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SECTION T INTRODUCTION 

The time has passed when solar water heating could be considered a 
novelty or a luxury. The technology and economics of solar water heaters have 
made them practical for families in Maine today. The reasons are several. One 
is the fact that it is possible to save much more money during the lifetime of 
the solar system than was spent on it originally. A second is that it works. 
A solar water heater system can prov~de at least 50% of your domestic hot water 
needs. And a third is that solar water heaters add to the resale value of the 
homes in which they are installed. 

Other reasons for installing solar water heating NOW include the cur
rent economic climate and the tax incentives available at this time. The cost 
of electricity and fossil fuels is soaring and thus placing a burden on family 
budgets already strained by 'inflation. At the same time, families seeking to 
meet these increased costs through increased incomes face higher tax obligations. 
Installing solar water heaters can be a way out of this economic trap, since it 
allows families to control at least a portion of their energy costs. 

However, while many families are convinced of the benefit of solar 
water heaters, they tmderstandably want to know more about the economics of instal
ling such a system in their home before making a commitment. It is for this rea
son that this guide was prepared. By using this guide, it is hoped that each 
family considering the installation of a solar water heater can determine its 
economic benefit and/or feasibility for themselves. 

Section II of this guide explains how to perform a life-cycle cost 
analysis which balances the benefits against the initial cost of a solar system. 
Three methods of rating such a system are explained: the discounted payback 
period, the internal rate of return and a yearly cash flow method. , 

Price, quality, durability, utility rates, tax credits, etc. 
mong the many factors one should consider in purchasing a solar system. 
tailed explanation of these considerations is given in Section III. 

I 

are a
A de-

Section III introduces and explains the tables which have been deve-
loped and included at the end of this guide in order to help you determine the 
economic benefits of a solar water heating system for you and your family. 
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SECTION II ECONOMIC METHOD: THE LIFE CYCLE COST ANALYSIS 

Most consumer goods, such as food, yield an inunediate satisfaction 
or else enduring satisfaction which is· impossible to measure, as in the case 
of a TV. It is usually fairly easy, when considering a purchase, to weigh the 
cost against the expected satisfaction. 

A solar water heater, like an electric or gas water heater, delivers 
hot water. Yet, the solar water heater is far more expensive than the other 
two. How can an expensive solar water heater be a better deal than a cheap oil 
or electric model? The benefits you get from a solar water heater are measura
ble, year_ly amounts of "free" energy from the sun for as long as the equipment 
lasts. This translates into yearly dollar savings. In order to measure the 
benefits, it is necessary to add up the expected solar energy contribution for 
the entire lifetime of the solar water heater and compare this to the initial 
cost. Economists call this type of analysis LIFE·-CYCLE ANALYSIS (LCC). By 
considering what the equipment will produce over its life-cycle, one can discover 
if the overall benefits exceed the costs, and if so, by how much. By performing 
life-cycle analyses for various types of water heaters, it is possible to mean
ingfully compare conventional and solar water heaters and also various solar 
water heaters among themselves. Though a conventional gas or electric water 
heater is cheaper to buy initially, it may prove very expensive to run over·its 
lifetime due to rising fuel costs. · 

To make use of the life-cycle cost analysis, one should examine at 
least three methods of rating the value of an investment such as a solar water 
heater. No one method gives the complete picture, but two or three methods to
gether can be used for comparison purposes, These rating methods are: 

1. The payback period 
2. The internal rate of return 
3. A yearly cash flow table 

If you are intending to buy a solar energy system with cash, the first 
two methods--the discounted payback period and the rate of return--give the most 
useful indication of its value. If your purchase is to be financed with a loan·, 
a yearly cash flow analysis will be useful as well. 

The PAYBACK PERIOD tells you how many years it will take for the ac
cumulated savings from the solar water heater to equal its purchase price. To 
give a clear picture of the actual cost the initial purchase price has been ad
justed in Table I to account for tax credits and refunds, and the interest in the 
case of the system financed with a loan. 

Unlike the payback period, the INTERNAL RATE OF RETURN takes into 
account the fuel savings expected over the system's entire lifetime. If you are 
in a position to purchase the system with cash then the INTERNAL RATE OF RETURN 
enables you to compare the savings from the solar investment with an alternative 
investment, such as putting the money in the bank, or buying stocks or bonds. 

