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I. .Ihtroduction:
The Washington Energy Extension Service Finance Program was
commissioned for the overall purpose of facilitating and assessing
the development of energy-related loan policies by financial institutions.
Explicit objectives of the project are to:
1. Identify financial problems of small energy consumers in
the domestic installation of energy saving technologies.
2. Identify the financial options currently available in the .
State of Washington.
3. In concert with the financial institutions of the state,
develop and analyze recommended additional programs which

will benefit both consumers and financial institutions.

In accordance with the purposes listed above, the first working
report detailed the current need and availability of funds for domestic
installation of energy-saving technology and developed a number of policies
for further consideration by the financial sector.

Feedback from the first working report confirmed the need for quantftative
assessment of the impact of energy lending programs upon the profitability of
the adopting financial institutions. _Accofdihg]y, the second working report
developed and applied a methodology by which institutional costs and benefits
could be measured. We believe this application to be the first determination
of quantitative, market-based, differential risk measures for commercial bank
functional activities. These risk measures are intended to enable commercial
banks to better evaluate the relative costs and benefits of competing loan

and investment programs by providing objectively determinable risk premiums.



.

This final report of the WEES Finance Program extends the rate of return
analysis to include the overall required rates of return necessary to justify
various commercial bank functional activities; with judicious implementation
this methodology can be a substitute for the subjective risk assessment tech-
niques currently utilized in the commercial banking sector. This report also
considers changes which have occurred in thé development of financ1a1 options
related to energy conservation measures. Material from previous reports is up-
dated. Numerous changes which have occurred in the economic and legal environ-

ment since the inception of the project will also be described and analyzed.



Loan Practices
The purpose of this section is to discuss general lending policies
of financial institutions. When asked about specific Toan programs de-

voted to energy conservation, financial institutions in the State of

Washington have almost unanimously responded that while they may have

no specific program they are very interested in making nearly any type

‘of "good loan". A_“good loan" can be defined as a loan which meets

the credit standards of the 1nstitution. The loan is profitable in the

sense that. it offers a prospective rate of return commensurate with the

- risk incurred. The general types of characteristics which are considered

for the purpose of making loans are as fo110ws:
1. Amount and Purpose of Loanv
2. Payment Record
3. Income Level
4. Employment Hiétory
5. ‘Length of Time‘at'Residence |
6.~ Referehces and‘ﬁeputation"
7. Eouity,in'the Purchase
8. CoT]ateraT | ‘“ |
The above facts about a cred1t app11cant are evaluated with an eye

toward 3udg1ng future cred1t behav1or Other common cred1t evaluat1on

too]s are the s0- ca11ed Four C S of cred1t wh1ch have for many years

"been quoted 1n-textbooks, speeches, and art1c1es., These "four horse-

men" of credit are character;fcabaCity; capital, and conditiohs. They
are not mutua11y eXc]usive terms, and, since thesé terms are highly
subJect1ve they cannot’ be revea]ed by direct inquiry. Consequently,

it is best that they be cons1dered as genera1 concepts rather than as




specific, determinable attributes.

Generally speaking, a loan application either meets the standards
of the financial institution or it does not. Interest rates are as-
signed which are commensurate with the prospective degree of risk. A
Toan proposal which has been rejected can seldom be made attractive by
the addition of.co11atera1 or additional guarantees. The financial in-
stitution may ask for collateral or guaranteés When making a loan; how-
ever% if there ﬁs a high probability of their being needed, the lpan

should probably not be made in the first place.

Energy Conservation Loans - Types

Loans which may be used for the purchase of items directly re-
lated to ehergy conservation, can be classified either as consumer in-
stallment credit or mortgages. The following is a 1isting of the more~
popular types of consumer installment credit;which have been or could
be used for energy conserVation purposes:

1. Auto Loans - smaller autos, diesel autos, motorcycles,

etc.

2. Home Impfovement Loans - storm windows, wall and‘attic

jnsulation, heat pumps, solar, etc.

3. Revolving Credit - bank credit cards, bank check credit;

typically for purchases under $500.
4. Other - personal loans, sailboat ]oans; énergy efficient

appliances, etc.

Commercial banks are easily the most important institutions involved

with consumer installment credit. As of February, 1978, commercial banks

held approximately 49% of all consumer insta]]ment‘credit; followed by

finance companies with 20%, and credit unions with 17%.] Commercial banks




as of February, 1978, held 58% of a]T auto loans andi49% of all home
improvément 1oans.2 In comparison with total loans of 1nsured com-
mercial banks on;September 30; 1977, auto loans comprised 8.2%, res-
idential hbme improvement loans made up 1.2%, credit‘cards and re-
lTated plans made up 2.8%, while loans for other retail consumer goods
excluding mobile homes were 1.4% of total 1oans.3

While commercial banks clearly predominate in the granting of

Aconsumer.insta11ment credit, the picture is somewhat different in the
mortgage market. Of the'tota1 mortgage debt outstanding at year end
1977 and held by major financial institutions, commercial banks held
23.8%, mutual savings banks 11.9%, savings and loan associations had
51.4%, and 1life insurance companies 12.9%. Clearly the savings and
loan associations are the largest single factors in the mortgage

market as noted in Table I.



“Table I: MORTGAGE DEBT OUTSTANDING -
Percentage of Total, end of period

insured by GNMA, FHLC, FmHA.

**  does not add to exacf1y TOO% due to roUnding -

Source: Federal Reserve Bu11et1n,,Apr11; 1978.

TYPE OF HOLDER 1977 1976 1975 1974
Major Financial Institutions
Commercial Banks | 17.3 17.0 17.0 17.8
Mutual Savings Banks 8.6 9.2 9.6 10.1
Savings and Loan Associations 37,47 36.3 34.8 33.6
. Life Insurance Companies 9.4 | 10.3 11.1 11.6
Federal and Related Agencies
GNMA 0.3 0.5 0.9 0.7
meA 0.1 0.1 0.1 0.2
FHA/VA 0.5 0.6 0.6 0.5
FNMA 3.3 - 3.7 4.0 4.0
FLB 2.2 2.2 2.1 1.9
FHLMC 0.3 0.5 0.6 0.6
Mortgage Pools or Trusts* 6.9 5.6 4.3 3.2
‘Individuals and Others 13.5 - 14.1 14.9 15.9
 Total * 11000 1000 100.0  100.0
* outstanding-principa1_ba]ahc?s of moftéges_backiﬁg

securities




Direct Energy Programs of Washington Stéte Financial Instijtutions

On a national basis, relatively few finaﬁcia] institutions have
developed structured energy programs. Most of these efforts resulted
from crisis situations such as the oil embargo of 1973 and the winter
shortages of 1976-77. These programs invoivéd redﬁced interést rates,
premiums, and extended'terms; of these, many were short-lived since
théy were designed as short-term promotional offerings.

In the State of Washington, several explicit energy-conservation
programs have been jnitiated during the past five years. All but two
have "run their course" as promotional programs. Current programs are:
1) home improvement flat rate reduction at Pacific National Bank and
2) the structured program of Seattle Trust and Savings Bank.

Pacific National Bank, with branches in each of the WEES target
areas, centers an energy program upon a reduction in interest rates
ofli% for home.imbrovement loans which are used for energy conservation
purposes. These include capital improvements in the form of the fol-
Towing improVements:: new roof, insulation, heating system replacement
or repair, storm windows, storm doors, new siding, and solar heating
devices. The loans require a lien on real estate for amounts greater
than $3500; a lien is optional on loans of lesser amounts.

‘The Seattle Trust and Savings Bank announced-a new programfof energy

conservation lending in July 1976. The program is comprehensive and has.

'beén_nationa]]y-credited as "the most sophisticated, well-designed con-

servation effort yet mounted by a bank."4

Four types of loans are offered: home ownership,.home improvement,
auto, and boat. To qua]ifyvfor interest rate reductions of 1/4% to 3/4%
or for extended terms, the borrower must satisfy certain energy con-

servation criteria.




As the residential energy loan program was originally formulated, a

point system allowed for the combining of a threshold 1eve1.of energy con-
serving devices. Points were given for each type of device, either
existing or to be installed; a minimum number of points were required

for each stage of interest rate reduction, 1In the case of new homes,

high value older homes, and solar installations, a package of heat

retention features was a prerequisite for the "Energy Conservation"

or "Solar Supplementary" loan, The point systém has recently been dis-
continued; qualifications now include a required level of ceiling insula-
tion plus a choice of one.insta11ation from a number of energy conserving
practices.

To qualify in the home improvement category, the borrower must
spend at least 30% of the loan for energy efficiency improvements;
similarly, the borrower must spend at Teast 50% of the loan on solar
devices or on heat loss improvements to qualify for the solar supple-
mentary loan. Physical certification of energy features is accomplished
by direct inspection.

For auto and boat installments, parallel functional criteria have
been established. If an automobile has an EPA Highway Rating of at least
25 mpg, the annual percentage interest rate is .reduced by 1/2%; diesel
powered vehicles (at least 25 mpg) qualify for the lower rates as well
as the extension of payments from five to six year terms. Similarly,
sail and diesel ‘powered pleasure boats qualify for a 3/4% reduction in
the interest réte.

It is noted that practically all financial institutions sQrveyed
are W111ing to make Toans on energy-conserving equipment under terms of

general loan policies. Several banks have pamphlets promoting energy




; Il .' “conservation in the home; these are not treated in this report as being

specific énergy programs.

Several programs which offer additional financial options are being
initiated at the time of this report. Due to the eventual breadth of
cdverage of these programs, they will be described in depth in section
XIof this report. As these public utility programs associated with The.
Energy Conservation Policy Act are still subject to constitutional
challenge and administrative revision, it would be inappropriate to

include them in this section of on-going programs,



Reasons for the Dearth of Energy Loan Programs

There is a structure of reasoning behind the lack of energy-
specific programs. This section will consider: (A) The relation-
ship of energy loans to derived consumer demand; (B) Institutional
difficulty involved in treating energy loans as consumer installment
credit; and (C) Methodological problems associated with energy related
measures. |
A. Consumer Motivation and.Market Demand

Near1y all services provided by ffnancia] institutions have their
basis in the satisfaction of customer wants. Demand for energy related
finance is derived from the demand for energy-conserving products;
therefore it is appropriate to ref]eet upon reasons why many energy

conservation measures have met with relatively slow acceptance among

consumers:

1. Total Expenditures are Small - While energy costs in absolute

terms are expected to rise more rapidly than most categories
of household expenditures, energy costs are small relative to
other household expenditure categories, especially in the
Pacific Northwesf. |

2. Ine]astic Demand - Energy costs are necessities for which

few substitutes exist 1h the short run; when prices for energy
rise, consumption does not fall proportionately. People become
used to the gradual upward movement of energy pfices, perhaps

becoming desensitized to anything shoft of sudden catastrophic

rises which severely upset household budgets.

3. Llack of Knowledge —'Peop1e commonly lack information as to which
conservation measures will be the best from the wide array which

are possible at any point in time.



B.

4. Fear of Misinformation - Misinformation may come from either

disreputable firms seeking to exploit consumers or from ba-

siéa]]y honest firms operating oﬁ incorrect information.

