303 $552 $167 $0 $0 $0
30 0.291 $577 $168 $0 $0 $0

Total $9,822 $4,834 $12,000 $10,878 $7,615

Buy Utility
Electricity

Proposed
PV System



Jun-2009 34

(2��������!���������������(2��������!���������������
��������/��������	
�������������/��������	
����� 00���-	��

���-	��



�� ,��������
������
�����
	�/��%��!�
�+;���������
��,��������
������
�����
	�/��%��!�
�+;���������
��

  ���	
���!��:�$#
  ���	
���!��:�$#

�� $!������������������
�	��������
�	�����77A�
	���$!������������������
�	��������
�	�����77A�
	��� DD����

�� ������
��!������#�3��
��!���	�0���	������
  ��� ��
�� ������
��!������#�3��
��!���	�0���	������
  ��� �� MM
 �
�
����EB#�7>�
��E?�>��
��# �
�
����EB#�7>�
��E?�>��
��#

�� $!������
����%������� 
���	
���!��
�� ���	
��$!������
����%������� 
���	
���!��
�� ���	
�� GG� ��
� ��
 HH������
��
���
����
���
��

B�������>&)!�	
����������
����������77@B�������>&)!�	
����������
����������77@
��������>&)!�	
����������
����������7�7��������>&)!�	
����������
����������7�7

�� +
������6����7��&)!>����#B��E>&)!��+
������6����7��&)!>����#B��E>&)!�� �� E?��6�E?��6�



Jun-2009 35

Year
Discount

Factor

Cash Discounted Cash Discounted

Rate: 4.2%
0 1.000 -$7,000 -$7,000 -$7,000 -$7,000
1 0.960 $833 $800 $665 $638
2 0.921 $833 $767 $665 $613
3 0.884 $833 $737 $665 $588
4 0.848 $833 $707 $665 $564
5 0.814 $833 $678 $665 $541
6 0.781 $833 $651 $665 $520
7 0.750 $833 $625 $665 $499
8 0.720 $833 $600 $665 $479
9 0.691 $833 $575 $665 $459

10 0.663 $833 $552 $665 $441
11 0.636 $833 $530 $665 $423
12 0.610 $833 $509 $665 $406

Total $3,000 $731 $981 -$830

65 cents per kWh 53 cents per kWh
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Wind in Wind in 
ClassClass --55
SiteSite

Year
Discount

Factor

Cost
Discounted

Cost Cost
Discounted

Cost

Rate: 5.2% 4.5%

0 1.000 $0 $0 $22,400 $22,400
1 0.951 $2,008 $1,909 $0 $0
2 0.904 $2,098 $1,896 $200 $181
3 0.859 $2,193 $1,883 $0 $0
4 0.816 $2,291 $1,871 $200 $163
5 0.776 $2,395 $1,858 $0 $0
6 0.738 $2,502 $1,846 $200 $148
7 0.701 $2,615 $1,834 $0 $0
8 0.667 $2,733 $1,822 $200 $133
9 0.634 $2,856 $1,809 $0 $0

10 0.602 $2,984 $1,797 $200 $120
11 0.573 $3,118 $1,785 $0 $0
12 0.544 $3,259 $1,774 $200 $109
13 0.517 $3,405 $1,762 $0 $0
14 0.492 $3,559 $1,750 $200 $98
15 0.467 $3,719 $1,738 $0 $0
16 0.444 $3,886 $1,727 $200 $89
17 0.422 $4,061 $1,715 $0 $0
18 0.402 $4,244 $1,704 $200 $80
19 0.382 $4,435 $1,693 $0 $0
20 0.363 $4,634 $1,681 $200 $73

Total $62,994 $35,855 $24,400 $23,594

Buy Utility
Electricity

Proposed
Wind System
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Wind in Wind in 
ClassClass --3 3 
SiteSite

Year
Discount

Factor

Cost
Discounted

Cost Cost
Discounted

Cost

Rate: 5.2% 4.5%

0 1.000 $0 $0 $22,400 $22,400
1 0.951 $1,456 $1,384 $0 $0
2 0.904 $1,522 $1,375 $200 $181
3 0.859 $1,590 $1,366 $0 $0
4 0.816 $1,662 $1,357 $200 $163
5 0.776 $1,736 $1,348 $0 $0
6 0.738 $1,814 $1,339 $200 $148
7 0.701 $1,896 $1,330 $0 $0
8 0.667 $1,981 $1,321 $200 $133
9 0.634 $2,071 $1,312 $0 $0

10 0.602 $2,164 $1,303 $200 $120
11 0.573 $2,261 $1,295 $0 $0
12 0.544 $2,363 $1,286 $200 $109
13 0.517 $2,469 $1,277 $0 $0
14 0.492 $2,580 $1,269 $200 $98
15 0.467 $2,696 $1,261 $0 $0
16 0.444 $2,818 $1,252 $200 $89
17 0.422 $2,945 $1,244 $0 $0
18 0.402 $3,077 $1,236 $200 $80
19 0.382 $3,216 $1,227 $0 $0
20 0.363 $3,360 $1,219 $200 $73

Total $45,677 $25,999 $24,400 $23,594

Buy Utility
Electricity

Proposed
Wind System
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