When comparing a solar investment with any other investment, it is 
important to remember that there is a tax advantage to the solar investment. 
Increasing your spending power by saving money, as with a solar system, is more 
advantageous than making money in an alternative investment. You maintain the 



same income level when you save money, so your tax liability will also remain 
the same. However when you put your money in a savings account or buy stocks 
the money you earn from these investments will increase your income, and sub
sequently your tax liability may also increase. So when comparing the savings 
from the solar system with potential income from an alternative investment it 
is important to adjust the earnings from alternative investwents to reflect any 
increased tax liability. 

If you will need to finance the system with a loan it is unnecessary 
to compare the solar investment with any alternative investment, The economic 
motivation for purchasing a solar system is different in this case. Individuals 
having the means to pay for a solar system with cash are looking for an invest
ment which compares favorably with alternative investments. Financing a system 
with a loan implies a need to minimize monthly expenditures for energy. If you 
live on a limited budget spreading out the payment is your primary concern, 

For equipment financed with a loan, a YEARLY CASH FLOW TABLE will 
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show you how much your yearly loan payment will be offset by savings on your fuel 
bill. Since savings increase year by year due to rising fuel costs, each year 
a larger portion of the yearly loan payment is offset by the savings. For this 
reason, solar water heaters financed with a loan are about as cost-effective as 
those paid for in cash. 

The cash flow changes according to the type of financing. On a yearly 
cash flow basis it is better to finance a solar system with a first or second 
mortgage than with a home improvement loan. The actual cost of the system will 
be greater when it is financed with the original mortgage. But you will realize 
larger savings sooner than with any other method of financing. 
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SECTION III FACTORS AFFECTING THE DECISION TO BUY 

A. Price 

This is one of the most important factors. Information from those 
who have purchased solar water heating systems shows that very similar systems 
may vary widely in price, yet the efficiency and durability of some of the higher 
priced systems may not yield sufficient fuel savings to justify their added cost. 
Purchase price is an item worth examining with care. 

B. Quality and Durability 

Generally, better quality equipment will last longer; and the longer 
a system lasts, the more money it will save, because yearly savings will increase 
at a greater rate as time goes on, due to fuel cost escalation. Examine the hard
ware, and, if possible, the installations previously done by your installer. If 
you have questions about what you should look for in purchasing a solar water heat
er, complete the Information Request Sheet found at the end of this pamphlet. The 
Office of Energy Resources (OER) will provide you with the Sunshine Handbook, a 
consumer's buying guide designed to help you avoid possible problems with pur
chasing solar energy equipment. 

C. Utility Rates 

Your own utility rates are another prime consideration. Needless to 
say, you will save more with a solar water heater if you are paying relatively high 
utility rates. 

In order to make use of the charts in this guide, it is important that 
you determine, with accuracy, the rates you are paying for fuel. To do this, you 
will need to look carefully at your rec~nt utility bills. A utility bill commonly 
has four components: ''a service· charge,/ the fl.at: rate for power, a cost for fuel 
adjustment and various taxes. 'Ihe service charge applies to all customers regard
less of consumption. The flat rate is the base cost per k:i.lowatt hour (Kwh), and 
generally remains the same over a long period of time.~~ The fuel adjustment charge 
is added on to the flat rate to account for. the costs the utility incurs when using 
fuels of varying expense. For instance, currently it is more expensive to generate 
electricity with oil than hydro power. So. if the utility uses more oil than usual 
during a given period the fuel adjustment charge is generally higher for that time. 
The various taxes are also based on consumption and hence will rise as an indivi
duals electrical usage increases. 

Since electricity is often used for a variety of tasks other than heat
ing water all households using it would be billed for the service charge each month. 
So when determining how much you are paying for each Kwh subtract the service charge 
from your most recent bill. Then divide the remaining amount by the total number 
of kilowatt hours and the sum will be the applicable electric:Lty cost for you. 