Both result in consumer distrust. |

5. High Cost -.Many energy conservation measufes are perceived

by consumers as being too expensive, for reasons including:

a. -Short ije Horizon - The homeowner'may be reluctant to
expend funds on energy conserving improvemenfs whicﬁ
may not be recoverable upon resale.

b. Competition from other Expenditures - Comparéd to fur-
niture, entertaihment, and vacation, energy conservation
measures .are not pafticu1ar1y attractive to many people.

¢ . Inopportune Time - Some energy conservation measures
may be expensive when considered individually, but rather
inexpensive if performed in conjunction with other planned
expenditures; For example, wall insulation is considerably
cheaper when installed during construction than as a retro-

fit operation.

6. Léck of Financing - Many desired energy conservation measures
‘cannot be purchased by consumers out_of existing fesources and
must theréfore bé financed. Many consumers lack the general
knowledge that many of these purchases can be financed, as
well as the specific know]edge‘of financial options and pro-
grams. | | |

Difficu]tiés Involved with Consumer Instaliment Credit:

1. Lack of Profitabf1ity - Most conservation projects and products

cost less than $1000. Depending upon the costs to the particular

financial institution involved, many of these loans are simply

11




not profitable when all costs of operation are included. /

While small direct personal loans are not generally pro-
fitable, especially in light of the 12% interest raté
ceiling in Washington State, small 1§ans can be quite pro-
fitab]e when handled through the use of bank credit cards.

Cumbersome Size - While many energy conservation projects

may be unprofitab]e if financed by direct personal loans,

they are more expensive than the credit 1imit for most holders
of bank credit cards. This problem, it would appear, could be
remedied relatively easily by raising the credit‘1im1ts of
qualifying card holders by either ordinary or by special
procedures instituted by the bank. The fixed costs of such
Toans would be markedly less than if handled in the same manner

as direct personal loans.

Declining Marginal Value - With adequate information about
the energy saving potential for each possible conservation
product or project, the consumer would rationally be expected

to place the highest priority upon those projects which promised

to offer the greatest benefits compared to cost. - This means that

the average and marginal rates of return per dollar spent on
energy conservation decline as more dollars are spent.. It is

interesting to contrast this declining rate of return to the con-

| sumér as investment out1ayévare expénded with the opposite effect

of increasing profitabi]ity_to the financial institution as average
Toan size grows.

Uncertain Demand - An important question to many financia] in-

stitutions is whether there would be enough profitable demand for

energy conserving loans to justify a special energy loan program.




Given the qomparative]y low costs of energy in Washington
State relative to most other areas of the country, the in-
centives for sizeable energy conservation investments by con-
sumers are limited. However, future energy costs are
slated to rise rapidiy, thus drawing much closer to the day
‘when many advanced conservation devices such as photovoltiac
cells, solar pane1s_are 1ikely to become commonplace.

Community Leadership - Financial institutions have long been

cornerstones of the communities which they sefve. They have
exercised leadership ro]es in a wide range of worthwhile com-
munity activities. Energy conéervation is é recent ﬁationa1‘
priority in which they could play a vital role, indeed some

financial institutions have already done so. Several factors

however, may serve to lessen this potential enthusiam:

- a.  The home improvement loan business (necessary for retro-

fit conservation items) has an image inferior to that of
most other types of loans. A few unscrupulous operators
have in the past given the home improvement contracting
business a poor reputation. Therefore, financial insti-
tutions are reluctant to become ”cehtifiers“ of home 1m;
provement contractors to insure thaf quality work is per-
formed.

b. Energy conservation programs may be only one of many éuch
public service areas (a necessafy classification if they
are‘nqt particularly profitable) in which financial in-

, stitutions could become involved. Beqause of theirvown

unique image and policies, some financial institutions may

choose to place priorities upon other important social

13



responsibi]ity programs.

c. . If energy conservatioh should be perceived as being polit-

ically controversial,then financial institutions would have
Tittle to gain by supporting energy conservation and much
to lose. This particular example must be considered as a
distinctly remote possibility, however. Strong bi-parti-
san support forvenergy conservation would obviously make
it a much more attractive idea to promote. |

d. Although a special energy program may be profitable when
adopted by only one institution in a market area, it is
questionable if the level of profifabi]ity would be main-
tained when several or many financial institutions in the
same area were to also adopt energy loan programs. Obvidus]y
if all programs in thevsame market area were highly similar,
competition would preclude any unique profitability attrib-
utable to energy conservation. On the other hand, there
may be several special types of programs which could be
buhique1y tailored to the special character and purposes of
each individual financial institution.

Desire to Make "No Strings Attached" Financing - Financial insti-

tutions need to make profitable loans to survive. It is not in

| their direct best interest to place additional constraintsAupon

the borrower relating to energy conservation other than credit
standards necessary for "a good loan". While financial insti-
tutions may use such devices as reduced interest rates for

attracting new business; the public should not grow to expect re-

~duced interest rates as being an obligation of these institutions

14
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simply because energy conservation is "in the national in-
terest." Financial institutions have not as a group enjoyed
profit rates which are above those of other types of businesses,
after adjustment for risk. Thus, energy loan programs which may
be adopted must be expected to show the potential for earning
normal rates of return for the sponsoring financial institutions.
Methodological Problems Involved with Energy-Related Mortgageé:

Two primary considerations in mortgage.deéision-making'are the
appraisal value of the property and the ability to repay of the appli-
cant. Over the last five years several external changes haVe occurred
which markedly affect these decision-making criteria: the doubling
of energy costs, 1nf1ation of the general price index, and strong in-
flation in housing costs. These external changes have in turn triggered
an additional event which has impact on the financing of dwellings;
specifically, the.transition toward incorporating greater levels of
energy—éaving fechno]ogy both in new construction énd in retrofitting
applications.

The current outlook upon energy-saving technology may be con-
sidered "transitional" due to only partial acceptance of these methods
by consumers, financial institutions, and regulatory agencies. Although
we have entered the phase of considering these innovations, stddies of
fechniéa] change in the housing industry project continuing lags before

these technologies are generally accepted by all phases of the in-

~dustry. It has been estimated that 17 years are required for an econom-

jcally feasible technology to spread throughout the housing industry.5
Due to the structure of the housing indUstry technical changes proceed
in a piécémea] manhef; tﬁat'is, the status of the industry as regional,

competitive, horizontally stratified, and financially sensitive all



tend to slow the general acceptance of new technology.

The transitional status of energy saying technology has several
impacts upon residential financing, both upon appraised value and
upon ability to pay. Appraised valuation has traditionally beeh
based upon direct market value (based upon comparable sales), upon
replacement cost, or upon the income approach. A1l of these methods
are affected by the uncertainty of a transitional phase in technology.
As the incorporation of energy saving technology is relatively new,
there is little current indication by the market of the eventual
market value of each dollar invested. In the case of retrofitting,
such 1ﬁvestments are often "invisible" té the real estate market |
or are considered to be ”over—improvements".6 Lender caution is
appropriate when appraisa] is viewed from a basis of replication
cost, due to the possibility that solar and retrofitting technologies
will continue to improve and will bring increased efficiency and re-
duced rep]acement'cost. Technological change over the last five
years would tend to justify such caution.

Financia] institutions are faced with other energy-related
spinoffs Which have impact upon loan-making criteria. Specifically,
the high cost of energy, coupled with increases in construction
costs and property taxes are changing the traditional relationships
bethen income and ability to pay. With the expected trebling of
enérgy costs in the Northwest within the next decade, §UCh additional
relationships are expected to continue to be in a state of‘f1ux.

Several solutions to the problems of.appraisa1 value and ability
to repay have been recommended iﬁ the literature of the energy, fi-
nancial, and real estate sectors. Most of these solutions are based

upon the concept of capitalizing the value of the energy savings

16



technology over jts useful life and adding theSe into the appraised

value of the struﬁture. Such capitalized 1ncdme approaches have_
been predominately used for appraising commercial income pfoperties,
but have been uncommon for residential applications. Accordihg]y,
such income approaches to appraisal have been recommended which
would adjust comparable sales valuations to incorporate fhe long
run worth of energy savings.7 In -this manner, reformulations of
appraised value implicitly incorporates é]ements of repayment |
ability into the-1ending criteria. |

In surveys, representatives of the mortgage industry appear
to be quite open-minded about such methodologies; however, several
difficulties with the technique are under]ined.. First, due to the
high degree of mobility of the American population, the average owner-
occupied mortgage runs for six to seven Xear§; with such rates of
mobility, the long-run valuation framework does not currentTy exist
in the viewpoint of many consumers; this long run viewpointbis
necessary to the application of life-cycle costing.8 Similar problems
arise from the uncertainty over those va#iabies'whiéh have impact
upon Tife cycle costing, namely, the prices of alternative energy
sources in the distant future és‘we11 as the éost of similar energy-

saving techno]ogy‘in the immediéte and in the distant future. .

17
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“ . V. Policies For Further Consideration
In view of the constraints 1isted in Section IV, the policies
which mefit further consideration are limited to those which are
based on the following characteristics:

1. The policies do not require any long-run change of values
on fhe part of either the customer, the lender, or the
pubTic.

2. Policies have met with some degree of success eijther in
Washington State or in other regions of the country.

3. Policies do not require major federal or state subsidies.

4. Policies can be instituted within a period of months.

5. Policies require no substantial rehiring or retraining
of institutional staff, | |

6. Policies can be profitéble either directly or indirectly to
the Tending institution. |

The Tist of possible energy programs which follows has been

gleaned from a variety of sources, both formal and informal, both
in-state and out-of-state. One of the most comprehensive sources is

Innovative Financing: Banks and Enérgy Consumption, a 1977 report

|

to ERDA.9 Sincé the Tisted policies are not necessarily mutually

| exclusive, some overlap exists, particularly with respect to some of

the positive and negative aspects of the programs. With these qualifi-
cations in mind, the discussion of lending policies for fukther considera-
tion will be'dfvided into three parts: Section A will enumerate policies
which can be initjaféd and cérried out by individual institutions, acting

alone. Section B includes those potential policies which would require a



coordinated effort among several lending institutions. Section C -

includes policies which are not discussed in detail, but which may

be used

in conjunction with those programs of Sections A and B.

A. Policies Originated by Individual Institutions Acting Alone

1.

The
tential
lending

is time

Mortgage Interest Rate Reductions - Lending institutions

could offer reduced interest rates on homes which (1) meet

specified standards of energy efficiency or (2) could be

brought to these standards of energy efficiency. Energy
efficiency coU]d,be defined as a "package" of certain

features (insulation, double glazing, etc.); the programs

of severé1 banks take this approach. Alternatively, energy
efficiency stated in terms of heat loss per square foot or in
terms of maximum energy requirement could act as an incentive
for alternative energy sources. Adjustments for energy
efficiency need not be necessarily made to the interest rate,
as incentives could also be established based upon: (1) re-
duced down payments; (2) alteration of payment terms;- (3) alter-
ation of the borrqwer's credit Timit.

primary difficu1ty with implementing this approach is the po-
requirement for the evaluation of energy efficiency by the
institution. It is realized that such a certification process

consuming, costly, and may become a barrier to making mortgages.

Similarly, unless the Tending institution accepts energy efficiency stan-

dards set by some other party, staff resources must be employed to as-

19

certain the required levels of energy efficiency, or the required ”package"

of enekgy featukes; A certification process would only become necessary

if substantial numbers of customers received loans for energy conservation
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k purposes but did not accomplish their stated‘quectives -- an unlikely
possibility if these borrowers otherwise met the "good loan" criteria ' |
established by the institution for all customers.

2. Flat-Rate Reduction of Interest on Home Improvement Loans

Banks would offer reductions in interest rates for home
improvement loans, providing that the money is used for an
approved list of conservation devices. Currently, Seattle Trust
and Savings and Pacific'Nationa1 Bank have opefationa1 programs.

‘ Implementation is based upon the installation or purchése

1 _ ‘ of a definitive "package" of energy-conserving devices; a

‘ minimum "package" must be agréed upon prior to approval of the
| flat-rate reduction. Certffication of purchase may be accom-
plished by self-certification or by inspection by bank personnel
| : or by sub-contracted inspectors.

Difficulties in implementationi In addition to the philo-
sophicé1 discomfort of pTécing "ties” bn the use of borrowed money,
!7 there is fhe requirement that the lender train staff to be know-

1edgeabTe in matters of what measures are eligible, what further
measures are compatible, ahd where the limit of "package approval"
15 drawn. Simiiar1y,“if voluntary certification is not employed,
there will be additiona] costs of employing or contracting an audit
teém;

| A1though-f1atvraté reductfons,woujd be moét manageab]é in
forms of home impfovément.1oéns for qucifiedvdeviceé, flat rate
reductions could a1so be given for attaining specified levels of

|
\
|
low heat loss. Such-a program wou]d‘entai1 considerably greater
audit costs.

|
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| L 3., Variable Rate Interest R‘eductiopws/Home‘ Improvement

‘ In this program, lenders offer a range of interest-rate
reduction, depending upon the Tlevel of conservation attained

by -the borrower's pfoject. The basic difference from_the f1af-

rate program involves the flexibility with which additioné] interest
incentives can be offered for the attainment of fufther levels of
energy conservatidn. Levels of conservation can be defined by
actual measures, such as reduction of heat loss, or by an itera-
tive list of conservation items purchased.

.'Difficu1t1es in Imp]eméﬁtation: This program would in-
corporate all of the difficulties enumerated in the flat-rate
program, and would be marginally more costly due to:

(1) Additional knowledgeability requirements involived
in the initial establishment of the relationship
between conservation and interest rate reduction.
(2) . Further requirements that the bank perform in the
capaéity of "energy counselor" to the borrower.
(3) Due to the comp]ekity of the variable rate criteria,
the low cost of voluntary éomp]iance would likely , : |
give way to the higher costs of required lender in-

spection.

4. Gifts and Cash Rebate
 Banks could offer cash rebates or premiums based upon the
features or size of an energy-related loan., This measure would

likely be less expensive to the financial institution, than would
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L interest rate reductions, particularly in the case of Tong
term loans. Thus, this measure would offer to buy the first
storm window, rolls of insulation, etc.

5. Contractor Line gi Credit

Lenders would provide home-improvement contractors and
sellers of energy related goods and gervices with a Tine of
credit which could be offered to the consumer. The lenders
could arrange with qualified contractors to offer bank card
loans on smé11 amounts and "convenient bank access" on larger
loans. This wou1d be néar1y identjca] to the existing relation-
ships between home improvement contractors and banks where
banks purchase\the dealer paper.

As for implementational difficulties, the procedural as-
pects would be complex but not unfamiliar to banks; additionally,

implicit certification of contractors may be philosophically

6. Group Marketing

i

|

i |

v uncomfortable to some types of institutions.
|

|

|

By offering finance programs for energy items to groups of
cohsumers who are employed by or belong to large private and
public institutions, the costs of loan administration could be
reduced by relying upon payroll deductions, group-directed
marketing cémpaigns, etc. The employer could help reduce costs
., by: assisting invcredit checking, filing pre]imihary applications,
or allowing for repayment by means of.payro11 deductions. . -
B. A Policy Which Requires a Coordinated Effort Among Financial Institutions:

Energy Loan Pool

This program would parallel the pools established for urban re-

hab111tatiqn, in that the sources of funds for a program of low in-
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teréét'1oans Wouid be a revolving loan pool, with funds contributed
by pérticipants ih a predetermined ratio.10 The rationale for poo]ing.
is not for purposes of funding high—risk.1oans, as it is in urban mort-
gage pools and rehabilitation loans; rather, the purpose is to spread
the cost of a reduced interest rate. Liké urban rehabilitation pooling,
the pool wbu]d revolve as loans were paid off; secondary markets could
be Tooked to if demand exceeded the revolving rate.
Minor Energy-Related Programs Which Cou]d be Deve]oped Adjunctive
to- the Previously Described Programs:
- 1. Develop "after market" conservation 1oans_f0k customers with
existing mortgages and with estéb]ished credit. This pro-
' grém coqu be profitably Tinkea with a number of 1nterést
reduction approaches.
2. Perform informational liason services with respect to ex-
isting and forthcoming public sector financial incentives
(tax credits,‘property tax exemptions, etc.) This private
sector 1iason would be parallel to the promotionsvof Keogh
and IRA accounts.
3. Offer "mortgage add-ons" to cover the transitional costs of
upgrading homes to qualify for reduced rate mortgages.
'4. Participation in Integrated Marketing Approaches which would
| bring a number of energy;conserving activities ohto one
functional 1ocation.' This concept pf an energy center would
combine the'f011owing functions: finance, do-it-yourself
hardwares, technical guidance, qualified contractofs; and a
wide range of energy—consefving products from a variety of

manufacturers.
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Coofdination of marketing strategies with utilities, retro-

fit contractors, and retailers of energy conserving equipment.

This approach is currently under study by Seattle City Light.

Conservation materials may be included in mailings to credit

card, savings, checking, and loan customers.

Conservation items may be offered as new account premiums

and as savings deposit incentives.

Lobby space may be provided for energy related literature and
educational dispiays provided by finqncia] or public sector

institutions.

. Existing appraisal practices may be modified to more accurately

reflect the value of energy conserving installations.

Credit evaluation practices may be modified to reflect the
greater payback capability of customers with an "energy
efficient 1ifesty1e“.

The dollar amount of each enefgy-reiated Toan can be increased
by‘requirihg total energy packagés.

As indirect lenders, financial institutions coﬁ]d provide
lending support to‘the prdgrams of utiiities; with the utilities

functioning as program marketers and administrative facilitators.
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D. Feedback from Financial Institutions with Respect to Recommended Policies

Both formal and informal feedback from the list of recommended policies
pojnted towards several areas of consensus. First, the two programs which
were viewed as desirable by the majority of bank officers surveyed were
mortgage interest rate reductions and flat rate reduction of interest on
energy-related home improvement loans. Variable rate reductions, dependent
upon the Tevel of conservation attained, were fbund to be unacceptable due
to the additional administrative burden 1nvoived in determining conserva-
tion Tevels. Use of jifts and cash rebates were found to be undesirable
for related reasons of administrative costs. The financial community was
closely split on the extension of contractor lines of credit. At the time
that the feedback was solicited, it was not deemed likely that contractor
credit would eventually play a major role in the National Energy Plan.

A general area of feedback confirmed fjndings of the Isakson and
Haney study, that a major concern of lenders is the need for consistency
in government energy poh'cies.H Simi]ar1y,‘concern was repeatedly
expressed over the administrative costs which accompany programs which
entail federal level involvement in secondary markets and in tax credit
approaches.

A reéurrent concern .expressed by the financial community involved
the lack of basic data on the projected costs and profitability of energy-
related loans. In mailed surveys questions involving cost and profit-

ability most frequently evoked responses of “don't know" and of "insuffi-

“cient information." Accordingly, the primary effort of the second working

report surrounded the development, testing and application of a methodology
to determine the required rates of return on institutional programs, The
section which follows further defines need by both -the private and the

public sector for required rate of return data.
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Private and Public Sector Need for Data on Program Rate§ of Return
A. Private Sector Requirements for Rate of Return Data

Financial institutions in our society are subject to many of the
same forces of competition as are other sectors of the econoiny . Motivation
toward innovation in the financial sector is similarly based upon the |
striving after economic profits; profits are necessary to enable individual
institutions to attract and maintain funds. That is, 1ike any other
enterprise, a financial institution must maintain a rate of return which
is at least sufficient to satisfy stockholders of the institution and to
attract sufficient additional capital to enable the firm to grow. In
purely private sector businesses, "turning a profit" represents the essence
of the firm's social responsibility, since the existence of profits indi-
cates a level of operating efficiency which is satisfactory vis-a-vis the
coﬁpetition.

The adoption by financial institutions‘of the energy loan programs
Which were suggested in the first working report depends primarily upon

the potential effect which these programs have upon the profitability of

~the adopting institution. That is, any reduction in interest rate initiated

for purposes of attracting the consumer must be justified by either a-
lower risk element, by lower administrative costs, or by less cost]y sources
of funds. If the reduced interest rate is not justified by one of thesé
elements, the financial sector is, in essence, operating this particular
program at a rate of return which is less tHan that return received on
parailel conventional Toans. |

The importance of the required rate of return on functional activities
is appropriately illustrated by the case of The Franklin National Bank.

Though the failure of Franklin was due to several causes, Franklin
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consistently undereétimated its cost of funds, reinvesting them at a lower

rate than their cost.12

Thus, if the goal is to secure adoption by
financial institutions of energy conservation loan programs, then one
must be able to assess before the fact the desirability of these programs
to the institutions. Such requests will then be fair in the sense that

they do not impose financial hardships upon adopters.

B. Public Sector Need for Rate of Return Data

If the reduction in interest rates is'not justified by reduction
in risk or cost of énergy loans, then the private sector will not be
internally motivated to offer such loans. This decision would be rational
from the viewpoint of the decision criteria of our economic ideology.
Programs which cannot be justified within individual institutions in the
private sector may, however, have overwhelming merit when viewed from

the framework of the total society. This is indeed the case when spi]]a

over benefits occur. Briefly, a spillover benefit, or positive externality,

is said to exist when a transaction which is undertaken by private

part1e§ benefits other individuals who have not taken part in the private
transaction. As an example, the borrowing of funds and the purchase of an
energy-conserving device are prfvate transactions. From these transactions,
benefits accrue to the private parties: profit to the financial institution,
profit to the manufacturér and seller of the device, and reductioﬁ in direct
energy costs to the'owner of the device. However, benefits also accrue
beyond those which were direct]ylinvolved in the transaction. Namely, due

to this hypothesized reductfon in energy use, the public as a whole may
benefit from a reduction in energy imports, a corresponding improvement

in the balance of payments, a resulting increase in the value of

the dollar, etc. These are the benefits which "spill over" from the private

transaction to the'pub]ic at large.
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In cases where spillover benefits are large, yet private sector
profitabi]ity does not exist, it is often appropriate for the public sector
to subsidize the private transaction to the extent that the spillover
benefits are induced. In terms of public policy towards energy loans,
if private sector incentives cannot bring about adoption of reduced rate
loans, it may, depending upon pepceived public benefits, be appropriate
to subsidize. If this is the case, then it is imperative that marginal
rate of return information exists such that the appropriate subsidy
can be ascertained. Literature on public policy towards the privaté
sector abounds with examples of program failures associated with cases
of under-subsidization as well as cases of misallocation of public
funds associated with the granting of subsidies beyond those which are
marginally necessary. The marginal required rate of return is a primary
element of information which is necessary to avoid those aforementioned
piffa]]s of public policy. _

Thus, the need for rates of return on various cafegories of loans
is twofold. First, knowledge of the true marginal required rate of return
is necessary to the financial institutions in order that a rational profit-

maximizing decision can be forthcoming. Secondly, if the private sector

does not pfovide'a sufficient quantity of that financial service, the

public sector policymakers must know the marginal required rate of return
in order that proper compensation pan be offered to the financial ;ector.
The section which follows will develop a model which estimates the
risk-adjusted required rates of return for.five key bank functions. The
functions considéred are those of real estate mortgage loans, installment
loans, credit card loans, commercial (including agricultural) and other

loans, and investments (including Federal Funds sold, purchased commercial
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paper, bankers acceptances, purchased certificates of deposit, and
commodity credit corporation certificates of interest). To our knowl-

edge, this task has not been attempted previously.