* Some Maine utility companies are experi.mentl.ng with dlfferent rate structures 
in an attempt to reduce peak loads and encourage conservation. They are now ex
perimenting on a limited basis with "time of use rates" which charge the highest 
prices during the periods of greatest demand. These rates may be available to 
the general public in the near future. 
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The formula is: 

total cost per kilowatt hour= flat rate/Kwh + cost for fuel adjust
ment/Kwh + taxes+ the number of kilowatt hours 

If you need help wHh this step contact your local utility and they will be glad 
to explain your bill. 

Currently it costs less to heat the same amount of water with oil than 
with electricity. However the fuel savings are still sufficient to recoup the ini
tial investment within the life of the solar system. Oil prices of about 80¢ per 
gallon approximately corresponds with electricity at 3¢ per Kwh, taking oil burner 
efficiencies into account. If you currently heat your water by a tankless sys-
rem with a heating coil in the boiler used for heating your home, savings through 
solar energy will still he significant since the furnace will not need to operate 
at all during the summer months and will operate less during the winter--espec-
ially if you keep your thermostat low. · 

Supply is another factor to consider when comparing oil against solar. 
It has become apparent during the 1970 1 s that international politics can have a 
distinct effect on the availability of home heating oil. During February, 1979 
the fuel oil supply in Maine became extremely tight. Fortunately the weather 
warmed up and hence the demand decreased, staving off the possibility of homes 
having to go without oiL In future years it will be a continual struggle to 
bring fuel oil reserves up to adequate levels before the heating season. Self 
sufficiency is just one of the many non economic benefits of solar energy. 

D. Federal ?ol~r LeJ3islation 

Cost-effectiveness of solar energy systems has improved substantially 
with the passage of the National Energy Act (NEA) which provides a tax credit of 
30% for the first $2,000 and 20% on the next $8,000 invested in solar energy equip
ment for residential use. For most people, this is equal to a price reduction of 
$600 on a $2,000 solar energy system. 

Business Investment Tax Credits (ITC) are also available, whereby a 
business installing a solar water heating unit may claim a 10% refundable ITC in 
addition to the currently existing 10% ITC. 

Future legislation recently proposed by the Carter Administration in
cludes a $450 million Solar Development Bank t9 provide loan assistance to persons 
installing solar equipment in their homes. 

E. Maine Sol~r ~gislation 

By an Act of the 108th Maine Legislature the following two tax in
centives have been provided to residents installing solar equipment: 

1. Your property tax assessment cannot be increased because you have installed 
solar heating, cooling or hot water equipment on your house. Any person wishing 
this exemption should file with their local tax assessor or Board of Assessors. 

2, Any Maine Sales Tax paid on a solar heating, cooling or hot water system, 
which has been certified by OER, will be refunded. To receive the tax refund, 
buyers should contact OER and request the proper forms. 
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The 109th Maine Legislature recently passed several important pieces 

of solar legislation: 

1. A law calling for a voluntary certification program for solar installers. 
All installers carrying this certificate will have taken a state certified course 
on proper solar installation and passed a certification test. When purchasing 
your solar system con tact the OER and find out if this program is. in place yet. 
If so be sure the installer you choose has received the proper certification, 

2. A Maine taxpayer installing a renewable energy system will receive credit 
on his or her state income tax of 20% of the purchase price or $100 whichever is 
less. The credit applies only to new installations and is allowable only for the 
year in which the installation is completed. Renewable e.nergy systems include both 
active and passive solar systems. Therefore all of the domestic hot water systems , 
currently available in Maine would be eligible for the credit, 

NOTE: The tables and costs in this pamphlet were developed prior to the pae;sage 
of this law. Hence they do not reflect the. additional $100 savings, 

3. An Act establishing a minimum warranty of five years against de.focts in the 
materials or manufacture of solar collectors and a one year warranty against fail
ure of the solar system as a result of improper installation. 

F. Resale Value 

Increasing fuel costs make solar equipment on a house a valuable fea
ture if you want to sell the home in the future. Solar hot water has only come to 
the fore in recent years. Hence there is little real information on the resale 
values of a solar water heater since few existj_ng systems have been resold. How
ever, based on comparisons with items of si.m:iLrr original value (that have no 
monetary return), it would appear that after an initial depreciation of 20% the 
annual depreciation would be between 4-5%, assuming the system is properly main
tained. So the resale value of a $2000 10 year old solar water heater, with an 
overall life expectance of 25 years, would be $960. It is conceivable that the 
resale value would be even higher because of the potential for the next owner to 
recoup his investment. 