29
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Development of the Réquired Rate of Return Model

A. Institutiona1 Objectives and the Required Rate of Return

In this section it shall be assumed that the maximization of the wealth
of the shareholders of the financial institution is the goal of management.]3
The primary purpose of this section is the determination of the required

rate of return for the primary functional activities (Real-Estate mortgage

loans installment loans, credit card loans, commercial loans, and investments)

of commercia1 banks. This required rate of return is of importance to a
commercial bank since it constitutes the minimum rate of return necessary
on new investment in order to maintain the market value of the firm (and |
therefore shareholder wealth). This concept of the required rate of return,
also known as the cost of capital, or hurdle rate, is central to the
allocation of capital among various competing alternatives within the firm.
Analogous to the allocation of resources within the overall economy through
the price system, the required rate of return or cost of capital constitutes
the allocation mechanism within the firm. It is baséd upon the simple
concept of the necessity for the firm to earn at least as high a rate of
return on the new funds employed as the cost of those same funds. For
example, if it was determined that new capital cost the firm six percent,
then any employment of these funds at a lesser rate in an energy loan
program.will obviously result in reduction in the wealth of the owners.

In the “rea] world", determination of this required rate of return
is not as easy as the statements above may imply. The overall cost of
capital to the firm is the weighted'average of the marginal costs of the
individual sources of funds with which the firm intends to finance in the
future. The éosts of the 1nd1vidua1'sdurces of debt and equity are the
ratés of retufn required by investors in consideration of the risk level
of the firm and the risk and return of é]ternative investments available

elsewhere. Some of the issues which make the required rate of return
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B _ ,difﬁ"cu]t to compute for the primary functional areas df cohmefcia]
| banking are 1isted below:

1. The détermiﬁation of the required rate of'return on equity is
complicated by the fact that the expected rate of return
antiéipated by 1hvestdrs in the bank's equity is difficult to
measure; much of this due to the greater uncertainty associated
with stockholder return as compared to the fixed obligations
of debt securities.

2. The stfeam of future returns or bénefitsvfrom each fuhctfona]
activity is uncertain and therefore risky.

3. ~The returns associated with‘each commercial bank functional
activity must be computed as though each were a mini-firm
engaging on1y.1n that activity. -Returns fo equity holders are
made up of both dividénds and capital gains, two.quite operationally
useful COncepfs when publicly tradéd securities are 1nvb1ved. That
is, cash dividends as well as capital gains (or 1osses)~canvbe
observed for the past when a market for equities exists. (This
does not, however, mean that future expetted returns are
necessarily the same as past realized returns.) When the
anticipated rate oF return on equity (the cost of equity capital)
fpr a functional activity of a bank is esfimated; past\rea]ized
fates of réturn'are not observab1e:$in¢erthe capita1‘ga1nv(or
lpss) comhonent.of‘équity return depends upon having a market
va1he at two pofnts in time for each functional activity. 1Since
‘a present market value depends upon the expectation‘of‘future
returns which are unobservéb]e,.and sfnce realized returns depend
upon pasf market values which were not obsérvab]e; one cannot

directly observe either realized past rates of return (for the




purpose of projecting into the future) or present market value

for ﬁhe purpose of inferring future expected rates of return.
This dilemma has not been resolved in the field of finance. The
approach’which will be followed in this paper involves using as a
proxy for market value an observable variable whfch it is felt
should be highly correlated with market value. This'approach has
been used to estimate the cost of capital for the mail division
of the airline industry.14

B. The Capital Asset Pricing Model '

The SharpeQLintnerlsform of the capital asset pricing model will be used
for determining the required rate of return for the primary functional
activities of commercial banks. This model evolved from the earlier work
of MarkowitzlGWhich rigorously demonstratéd the power of diversification

to reduce risks in portfolios of securities without reducing expected

~ returns.  The Markowitz contribution to portfo]io theory utilized the

mean-variance parameters to show how efficient portfolios could be

constructed.»'SUbsequent work by Mossinlzas well as the previously

- mentioned work of Sharpe, Lintner, and others,developed the implications

for the_pricing of capital assets (and the securities representing claims

on thesé asséts) if participants in:the secdrity and capital mafkets were

to diveréify portfo1ios according to the two parameters of mean and varianée.
The capital asset pricing.mode118(CAPM) thus provides a framework for

analyzing the market equilibrium tradeoff between expected return and risk.

" The CAPM develops a clear distinction between risk (as measured: by the

variance»of'returns) which is diversifiable through combination with other
assets and between risk which is undiversifiable. Thé undiversifiable
risk is frequently referred to as systematic or market risk. This represents

fluctuations in return due to the broad movements of the market as a whole;
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this risk cannot be eliminated in a portfolio since nearly all securities
move'wifh the market, though to different degrees. The "beta éoefficient“,
as it is popularly referred to in investment literature, measures the degree
of undiveréifiab1e risk presenf in a security or portfolio. The expected' |
rate of return on a security or portfolio above the risk-free rate is shown
by the CAPM to bé equal to the risk-free rate plus the beta coefficient times
the excess return of the market as a whole over that of the risk-free rate.
| The non-market portioh of the total riék can be eliminated through
diversificatioh.with other securities. Since it Can.be eliminated, an
efficient market should pay no premium for bearing it. In essence,
the CAPM demonstrates that risk premiums (excess rates of return above the
.risk—freé rate) are proportional to the ]eve] of nondiversifiable risk
embodied in the security or portfolio. Extensive empirical testing has
confirmed this relationship to a surprising degree.19 That modern capital
.market theory is bécoming widely accepted by practitioners can be seen by
the inclusion of "beta" coefficient data in many stock mdrket services
during the last few years. The Value Line Investment Service and Merrill
Lynch,Pierce, Fenner, and Smith were among the first adopters; Wells Fargo
National Bank has fully imp]ementéd capital mérket theory princ1p1e§ in
_1ts management. of trust'funds.
:_C.. The Capital A§Set Pricing Model--Analytic Section
. The ensuing section assumes that the reader has an understanding of
portfojio theory?oz If market participants dfverﬁified according to the
tenets of mean-variance portfolio theory and the market were highly
efficiént (an_a55umption well supported by the facts), then assets (as
well as the,paber claims on these assets called securities) would be
priced according to the foi]owing expressibn of the capital asset priting

2
model (CAPM): !
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E(R;) = Rp + B [E(Ry) - Re) (1)

=
=
)
=
1)
m
——
=
-
n

the expected rate of return on equity of asset j
_RF = the interest rate on a risk-free security
‘E(RM).= the expected return on the market portfolio
B: = the systematic risk of asset or security j which is more
precisely the co-variance between Rj and.RM divided by the

variance of RM.

Cov (Rj, RM)/Var R

3

For publicly traded companies, the calculation of expected return on

M

equity is relatively straightforward. The long-run historica] rates of
return available on the New York Stock Exchange have provided reasonable

22 The risk-free rate,

estimates of expected returns in the market, E(RM).
RF’ is usually approximated by the government rate on Treasury 81115. The
historical beta coefficient calculated from realized market and security
returns over previous time periods is usually satisfactory since beta
coefficients are quite stable over timé at the portfo]io 1eve1.23

The capital asset>pricing model (CAPM) of equafion (1) can be readily
app11ed for publicly traded companies when the conventions mentioned above
are adopted. It should be noted that all factors other than Bj are
constants applying to all firms in the market. Therefore, 1f Bj is
reasonably stable over time, a meaningful expression of the required rate
of return on equity for security j can be made. The CAPM. demonstrates
'théflthe required rafe'of return is Tlinearly related to the Tlevel Qf
nondiversifiable risk as measured by the beta coefficient, Bj. For example,
airline stocks typically have above average B's (typically ranging between

. o) 4
- 1.5 and 2.0), while public utilities have B's of between .5 and .8f The

market average is generally best ‘represented by the Standard and Poor's
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500 Index or the New York Stock Exchange Composite Index, both of which
have B's of approximafely 1.0.

Securities such as airline transport stocks thus have greater expected
or required rates of return than utility stocks because of their highér
levels of nondiversifiable risk. Over Tong periods éf time, investors
holding diversified portfolios of higher risk stocks have realized higher
returns remarkably consistent with equation (1).25 Portfolios of high beta
stocks typically rise faster than the market averages in up markets, but
fall faster in down markets. The CAPM éxp]ains the apparently extraordinary '
performance of certain so-called "go-go" mutual funds during the mid and
Tate 1960's as being due mere]y to the fact that they held very;high levels
of systematic risk during.a rising market. Their subséquent precipitous
declines were shocking to many, yet are explained easily by reference to
the CAPM which shows that high beta portfolios will fall proportionately

faster than the market when a decline in the market ensues.
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l VIIL Application. '
A. Methods, Assumptions, and Adjustments

The CAPM can be applied to determine the required rates of return on
1nd1v1dua1 capital budgeting projects as well as for separate operat1ng
divisions of a firm. Here, as for secur1t1es, the required rate of return
is also proportional to the Tevel of nondiversifiable or systematic risk.
The individual project or division, unlike the publicly traded security,
usually has no well-established separate market vé]uation. Hence, even
if the periodic net contribution by the division or by the project to the
firm as a whole can be ascertained, its change in capitalized value during
‘the same period of time (a necessary component of total return)‘sti11 must
be estimated in order to arrive at an accurate picture of tota]iperiodic
return.