In the economic analysis it was assumed that the system would have no 
resale value after 25 years. This does not mean that the system will have com
pletely degenerated by that time. Certain durable components such as the tank, 
collector bracket, and parts of the collector would still be functional. Metal
lic surfaces exposed to fluid will have corroded to some extent and would necessi
tate replacement. 

G. Fuel Price Increases 

The economic performance of a solar water heater and any solar energy 
system is highly dependent on the price of fuel it saves. Since many economists 
are predicting a 10% per year cost escalation for fossil fuels and electricity, 
we chose this number in order to perform the economic analysis presented in this 
guide. In 1973 and 1974, prices for imported oil jumped about 400%. This was 
soon reflected in an near doubling of electric rates in New England which uses 
oil-fired plants to generate most of its electricity. The savings projected in this 
guide should thus be considered conservative. In fact the price of heating oil 
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has risen over 35% during the past year, and with additional OPEC price increases 
on the horizon it is difficult to estimate just how high the price of oil will go. 
When you install a solar system however the price you pay for that energy will re
main the same for as long as you own the system. And if fuel costs jump dramati
cally once again, so will the savings realized from a solar system. 

H. Financing the System 

Once you have decided that a solar water heater would be feasible in 
your home, the final step is determining the best method of payment. Some of the 
factors governing this decision were discussed in Section II. The three typical 
situations encountered when purchasing a solar system are, 1) the individual who 
can afford to buy the system outright with cash; 2) borrowing the money for a 
retrofit installation on an existing home; and finally, 3) a financed system in
stalled in a new or newly purchased home. 

The individual with the financial resources to buy the system with cash 
is in the most opportune position from an investment standpoint. The ratio of 
actual cost to final savings is the highest in this case, as you will see in the 
Tables in Section IV. Unfortunately many people cannot afford to buy the system 
outright, 

A primary concern of many middle income families is the minimization 
of monthly expenses, not the total savings realized over the lifetime of the invest
ment. Middle income homes comprise the broadest solar hot water market. The cur
rent mode for financing a solar system with a loan is a Home Improvement Loan. 
Based on a survey of Maine banks, 2 year loans of under $2000 are available at 16-
18% simple annual interest. A 5 year term at 13% may be obtained on a loan of 
over $2000. Generally if you have to take a 2 year loan, the cash flow advantage 
of spreading out the payment is negated by the short term and the high interest 
rate. Anyone who can afford to make two $800 payments for a typical 2 panel sys
tem can probably afford to make one initial payment of $1300. Spreading the pay
ments out over 5 years is worthwhile. It does raise the actual cost of the sys-
tem but it improves the annual cash flow. 

Adding the· cost of the solar system on to the purchase price of a new 
or newly purchased home allows you to include it in the original mortgage. Cur
rently this is the most advantageous financing method. In fact the rate of re
turn is higher than that of a sys tern paid for with cash. 

Spreading the payment over the length of the .mortgage, 25 to 30 years~ 
optimizes the cash flow by minimizing the difference between the annual mortgage 
payment and the annual savings. This allows the owner to realize larger savings 
right from the start, although it does reduce the total savings over the lifetime 
of the system. For example,· after 25 years the total savings from a 3 panel sys
tem (compared against electricity) would be $8392 if, the system were fully paid 
for at the start. Comparatively, the savings over tlie same period on a system 
included in the original mortgage would be $6332. The difference simply being the 
interest paid 011 the mortgaged system. 

I. The Solar Investment vs. the Non Solar Investment 

Using example #7 from Table I as the base case, the following account 
demonstrates the advantages of the solar investment. 
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EXAMPLE: 

Mr. E installs an electric hot water heater for $400 for his family 
of four. Ms. S decided to install a solar hot water heater with electric back
up for $1900 for her family of four. The solar system is designed to provide 
65-70% of her family's hot water needs. 