The most difficult task hampering the determination of required rates
of return for individual capital budgeting projects and for separate
operating divisions of a firm is the estimaﬁion of that cbmponent of total
return which is caused by the change in market_va]ue of that project or
division. While fo some fhe change in capitalized value may at first
glance seem unimportant, it should be understood that this is a most
important concept of valuation. Changes in capitalized value are the
resuit of changes-as perceived by the market in the future earning prospects
of these projects and operating divisions. Were-future prospects unimportant,
| vone might observe (in the absence of risk consideratidns) one dollar of presenf

IBM or Xerox earnings.being valued equally with one dollar of AT&T earnings.
The fact is that the market obviously impounds both grthh prospects and
risk in a major way into thé present market value of secqrities; thus an
investor's return in a seéurity is made upvof both the security's beriodic

return (cash dividends) as well as changes in value (which give rise to




37

capital gains). The payﬁent of cash dividendé of course depends upon
eafnings. |
. The estimation of required rates of return for primary commercial
bank functions depends upon estimating both periodic returns as well as
changes in value. These return estimates shou]d parallel as closely as
possible those which could be realized by investing in firms specialized
in only one of these functional actjvities-—for example, a bank which made
cdmmercia1 Toans exclusively. It would obviously be difficult if not
impossible to find a commercial bank with publicly traded securities which
: wou]d‘meet the qriterion of making only commercial loans. Thus, direct
observation of the ;hange in capitalized value for the commercial Toan
function of a commercial bank (or any other function for that Matter) is
not possibie, yef is highly important to the computation of expected future
return. This dilemma necessitates a method for estimating the periodic
change in value of the functional activity. - i
|

26 suggest using an observable non-market variable

Gordon and Halpern
as a proxy for estimating the unobservable divisional market value. They
demonstrate that under rather réasonab]e aséumptions, the growth rate 1ﬁ
divisioné]learnings should provide a very useful measure of diviéiona1
: systematic risk. Though the explanatory power was not as high as had been
desired, they’found fhe correlation between the non-market based earnings
growth varfaBTe and the market based systematic risk measure to be
significant at the .OOT 1evé1 for a sample of 49 companies. The methodology
followed in this paper is based upon that suggested by Gordon and Ha]pern.
B. Data

The data used for estimating the required rates of return on commercial

bank functional activities was obtained from the Federal Reserve Banks of

San Francisco and New York. The earnings yields for the following five
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: k functions were obtained for the years 1971 tvhrough_ 1977:
‘ 1. real estate mortgage loans |

2. installment loans

3. credit card loans

4. commercial and other loans

- 5. investments

Because of data difficulties due to earnings near zero (giving rise to
.1ntractably large percentage changes), credit card loans were not analyzed.
Three size groups of banks were analyzed separately for each 6f the
remaining four functional areas.

1. deposits up to $50 million

2. deposits from $50 to $200 million

3. deposits over $200 million
The data came from banks in all twelve Federal Reserve Districts and was
based upon large samples, approximately 500 banks for thevsmallest total
deposit size group, 300 for the medium category and around 100 banks for
the largest total deposit size category.

The funttions for which adeqdate earhings data were available constitute
neér]y all of commercial bank earnings when totaled together. These
functions were freated as divisions for purposes of this analysis.
C. Méthodo]ogy

The yearly percentage change fn earnings for each of four funttiona]

areas was calculated starting with the years 1971 and ending with ]977.
For eaéﬁ function, there were thus six earnings change percentages, the
first being the percentage change which occurred from 1971 to 1972. Let

this grdwth rate in earnings for function j during period t be denoted
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where Et-] represents earnings for that function the year previous to
year t. These yearly functional earning growth rates were regressed on

.corresponding annual market growth rates, GMt

where oy and Cj are the estimated y-axis intercept and slope respectively
of the estimated regression line. The market growth rates were estimated
by summing the Standard and Poor's 500 Composite Index periodic return and
the average div%dend/price ratio prevailing on the New York Stock Exchange
during the corresponding time period.

The estimate of systematic risk for function j, ﬁj, was calculated as

B, = AO + A

J ej (4)

1
where Ao = .278 and A1 = ,584 were given by the results of the Gordon and
Halpern study and Ej is the slope parameter estimate in the previous
regression of Gjt on GMt' Finally, the estimate of the required rate of
return on equity for each functional activity j is given by equation (5)
where

E(RJ‘) = RF + Bj [E(RM) - RF] _ (5) \

and RF = the 3-month Treasury Bill rate as the proxy for the risk-free rate

Bj = the estimate of systematic risk for commercial bank function j

E(RM) = the expected return of the market

As discussed previously in cqnnection with equation (1), note that
except for the estimate of ﬁj,which is unique for each,functiona] activity,
the other terms of equation (5) are market constants. These will apply to
all firms; 1thstries, divisions, and functions alike. Thué given the
expectations.for the risk-free rate and the marketlketurn;‘the required
rate of return on equity will depend only upon the estimated level of

systematic risk present in each bank functional activity.




IX.

40

Findings

Tabie 1 présents the results of the determination of tﬁe required
rates of return on equity for four key commercial bank functional
activities. As discussed in the methodoldgy section, the required equity

rate of return, E(R.) for functionj, was calculated using the following

J
formulation of the capital asset pricing model (CAPM) :

E(Ry) = Rp + By (E(Ry) - Re)
where RF’ the risk-free.rate, was estimated by taking the mean three-month
Treasury Bill rate over the 1972-1977 time period. The value for E(RM) was
estimated by the mean of the sum of both the 1972-1977 annual capital gain
(taken from the Standard and Poor's 500 Combosite Index) and the corresponding
dividend yield for the period (the average dividend yield on the New York

Stock Exchange).

Table 1
Commercial Bank Functional Activities
Required Rates of Return on Equity*

Commercial Bank Total Deposit Size Classes

Deposits Deposits Deposits
up to $50-200 over $200
$50 Million Million Million
Real Estate Mortgage Loans .06347 .06439 .06422
Installment Loans | 06369 . .06468 .07101
Commercial and Other Loans .05278 .04797 .04631
Investments o .06001 .06004 .06267

*assuminguRF = .05634 and E(RM) = .07080 where both RFvand E(RM)
equal their mean annual values over the period 1972-1977.

The functional activity which was estimated to require the highest rate
of return on equity was the category of 1nsta11ment loans; this was true of

all three deposit size classes of commercial banks. The next highest




.required return functions in descending order were real eétate mortgage
loans, fo]]owed by investments, and finally the commercial and other
loans category. One of the most striking results of the analysis is the
identical order in which the required rates of return fell for all three
- deposit size classes. Since these three deposit categories constitute

independent samples with identical Federal Reserve Bank data treatment

conventions, the required return orderings among functions can be considered

a strong finding.

Another finding was that the required rate of return appears to be an
increasing function of bank size, while commercial loan required rates of
return appear to be inversely related to bank size. No clear deposit size
trend appeared to be present for the real estate mortgage loan or for the
investment function.

According to data supplied by the Federal Reserve, the smaller banks
are more heavily specialized in installment loans (which are primarily made
to consumers) than are the large banks. In 1977, for examp]e, 1nsta11ment
loans constituted 13.91 percent of total assets for the samp]e of banks
with deposits under $50 million, while installment Toans made up 12.68
percent of total assets for the banks with deposits of between $50 and
$200 million, and only 9.66 percent for the banks with deposits over $200
million. In the commercial Toan category, the situation is-reversed, with
‘ commerc1a1 and other loans making up 20.96 percent of total assets for the
sma]]er banks, 21. 66 percent for the medium banks, and 26.58 percent for the.
1argest category of banks. Whether by choice or by necess1ty, the smaller
bahks‘have emphasjzed installment loans while the larger banks have,
perhaps by.choiée, concentrated more heavily on the commercial and other
loans category. 'Thé average size of commercial loans also appears to be .

directly related to bank size, amounting to $7,897, $14,671, and $35,647




.1odustry beta estimate of 0.81 performed in a study by Rosenberg and Guy.
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for the smaller, medium, and.1arger bank size categories respectively
during the year 1977. Further indication of this point is seen by the
fewer number of’commércia1 loans made per person (218 per person for the
smaller banks vs. 65 per person for the large banks and 142 for the medium
size banks) for the large banks. In summary, it would seem, perhaps not
surprisingly, that in comparison to the sha]]er banks, large banks tend to
(1) concentrate more heavily on the larger commercial Toans which are most
iike]y (2) made to larger companies and to (3) allocate more personnel to
servicing these fewer but individually jarger Toan accounts.

Table 2 - Commercial Bank Functional Activities Estimates
of Systematic Risk, B
Deposit Size Classes

up to | $50 to Over

$50 Million $200 Million $200 Million
Real Estate Mtg. Loans .49301 - 55653 ~.54507
Installment Loans f50846 » .57653 | 1.01472
Cohmercia] and Other Loans -.24634 -.57887 | -.69351
Investments .25935 - .25591 .43746

The data contained in Table 2 éhows the estimated levels of systematic
risk, ﬁj, present in each of the four commercial bank functional areas.
A1 systemotic risk levels appear to be very low in comparison to corporations
in. general which have an average beté level of aoproximate1y 1.0. These
functional estimatéo.of beta are somewhat 1ow in oomparison'with the banking
e | 27
However, the ﬁj estimatés of the present study could be'expected to differ
from the Rosenberg ahd Guy study for several of the following reasons:

1. fhe §j estimates for each commercial bank total deposit size

category of the_present study displayed the identical functiona]

activity risk rankings.
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2. The number‘of.banks.in the sample was large (approximately 500,
- 300, and 100 respectively for the small, medium, and large total
deposit size categories). |

3.. The §j estimates of the present working paper depend upon the
parameter estimates for xo and A] of the Gordon and Halpern study.

4. The Rosenberg and Guy study used monthly returns for computing
their industry beta estimates, while both the present working paper
and‘the'qudon and Halpern study used annualized data. The monthly
VS. annua]ized'data should not in theory cause éstimation
discrepancies but in practice frequently do.

. estimates was the negative

J
values encountered for the commercial loan functional activity. The

Perhaps the most interesting aspect of the B

negative covariance of commercial 1ban returns with corporate pre-tax
profits substantially reduces thé rate of return necessary to justify the
commercial loan function as compared to the other bank functions. While
fhis finding is less than conclusive at this time, it would tend to suggest
that commercial banks should not necessarily emphasize the'insta11ment 16an
function at the expense of commefcia] loan activities because of higher
installment loan expected rates of return, since on a risk-adjusted basis
the éommercia] loan category need not achieve as high a rate of return as
installment loans 1in order to be equaT]y,profitab1é. It should be pointed
out that the differential risk levels encountered between bank functional
activities are due very little to different default rates betwéen functions,
as one might initially be inclined to think. The risk level differentials
are in fact due to the Varying degrees of systematic risk (which cannot be
diversified away through éombination with other securities) present in the
functions.

While the absolute level of the Bj estimates of Table 2 may differ from
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the Rosenberg and Guy study, they do in general confirm thé Tower Tevel
.of risk present in banking compared to most other industries. The 1mpdftant
point of the present working paper estimates of éj is the consistent
relative risk levels between the ‘four functions for all three commercial
bank deposit size categories. Given the estimates of RF and E(RM) (which
do not necessarﬁ]y have to be their actual mean values of previous years
as assumed here), the capital asset pricing model then gives quantifiable
risk adjusted required rates of refurn on equity for each bank functfona]
activity. With modification for the cost of debt, risk-adjusted discount
rates appropriate for'each functional activity can be calculated for use
at the decision-making and policy formulation level of the bank. Insufficient
publicly avai1ab1e data exists at the present time for the determination of
a required rate of return on equity for energy conservation loans as a
separate category. |

The immediate]ykpreceding discussion dealt with determination of the
required rate of return on equity for various commercial bank functional
activities. Required rate§ of return on equity are useful for highlighting
risk differentials between functional activities. These figures are found
in Table 1 where it is clear that for all three bank size categories, install-
ment loans werevthe highest risk category, followed by real estate mortgage
loans, and investments, with commercial loans beinj the least risky.

Overall Functional Required Rates of Return

Time value of money is a well established concept in the modern business
world. As major financial 1nstit0tions, commercial banks in particular must
use the time value of money concept countless times each day, indeed each

hour and minute, when dealing with the public, with each other, and with



45

regulatory bodies. The time value of moﬁey, however, is not a single raté
which applies to all businesses, projects, and loan maturities alike, but
instead a raté which must be adjusted upward if'greater risk is present and
downward for 1esser‘risk.

The present section will demohstrate how a risk-adjusted overall
required rate of return can be calculated for various commercial bank
functions. Thé overall rate will be the discount or hurdle rate appropriate
to each functional activity and will therefore be the proper rate for dis-
tributing funds within the commercial bank between competing functiona]
activities. Just as the price system allocates resources among competing
uses within the economy, so the functional activity required rates of return
provide a price system internal to the commercial bank for a]]Qcating funds
among competing functions. Simply stated, the riskier functions will require
higher expected returns on fund uses than Tless risky functions. The present
framework, as opposed to a subjective allocation technique, serves to make
risk differentials explicit and objectively determinable for the various bank
functions.

Table 3A shows the framework by which the overall required rate of return
or hurd]evrate can be calculated for each functional activity. Table 3A
shows the calculation for the specific example of fea1 estate mortgage loans
for the smallest bank size category. The required rate of return for each
functional activity can be seeh to beva weighted average of the costs of the
individual financingvéources ofvthe commercial bank. Column (1) details the
pakticu]ar financing sources, column (2) their respective 1977 dollar amounts,
énd column (3) their relative proportions. Column (3) thus prov{des the

relative weights of the various sources based upon their book value (balance
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Table 3 A Small Bank Functional Activity Required Rate of Return Methodo]ogy]

(1)
Fund
Sources

Demand Deposits
Time Deposits
Borrowed Money
& Federal Funds
Purchased

Other Non-Deposit
Funds Purchased

Other Liabilities>

Capital Notes &
Debentures

Preferred Stock
Common Equity

Total

Dollar Relative Before-Tax After-Tax Weighted
Amounts Proportions Cost Cost Cost
$ 9,065,181 .30150 .02724  .01481 .00446
17,780,290 .59136 .06275 .03412 .02018
200,118 | .00666 .05549 .03017 .00020
114,448 .00381 .05212 .02834 .00011
1 294,471 .00979 .00 0.00 0.00
111,707 .00372 .07468 . 04061 .00015
4,828 .00016 .01429 .01429 .00000
2,495,919  .08301 .06347%  .06347%  .00527
Overall Required
30,066,962 1.00000 Rate of Return .03037

1Figures here calculate the required rate of return for the

(2) (3)

(4) (5)

(6)

Real Estate Mortgage Loan function for banks with deposits up

to $50 million.

2Source: Functional Cost Analysis, Federal Reserve Bank, 1977.

3Non-interestlbear1ng

4Cost for Real Estate Mortgage Loans
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k sheet) amounts. The common equity market values would have been preferable to
their book value for estab]ishing weights, however market values were not

Ii ‘available. Column (4) shows the before-tax costs of each source which were
calculated from data supplied by the Federal Reserve. One key financing
source, the cost of common equity, was previously calculated in this report.
For each functional activify and bank size category, the risk-adjusted cost

of equity capital can be found in Table 1 of the present report. The cost of

|

\

\

l

‘ ' common equity in columns (4) and (5) of Table 3 comes from the real estate

loan f{gure for the smallest size category of commercial banks. Column (5)

gives the costs of each source aajusted for the effective average statutory

| Federal tax rates inveffect during 1977. Note that since preferred stock and
common equity are considered distributions of prdfits rather than costs of

doing business, their before-tax and after-tax costs are the same. Column

of columns (3) and (5). The sum of column (6) gives the overall required

i
\
(6) provides the weighted cost of each source of funds and is -the product
|

rate of return for real estate mortgage loans for banks with deposits up to

} $50 million, the smallest bank size category.

: Tables 3B and 3C calculate the overall required rate of return for the
real estate mortgage loan function for the medium ($50 million to $200 million
in deposits) and large (over $200 million in deposits) banks, respectively.

% : Calcu]ations:in these tables are performed in TQentica1 fashion to Table 3A
with appropriate figures calculated from Federa1 Reserve data for these
commercial bank size classes. As in Table 3A, the costs of common equity

- are taken from Table 1.

| Table 4 shows the overall risk adjusted required rates of return for

each major commercial bank functional activity. The figures in Table 4 are
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Table 3 B Medium Bank Functional Activity Required Rate of Return Methodo]ogy]

(1)
Fund
Sources

Demand Deposits
Time Deposits
Borrowed Money

& Federal Funds

Purchased

Other Non-Deposit
Funds Purchased

Other Liabilities®

Capital Notes &
Debentures

Preferred Stock
Common Equity

Tota]

(2)

Dollar

Amounts

$30,751,911
61,521,574

1,977,989

1,276,989
1,157,973

409,654
34,006

8,477,378

105,607,474

(3) (4) (5) (6)
Relative Before-Tax  After-Tax Weighted
Proportions Cost ' Cost Cost
.29119 .02578 .01344 .00391
.58255 .06200 .03231 .01882
.01873 .05294 .02759 .00052
.01209 .05749 .02996 .00036
.01096 0.00 .00 0.00
.00388 - .07715 .04021 .00016
.00032 .02011 .02011 .00001
08027 06439% 06439 00517

1.00000 Overall Required 102895

Rate of Return

]Figures here calculate the required rate of return for the
Real Estate Mortgage Loan function for banks with deposits
from $50 million to $200 million.

2Source:

Functional Cost Analysis, Federal Reserve Bank, 1977.

3Non-interest bearing

4Cost for Real Estate Mortgage
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Table 3 C Large Bank Functional Activity Required Rate of Return Methodo]ogy1

(1)

(2) (3) (4) (5) (6)

Fund Dollar Relative Before-Tax After-Tax Weighted

Sources Amounts Proportions Cost Cost Cost
Demand Deposits  $244,298,411 .32324 . 02581 .01360 .00440
Time Deposits = 374,511,651 .49553 .06014 .03169 .01570
Borrowed Money

& Federal Funds

Purchased - 33,154,198 .04387 .05567 .02928  .00128
Other Non-Deposit | v

Funds Purchased 28,697,257 .03797 .05371  ~ .02831 .00107
Other Liabi]ities3 16,815,511 .02225 0.00 0.00 0.00
Capital Notes &

Debentures 5,691,659 .00753 .07424 .03913 .00029
Preferred Stock 21,544 .00003 . 10425 . 10425 .00000
Common Equity 52,586,680 - .06958 .064224 .064224 .00447

‘ o Overall Required
Total _ ‘ 775,776,911 1.00000 Rate of Return .02721

1

Figures here calculate the required rate of return for the
Real Estate Mortgage Loans function for banks with deposits
over $200 milljon. '

2Source: Functional Cost Analysis, Federal Reserve Bank, 1977.

3Non-interest bearing

4Cost for Real Estate Mortgage Loans
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ﬂk Table 4 Overall Required Rates of Return for Commercial Banks by Function and by_Size*
A B C
‘Smaller Banks Medium Banks Larger Banks
(Deposits under (Deposits $50 (Deposits over
$50 million) : million to $200 $200 million)
million)
Real Estate Mortgage Loans 3.037% 2.895% 2.721%
Installment Loans 3.039 2.897 2.768
Commercial and Other Loans 2.948 2.763 2.596
Investments

3.008 2.860 2.710

* The following assumptions are implicitly incorporated:

1.

An assumed risk-free interest rate of 5.634%, the mean value over the
period 1972-1977.

An assumed expected rate of return in the equity market of 7.080% with
no new issue transaction costs. This rate is the mean of the 1972-
1977 values as discussed incident to Table 1.

Average 1977 statutory Federa1'tax rates were used; they were from the
smallest to largest bank size classes respectively 45.623%, 47.299%,

"and 47.882%.

These required rates of return were calculated using book weighted
proportions and assume that banks intend to finance with these same
proportions of funds in the future. :



calculated using the methodology of Tables 3A, 3B, and 3C with the corre-

sponding costs of common equity for each function taken from Table 1 For

example, the first row in Table 4, real estate mortgage 1oans, is calculated

in Tables 3A, 3B, and 3C, while the remaining figures in Table 4 are calculated
like Tables 3A, 3B, and 3C except that corresponding entrjes for the cbst of
common equity in these tables come from Table 1. Table 4 indicates that the
overall required rate of return is lowest for the commercial loan category,
followed in order of increasing required return by investments, real estate
mortgage loans, with 1nsta11ment'1oans requiring the highest rate of return.

- The overall required rétes of return, calculated by commercial bank
function, provide the yardstick by which competing fund uses can be allocated
within the bank. This methodology can be fd}]owed by an individual bank

wishing to calculate its functional activity required rate of return. It must

‘be used cautiously, however, since the fund costs are based upon recent costs

which are here used as the estimates of future fund costs. If fund costs in
the future are expected to be different fkom their past costs, then the
revised estimates are more appropriate than the historica] costs. The same
situation applies to the relative proportions which each fund source makes
up as shown in column 3 of Tables 3A, 3B, and 3C. These are based upon
proportions which prevailed duringv1977; if a bank intends to finance in
different proportions in the future, then the expected pfoportions should be
substituted for the 1977 values.

The three-month Treasury bill rates were used as.a broxy for the risk-
free interest rate. Their seven year mean yield, 5.634% was used in the
required rate of returntcaTculations. Currently, (Dec. 1978) these same

securities are yielding approximately 9.5%, a considerably higher rate.. The
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use of this rate in the capital asset pricing model for calculation of the
cost of equity capital, a long run concept, would be inappropriate since the
three-montH_Treasury bill rate can fluctuate radically in the short run due
to changes in Federal Reserve policy. The required rate of return for bank
functional activities is intended for use with long range decisions and
should not be altered in response to short-term interest rate fluctuations

unless they are reflective of substantial shifts in long range éxpectations.
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Implications for Energy-Loan Policies

1.