NOTE: If Ms. S were choosing a system for a new home the cost difference would 
be less because when evaluating the alternative she could effectively sub
tract the cost of a conventional system. Every home must have some means 
of heating water so it is the additional cost of solar that we are con
cerned with. Since a solar system is entirely self contained there is no 
need for a conventional electric or oil hot water heater in a new home. 
In the case described here Ms S already had a conventional hot water heating 
so her additional cost is $1900, however, if she were comparing systems for 
a new home the additional cost for solar would only be $1500. 

Although the initial cost of Ms S I s solar water heater is high, her 
fuel costs over the years will be less than a third of those of Mr. E. As elec
tricity prices grow, the cost difference turns out to be important. 

Assuming the average cost of electricity is now 4¢ per kilowatt hour 
and grows at the rate of 10% per year. Mr. E will pay about $6,200 for electri
city over a 15 year period. Ms. S will pay one third that amount. Furthermore 
Ms. S's system will have paid for itself :Ln 7 years; that is; in the 7th year, 
her total electricity savings will exceed $1500, or more than the difference be-
tween her system and the conventional heater of Mr. E. From then on except for 
minimal maintenance costs Ms. S's soiar system provides her with essentially free 
energy for two-thirds of her hot water needs. 

Another way of looking at the economics of Ms. S's solar system is to 
compare the two systems from a savings point of view. Suppose Mr. E takes the 
$1500 he saves by not purchasing a solar system and puts it in the bank at 6%. 
Suppose also that Ms. Stakes the money she saves in fuel bills from her solar 
system every year and puts it in the bank at 6%. If you compare the two invest
ments after a 15 year period, it turns out that Ms, S has over 40% more money in 
the bank than Mr. E ( $1500 at 6% compounded for 15 years is $3590; the value of 
the solar savings for the same period is $6040). Furthermore, Mr. E has to con
tend with $6200 in electric bills over that 15 year period. If you subtract all 
the solar costs of $4400 for Ms. S's system (purchase price, backup fuel cost and 
the cost of insurance. and maintenance) from her savings of $6040 she is left with 
$1640. On the other hand, if you subtract Mr. E's electric bill for 15 years from 
his total savings he is left with a deficit of $2610. 
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SECTION IV EXPLAi.~ATION OF THE TABLES 

A. Procedure Used to Produce the Tables 

A mathematical computer program called FCHART has been in use for a number 
of years to predict the performance of various solar energy systems. OER used this 
computer program, a variety of utility rates, solar equipment prices and solar sys
tem performance data to arrive at the payback period, inten1al rate of return, and 
other performance results for a solar water heater in the Portland area. 

The results apply to the majority of the state. System performance would 
improve slightly south of Portland, and decrease as you move further to the north. 
Overall the variation of performance results between Portland and the northern re
gion of the state, Caribou for example, would range between 10-15%. The variation 
is not of sufficient consequence to disqualify the information in the Tables. 

Details on the type of solar water heater which was analyzed, and the assump
tions made when doing the analysis, can be found in the Appendix. 

B. Table I 

Table I identifies the primary physical and financial parameters assumed for 
each case. Each example is identified by a number, All subsequent references to 
specific systems will be referred to by those numbers. The number of collector pa
nels, storage tank size and number of persons all reflect the current standard prac
tice in the solar industry. 

Deriving the actual cost from the initial cost paid to the solar dealer as
sumes that individuals take advantage of all the available incentives, such as tax 
ere di ts. Another key factor in the actual cost estimate is the financing mechanism 

' chosen by the buyer. Financing a loan or mortgage results in interest charges which 
are deductible from your federal income taxes. This expense is reflected in the 
actual cost figures for each example. 

If you are borrowing money to pay for the system you will be borrowing the 
amount shown as.the initial cost. It is assumed that the owner will then use his 
sales tax refund and the money he saves on his Income Tax, to make extra payments 
on the loan, thereby eliminating financing charges on that portion of the loan. 
This reduction of interest charges is reflected in the actual cost figure. Because 
the amount of the income tax credit may not exceed one's tax liability .for that year, 
it may take two or more years to realize the full benefits of the tax credit. 

Further economic and system performance assumptions are discussed in the 
Appendix. 

C. Tables II, A, B, C 

Table II is central to this guide and can be used by homeowners to calculate 
whether a solar system would be financially practical under varying conditions. The 
system is assumed to have a lifetime of 25 years. 