Institutional size: In both real estate and instaliment activities,
a higher rate of return is required at large banks than at either
of the smaller scale categories. The implication to be drawn from _
this finding is that smaller institutions appear to have more lee-
way in granting reduced interest loans. That is, the required rate
of return is iess; therefore it is more likely that a smaller category
of banks.can offer reduced interest ]oans~withdut requiring public
subsidy. This finding does not imply that all efforts to institute
energy loan pfograms at major regional banks should be foregone for
purposes of approaching only smaller banks; however, the receptivity
of smaller banks should be more encouraging than that of regional
banks.. |
Implications for commercial loans

Since required rates of return are lower on commercial loans
for large banks than for smaller banks, large banks would be better
suited to making'commerciél energy conservation loans than energy
oriented consumer loans. This would be particularly apparent in a
locality characterized by strong competition among banks. The
commercial variety of energy loans could emphasize: contractor lines
of credit, f]doring of inventory for merchants selling energy
efficient appliances and automobf]es, as well as business loans
for plant and capital equipment modernization programs to achieve
energy efficiency for industrial processes. Also, lease financing
programs may in many cases fall under this same category of programs,
since leases constitute an a]ternative‘to intermediate and long-

term business loans and are becoming an increasingly important
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banking activity.
Implications for installment loans

Smaller banks were shown in the Findings.Section of this report
to have lower required rates of retufn dn installment loans than were
the larger banks. These smaller banks should therefore be better
suited to develop the more consumer oriented types of energy loan
programs than the large banks. These types of loans are for such
things as home insulation, storm windows, energy saving appliances
and fuel efficient automobiles, both financed throﬁgh "dealer paper"

as well as directly.
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k XI. Significant Changes in the Energy-Finance Env‘ir‘onment
Over the duration of this project changes have occurred which will have
both positive and negative effects upon the operating énvironment of energy
financing by the traditional institutions.
Four areas of change which will have marked impact are:
| A; Programs of zero interest 1oan§ by privately owned utilities
in two of the target areas. |
B. Passage of the National Energy Conservation Policy Act; this
act includes provisions for: a) utility arranged retrofitting |
and finance. -
b) government sponsored solar loans
guaranteed by GNMA and FNMA
c) retrofitting grants to low income
households
C. Passage of the Energy Tax act of 1978, which includes tax credits
| for home retrofitting.
D. Significant changes in the 1éve1 of interest rates as a result
of macroeconomic stabilization policy by the Federal Reserve
System.
In general, the programs of zero interest loans will have a favorable
impact upon the area of energy-retrofit financing, but a negative influence
on energy loans by financial institutions. Provisions of the Energy Act of
1978 (B) and (C) are expected to have a positive influence upon the availability
of energy-related loans through traditional financial institutions. The
immediate impact of macroeconomic stabilization policy, although relatively

short-run, has been negative.
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As substantial changes will Tikely come from these externa]Ifactors,
each program will be described in detail. Analysis of probable effects will
follow these descriptions.

A. Programs of Zero Interest Loans

On August 7, 1978, Puget Sound Power and Light Company, The
Washington Water Power Company and Pacific Power and Light Company
filed applications with The‘Washington Utilities and Transportation
Commfssion by which the companies will finance certain modes of in-
sulation of single-family and duplex residehtia] buildings heated
primarily by electricity. Approval was received on October 6, 1978.
Puget Power included in its program‘the costs of certain energy
saving lighting modifications for the company's commercial and in-

dustrial, commercial and institutional customers who utilize electric

energy as the primary sourée of cooling.

. Generally the programs would allow applicants to pay for materials
and labor (used to weatherize buildings and, with Puget Power, modify
lighting installations,) through ten-year, no interest loans, secured
by promissory notes and mortgages. The three companies agree that
funds Toaned for the designated weatherization projects must be cost
justified in each instance; that is, the "acquisition of electricity"
by weatherization must be at a cost less than equal production by new
generation. ‘

Because the long run cost of providing future demands for elec-
tricity is greater than the cost of obtaining equivalent amounts of
energy through weatherization and lighting modification, all rate

payers are benefited. The average cost of generation is lower than

it would be if a new plant had to be built because ratepayers are




obliged to support the investments in interest-free loans only until

participants repay the loans, whereas if Puget PoWer, Washington or
Pacific Power and Light had to invest in new plant constfuction, rate-
payers would have to support such a plant, by higher rates; in per-
petuity.

It should be noted that costs and benefits resulting from such
programs are not linear functions of conservation effort. That is,
given long run increases in demand, capital expansion must eventually
take place; these zero interest loan programs are appropriate as
stop gap measures.

1. Puget Power

Puget Sound Power and Light Company predicts its 1oca1
growth to average about 5.3 percent over the next 15 years,
necessitating a cost effective program; that is, the program's
marginal cost is less than the marginal cost of power. However,
it is impossible to warrant that a specific level of energy
savings will be achieved, since extraneous factors such as 1ife
style and energy use habits cannot be fully controlled or-

anticipated.

Generé]]y, Puget pfopoﬁes to perform energy analysis for its
electric space heating and cooling customers in all classes who
request such analysis for the purpose of determining what weath-
erization measures would be cost effective in structures served
by Puget and owned by its customers. Such measdres may include
ahy_or all of the following:

1. added ceiling insulation

2. attic ventilation
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3. added wall iﬁsu]ation'
4. added floor insulation
5. storm/insulated windows and doors
6. caulking of windows and doors
7. weather stripping of windows and doors
8. water heater insulation wrap
9. automatic thermostats
10. insulation of heating ducts
With regard to financing, the customers' financial obli-
gation will be to repay Puget Power without interest for the cost
of the labor and materials associated with installing the weath-
erization measures. This obligation would be evidenced by the
customer executing a Conservation Agreement, which states that
the customer (residential or commercial owner) has contracted
service with Puget Power for weatherization measures; that the
customer will accept proposa1s from contractors acceptable to
Puget, including a Tist of necessary improvements and the con-
tractor's estimated Tabor and material charges. Included in the
conservation agreement is an agreement-that the owner is limited

to repaying, without ‘interest, the cbntractor's actual labor and

- material charges: 1) no earlier than ten years from the date of

the agreément (amended by The Washington Utilities Commission to

“include an unratified option to repay any part of the loan at any

time) 2) 1if the premises cease to be served by Puget and 3)
if the owner .voluntarily or by law transfers or executes a real
estate contract in fee simple or contract his interest in the

premises.
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~ Second, the owner's obligation Wou]d be evidenced by a real
estate mortgage and promissory note, due and payable upon the same
conditions as méntioned above.

A11 weatherization work will be performed by independent con-
.tractors to be chosen by the customer and who meet Pugets minimum
standards as to materials, methods of installation, and business
practices. Puget will conduct random inspections of such con-
“tractors finished work for the purpose of determining whether
such -contractors should continue to receive their approval for
.future work under the program.

Puget anticipates that the program can be completed in five
years, assuming a substantial portion of qualifying customers
elect to participate. It will complete energy analysis based
upon the order in which requests are received, and that Puget
will give priority to low income elderly customers who elect to
utilize the program. If demand should temporarily exceed the
aVai]ab]e supply of either materials or contractors, the program
would be delayed accordingly.

The Washington Water Power Company
Under the terms of its proposal Washington Water Powek
- would conduct a home energy analysis when requested by an
electfic reéidentia] customer. The analysis would determine the
. cost effeétiveness of 1nsta1]ihg weatherization materials. If
thé'éustomer agrees. and 1sbe1igib1e, installations would be
accomplished by local licensed contractors. Both the WWP and
the contractor/insta]]er would warrant the materials and workman-

- ship.
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The wa proposal includes, subject to cost benefit analysis,
ceiling and floor insulation, storm doors and weather stripping,
storm window insulation and water heating insulation blankets.
Only dwellings using electricity as a primary heating source prior
to August 25, 1978 will be eligible for the program.

Under the same contract with the Washington Utilities and
Transportation Cemmission as Puget Power and Pacific Power and
Light, the Washington Water Power Company agrees to pay the
installed weatherization costs. The participating customers
will repay the costs of materials and labor, interest free,
during any time of the ten year period or, if they choose, at
the end of the ten year period, or at the time they sell the
house to a new owner, whichever comes first. Other costs attached
to conducting the program will ultimately be included within the
rate structure of the company's electric service. However, a
cost/benefit test will be made in each installation to eétab]ish
that the cost of the ki]owatt hours recaptured is sufficiently
less than the cost of producing equivalent energy through new
production.

WWP emphasizes low income customers who could not otherwise
afford the monetary outlay or sevefe payback requirements of con-

_ventional weetherization pfograms.

Like Puget Power and Pacific Power and Light, WWP expectsb
to comp]ete'fheir weatherization program over a period of five
years. o

3. Pacific Power and Light

Pacific Power and Light's program is virtually identical to
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j k | ' .. Puget Power's and Washington Water Power's. Under the terms of
- its proposal, Pacific Power and Light would conduct, upon request,
i 'v | home energy analysis for its all-electric residential customers
and determine the cost effectivehess of weatherization materials.
| Again, if the customer qualifies, installation would be comp]eted
‘ by Tocal Ticensed contractors and would be warranted by Pacific
Power.
\ ) , Pacific Power's proposal includes ceiling and floor insul-
i ation, storm doors and weather stripping, storm windows and water
‘ “heater insulation b1ankets. Only residential dwellings using |
‘electricity as a primary heating'source prior to August 25, 1978
will be eligible for this program.

With regard to its interest free loans, the contract stip-

ulations are identical for Pacific Power and Light. Pacific
'agrees to pay the installed weatherization costs and the customer
will repay the costs 6f materials and labor, interest free, during
any time of the ten year period, or at the time.the house 1is
sold or title transferred. Similarily, a cost/benefit test will
be made in each installation to establish that the cost of the
~kilowatt hours recaptured is Tess than the cbst of producing
equiva]eht'energy through new production.
B. Proviéions of the National'énergy Conservation Poiicy Act
The National Energy Conservation Policy Act was signed on Nov-
ember 9, 1978. Key provisions include éiutility conservation program
lfor residential budeings, weatherization grants for low-income
fami]ies,:and energy conservation and solar energy financing pro-

grams.28




Utility Conservation Program for Residential Buildings

Electric and gas utilities must inform customers of sug-
gested energy conservation and solar energy measures, and pro-
vide estimates of the energy savings and costs of such measures.
These measures include: dinsulation, storm windows and doors,
caulking and weatherstripping, replacement furnaces, furnace
efficiency modifications, clock thermostats, solar hot water
heaters, and solar heating.and air conditioning systems.

A utility must inspect the customer's residence upbn re-
_quest to determine which conservation and solar energy measures
would be cost effective. The utility must also provide lists of
lenders, suppliers and contractors and offer to arrange for the
installation or financing of conservation and solar measures by
listed firms. Except in certain cases, utilities are prohibited
from directly installing such materials or actually making loans.
One exception is that utilities may install furnace modifications
and thermostats if customers desiré; fhe prohibition of financing
does not apply to loans under $300. Similarily, financing pro-
grams in effect before enactment of this act may be continued;
this is expected to be the case for the private utility programs

described in section A.

Weatherization Grants for Low-Income Families
The legislation extends to 1§8O a grant program for states
to purchase and install materials to weatherize homes occupied
by Tow-income families, particularly the elderly and handicapbed.

"Low-income" families are defined.as families with incomes of
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125 percent.or below that of the Federa]]yéestab1ished poverty
level. The maximum grant expenditure for any dwe111ng unit is
$800. Grants can be used for both owner-occupied and renter-
0ccqpied residences. Appropriations authorized for this program
are $200 million in both fiscal years 1979 and 1980. |

A separate $25 million grant program under the Farmers Home
Administration has been established to finance the weatherization
of dwelling units of low-income famj]ies located in rural areas.
Parts of the Yakima target area could apply for FHA grants.

3. Enekgy Conservation Financing Program

~ The Government National Mortgage Association (GNMA) , under
HUD, is directed to purchase and se]] home improvement loans for
energy.conservation measures -- with priority given to elderly and
moderate income families. Moderate income is defined as 100 per-
cent or less of the median income for the area. A loan cannot
exceed $2500.

Two GNMA programs will be established with a total purchase
authority of $5 billion. A $3 bi]]ion fund is provided for re-
duced interest loans to moderate income borrowers. A $2 billion

' stand-hy-fdnd is provided for non—subsidized loans that may be
used where credft is not otherwise available for such purposes.

4, Solar Energy Financing Program

The GNMA also will be authorized to purchase up to $100
million of reduced interest loans to homeowners and builders
fbr the purchase and installation of solar heating and cooling

equipment in residential dwellings. Support for up to $8,000
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per unit will be provided. The financing program will be
available for 5 years with loan repayments due within 15 years.

5. Other Residential Financing Programs

The legislation aufhorizes the Department of Housing and
Urban Development (HUD) to insure loans for energy conserving
improvements to multi-family housing and to make grants and
establish standards for such improvements to Federally-assisted
housing. HUD is also authorized funds to make energy conserving
improvements to public houéing. The mortgage limits for housing
insured by FHA or the Farmers Home Adhinistration (FmHA) may be
increased, as a result of thebNEA, to account for the increased
cost of solar energy systems and other provisions direct that the
minimum energy conservation standards governing new housing
insured by FHA or FmHA be strengthened. DOE and HUD are also |
required to conduct studies of energy conservation in apartment
buildings and the possible needs for mandatory standards govern-
ing all existing residential buildings.
Energy Tax Act of 1978
Sec. 101 of The Energy Tax Act of 1978 provides for indirect
szsidy of retrofitting and of renewable energy installations in the
form of tax credits. A.non-refundab1e‘créd1t of up fo $300 is pro-
| vided for 15 percent of the first $2000 which is invested in qual-
ifying equipment. The qualifying pkoperty includes insulation, caul-
kfng, weatherstripping, modified flue dampéners, storm or thermal
windows and doors, revised furnace ignition syStems and clock ther-

mostats. The equipment must have been installed between April 20,
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1977 and December 31, 1985 in a principle residence which was con-
structed prior to April 20, 1977. Vacation homes are not included in
the crédit; condominiums and co-operatives are included only if they
are used asAprincip1e residences.

As for renewable energy source equipment, installation on both
new and existing residenées may qualify for a non-refundable credit
for investment in solar wind, geothermal, or other renewable sources
of energy which are used to heat or cool a home or provide hot water.
Thirfy percent of the first $2,000 and twenty percent of the next
$8,000 may be credited for a maximum of $2,200. The same range of
installation dates apply.

Effect of Macro Economic Stabilization Policies

Monetary policy affects price level and output through control
over credit expansion. As demand deposits combrise 78% of the money
supply, control over the quantity of money requires influencing the
availability and the 6ost of credit. Accordingly, monetary policy
under conditions of recession calls for an expansion of loanable funds
and the associated decline in interest rates; on the other hand,
inflationary conditions require a contraction of loanable fund
avéi]abi]ity with a corresponding increase in interest rates. These
changes occur in the short-run and are a response to the perceived
~ current and projected economic envirohment.

Within the duratfon of this projeét, monetary po]icy has been
extremely confractionary. The prime interest rate, the fee which banks
charge their most credit-worthy borrowers, increased from 7.9% in
January 1978 to a current December 1978 high of 11 3/4%. Despite

increases in the prime rate, the growth in credit market debt con-
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tinued through the first three quarters of calendar 1978; in this
period credit market debt, including busingss loans, home mortgages
and consumer credit, has grown at an annual rate of 14%. Credit.
growth_in these three quarters, in the face of steadily rising in-
terest rates, is attributed to a "real" cost of money (adjusted fdr
inflation) of close to the zero rate. As the Federal Reserve System
pérsisted in a tight money policy, in the fourth quarter the prime
rate rose above the practically double-digit inflation rate and a
credit squeeze was first noted in the smaller regional banks.

The effects of the first stages of this credit tightness differed
from traditional tight money results because of the existence of
special Treasury Bill certificates which allowed savings institutions
tq gain funds by offering rates competitive with Treasury Bills. Thus
mortgagé lenders were protected from "disintérmediation” -- an outflow
of funds from mortgage uses. By the middle of the fourth quarter
Treasury Bill yiejds were so high as to reduce the Tevel of mortgage
fund protection. |

The results of tight money policies have been manifested in
larger down payments, shorter maturities and stricter collateral
requirements. However; tightness has not reached the extent of the
previous_“credit crunch" during which some banks had to renege on
prior.]oan committments.

vThe resu]trof money market tightness on all categories of ehergy
feTated loans is mildly negative. Energy related conéumer instailment
Toans were conceptualized and initiated two years ago in a period of
~ fund availability. Under conditions.of excess 16anab1e funds, re-

duction in interest rates below those of traditional consumer in-
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stallment credif was both an appropriate marketing strategy and an
appropriate activity towards favorably affecting the national social
priority of energy conservation. However, as interest rates bumped into
State consuher credit ceilings, an obvibus tightening of loan avail-
ability has occurred, résu]ting from the rational rechanneling of
funds. 'Simi]ér]y, with the short-term reductions in the availability
of funds for ]ong—term mortgages, it fs inevitable that the willing-

~ ness to take perceived risks in committing additional funds for the
inclusion of solar heating or innovative energy-saving coenstruction
techniques is accordingly reduced. Contractionary monetary policies
have also been responsible for the shift in bank marketing emphasis

- from loan services such as energy programs to the deposit services
associated with the expansion of fund sources.

The outlook is for a continued tightness of money in the short
run; few financial experts foresee ahy marked reduction in interest
rates until the second to third quarter transition in 1979. Due to
the previously described changes in the secondary mortgage market and
ih utility co-ordinated loans, the energy finance market can be ex-
pected tovrebound from high fnterest rates considerably more quickly
than it would have in the absence of such provisions.

Effects of External Charges upon Availability of Conservation Finance

_Zero-Interest Loans: For qualifying households invthe two target
areas (Yakima, Spokane) where this program is being initiated, utility-
financed retrofitting.is undoubtably the preferred method of finance.
First, retrofitting purchased at zero interest allows the consumer

all of -the benefits measured in reduced utility bills and increased
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comfort at no finance cost. Furthermore, if a rate of inflation
greater than zero is projected for the payback period, the loan will
be repaid 1ﬁ dollars of less value. If a rate of inflation of 7.2%
is assumed, the homeowner will repay the loan in dollars which are
~worth 6ne—ha1f of current value; thus, in real terms, only one half
of the principle will be repaid. Although retrofitting projections
of 22,000 homes may appear to bé'a high estimate, it is obvious that
many rational homeowners will accept this method of financing as a
means of increasing their well being. If this method of finance is
used by qualifying consumers, more private sector finance will be
available for homes which are not electricity heated.

The National Energy Conservation Act: Although directives for
application of this law have not yet been issued, the utility-
arranged retrofitting ‘and finance will further increase options
available for financing. Wide promotion of such programs is expected
to be available at little margin cost through the bi-monthly billing
by Utilities. Furthermore,.technica1 expertise to give estimates of
energy savings and associated costs is available to most utilities at
a lower marginal cost than such personnel would cost financial
institutions. |

If the financing of such programs is done through contractor
line of credit or customer group credft, the interest rates could be
expectéd to be only slightly below market installment credit rates;
this would depend upon the scale of the project. Oﬁ the other hand,
if constitutional challenges allow public utilities in Washingfoh

State to directly provide financing, expected interest charges would
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be be]ow_the rates charged by financial institutions; this is due
to the relatively low costs of raising capital by the utilities.

The directive to increase the Timits of.secondary market guaran-
tees also provides financing of additional conservation at re]ative]y
little marginal cost. Lifting of previous loan ceilings for solar
financing markedly reduces one of the barriers to solar installations
which was delineated in the First Working Report. Similar]y,vaddi—
tional GNMA purchase authority énd the continuation of retrofitting
grants to lTow-income households will result in further conservation,
although the viabi1ity of such programs in terms of benefit/cost
analysis has as yet not been determined. Passage of the residential
energy component of the Tax Act of 1978 has been expected since
April of 1977. The existence of a system of tax credits for retro-
fitting is obviously a significant incentive. By offering a tax
credit, part of the impact of retrofitting costs is shifted from the
consumer -to the general taxpayer.. Again, the net benefit or cost of
this activity has not as yet been determined; although, due to the
nature of tax credits, this provision will have regressive effects.
Similarly, the ability to deduct interest payments from income adds a
note of regressivity to all finance.

In combination, these recent changes in the energy-financial,
environment broaden the options available to the consumer. From a
critéfion of energy conservation, the changes are beneficial, as
alternatives are now available that were previously not proyided
pure]yvthrough the traditional financial institutions. A sign-

ificantly greater effort in conservation will evolve from these/efforts.
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| l. ° However, from the criterion of net social welfare, 1ittle can be said,
since fhese measures represent a currently indeterminant trade-off

of costs from the consumer to the public at large. Determination of
the approximate parameters of this trade-off awaits the completion

of a considerable amount of research; recommended efforts in this

direction are made in the following section.
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Recommendations for Further Inquiry
Findings of this project, coupled with recent changes in the entire energy- . !
finance environment, indicate a need for further research in both sector-specific 1
and general areas. Financial sector inquiries can furfher extend knowledge.of
the internal elements of energy finance, such as the effects on institutional
profitability and requikements for an equitable relationship between the finan-
cial institutions and the public as a whole. Simi]af1y, further inquiry into
the general area of energy-financé relationships must approach both the ef;
ficiency and the equity elements Qf the interaction among financial institu-
tions, energy institutions, the government and the general public. anch of
these will be briefly outlined below:
A. Areas of further inquiry within the financial sector.
1. Personal characteristics of energy loan applicants
For purposes of predicting late payment and default rates
on energy‘Toans, a methodology should be desigred which would
differentiate between the personal characteristics of energy
Toan applicants and those of parallel conventional Toan appli-
cants. Such an analysis would facilitate a c]osér estimation of
the costs of loan administration and would acbording]y help de-
lineate the optimal differential between the interest rates
charged for energy vs. conventional loans.
2. Required vs. Rea]izéd Ratés of Return |
| An important yardstick for determination of energy loan
profitability would be the anticipated differentié] between re-
quired and realized rates of return. This report has laid the
ﬁethodo]pgicé] groundwork for the calculation of risk-adjusted

equity and Qvera]] required rates of return for each bank func-
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tion. However, before being fully implemented the réa1ized rates
of returh for bank functional activities should be compéred to
the required rates of return as detailed in this report.
National Data

Though of recent origin, fnformation relating specifically
to energy loans should also be gathered on a national basis to
determine the required as well as realized rates of return on
various categories of energy loans. To accomplish this, a na-
tional survey would be appropriate to generate a sufficiently
large sample size of banks having previous energy loan experience

in these activities.

B. Areas of further ihquiry into the relationship among the financial,

energy, governmental and public sectors.

1.

In order to properly assess the changes described in Section XI,
a study of the relative cost of capital is needed. Specifically,
if the financing of conservation measures is to be accomplished
by the utilities, a measure of the efficiency of capital allo-
cation may be made by comparing the cost of capital of utilities
to that of financial jinstitutions and to that of public sector

institutions.

. As the program of tax credits represents a transfer of funds from

the public to the consumer, the marginal cost of such an approach
should be determined for purposes of comparison.
With reference to the justification for zero-interest loans by

privately owned utilities, studies of the opportunity costs of

. conservation as compared to the alternative of further generation

should be deepened.
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Contihuing emphasis on conservation méasures will exhauét the most
productiye of such efforts,]eaving a group of options of reduced -
marginal productivity. According]y,‘aé more residential conser-
vation measures are taken, continuing @na]ysis'of the rate of re-
turn and>re1at1ve productivity_shou]d be maintained. SimiTar]y, -
Changes,of opportuhity costs among financial options must be

monitored.
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