To use these Tables, first ascertain the method you will use to finance the 
system, this will determine which table you should use. Then determine the price 



you are currently paying for gas or electricity. (See Section III, Item C.) On 
the left side of the tables, find the price nearest to what you are paying (if you 
are unable to determine the price, current average energy costs in June 1979 are 
4.0¢ per kilowatt hour for electricity and 57¢ per gallon for oil). Then look a
cross to the system which correlates with the number of persons in your family and 
read off the four economic performance figures. An explanation of these appears 
under Table II A. 

D. Tables III A,• B, C 

10 

These tables are an example of the yearly cash flows experienced with each 
financing mechanism. Because there will be no financing charges on the money reali
zed from the tax credit, the figure shown as the initial cost is that which the owne 
will pay interest on. Column 10 probably holds the most significance for the home 
owner. This column indicates when the savings from the solar system exceed either 
the purchase price (in the case of a system financed with cash or a short term loan) 
or the annual mortgage payment (the amount of the annual mortgage payment can be 
found in Table I). A discussion of the individual variables precedes Table III A. 

We hope that you have found this guide useful. Any comments or suggestions 
on how to make it more useful to the consumer will be welcomed by our office. Good 
luck with your decision! 
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SUMMARY OF FCHART VARIABLES 

Column 8: Cost With Solar. The sum of the yearly cost for back up fuel, in
surance and maintenance. These costs rise at the current rate of 
inflation, 6.5%. 

Column 9: Savings With Solar. This represents the difference between solar 
water heating and conventional water heating with electricity or 
oil. 

ColuITlll 10: Power of the Solar Savings: The solar savings from Column 9 are 
adjusted to account for inflation. So this figure represents the 
solar savings in 1979 dollars. 

The Rate of Return on the Solar Investment: See IRR in Section V 

Year Until Undiscounted Fuel Savings== Investment: See PYBK in Section V. The 
year in which the savings in Column 9 add up to the purchase price. 

Years Until Undiscounted Fuel Savings= Mortgage Principal: The only situation 
in which this is a sir;nificant factor is Table III C. This means that the annual 
solar savings have exceeded the remaining mortgage liability, at which time the 
mortgage could conceivably be paid off in full. 

Undiscounted Cumulative Solar Savings: The sum of all the savings in Column 9. 

Present Worth of Yearly Total Costs With Solar: Represents the total cost of 
heating your water with solar energy over the 25 year lifetime of the system, 
including the purchase price, back up fuel cost, maintenance and operating 
expenses. 

Present Worth of Yearly Total Cost Without Solar: This represents what it would 
have cost to heat your water with either oil or electricity during the same 
25 year period. 

Present Worth of Cumulative Solar Savings. The sum of the savings in Column 10. 
The only situation in which this figure is significant is when the system is 
paiu for in cash. If the system is paid for all in one year the savings should 
be measured in dollars of the same value. If the system is paid for with a loan, 
particularly a mortgage, the interest paid reflects the conversion to dollars 
of current value. 1bus the savings should be judged on the same terms. 
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TABLE IIIB 

Yearly Cash Flow for a 4 Panel System 
Financed With a Home Improvement Loan 
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Yearly Cash Flow for a 4 Panel System 
Financed In the Original Mortgage 
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APPENDIX 

The solar water heater used in our analysis for the tables is an active 
system, using water or anti-freeze for the heat transfer medium. Sunshine and 
other pertinent weather data are from the National Bureau of Standards and 
the National Weather Service for Portland, Maine. It is assumed that the 
collectors face due south and are tilted at 43 degrees, the approximate 
latitude of Portland. The systems supply an average of eighteen gallons of 
130° water·per person per day. 

The period of economic analysis (the li.fe cycle cost of the system) was 
chosen to be 25 years. Yearly maintenance, pump operation, insurance and 
anti-freeze replacement are calculated at 1% of the system cost (after tax 
credits) plus $15 (1979 dollars). Monetary values are discounted at the rate 
of 6.5% per year where appropriate. The fuel escalation rateisl0% per year. 
Utility rates, system costs, and financing terms were derived from a wide 
range of the best available sources. 
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