
AVOIDED GIGAWATTS THROUGH CAPITAL RECOVERY FEES
AND MARGINAL COST PRICING OF ELECTRICITY

Arthur H. Rosenfeld, Lawrence Berkeley laboratory, and
Malcolm Ee Verdict, Public Uti J Ity Commission of Texas

ABSTRACT

Advances In building technologies and appliance
efficiencies have the combined potential to save up to 50
percent of the electricity demand of new bul Jdlngs. This paper
wi I I discuss the advantages and disadvantages of using capital
recovery fees for uti I ity hookups and margInal cost pricing of
electricity to defer the construction of more than 100 GW of
peak power capacity power plants over the next 20-40 years,
saving $10-20 bi Ilion per year In reduced electricity bills to
consumer-s@
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INTRODUCTION

Historically, electrIcity has been financed and priced
differently from most other commodltfese The purpose of this
paper Is to explore marginal cost pricIng and capital financing
options for electricity and new capacIty designed to achieve
the tremendous technical potential through effIcient new
,buildings. In this brIef Introduction, we first offer one
paragraph on financing and one on pricing.

If plans for a new residential development call for the
construction of a new water supply, sewage plant, or schoof,
the developer normally pays for these facf J Itles@
Specifically, In the case of water or sewage, he pays not only
a "Connection Fee" for connecting each house to the
distribution network, but also a CapItal Recovery Fee (CRF) to
cover his share of the new treatment plantse ElectrIcity
should be treated simi larfy but Is not; Instead; the developer
pays only the relatively minor II) Ina extension" fee and leaves
the local uti I Ity committed to se.lling bonds to pay for the new
power plant@ The bonds are then paid off Involuntarily by all
of the (non-participant) local °ratepayers@ In summary; we have
created a system In which the non-participant (existing
ratepayer> Indirectly subsidizes the participant (new but Ider)
who designs bui 'dings which are sub-optimal because they Ignore
the capital term In the price of electrlcltY$ (See BECA-86 for
a comparison of actual/design energy use of new bufJdings~)

p

In an Ideal free-market economy, most commodities are sold
close their marginal (replacement) cost. Thus; even though
the manufacturer of insulatIon may own cheap sources of
feedstock and a cheap, depreciated factory, he can raise his
price (and profit) up to replacement Jevel before competition
can enter the market$ Not so with electricIty, which Is a
regulated (ndustry@

In the Un Ited States In 1985, the
electricity for but'dlngs was 7@7t/kWh,
marginal (replacement) cost was about 12ft,

average price of
even though the

I @e@, nearly twice
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a s 9rea t [C Eel 84 J. I f uti I I tie s sol del e c t ric i t Y at 12 t / kWh,
they would make "obscene" profits ($100B/year) on their cheap,
irreplaceable dams and depreciated power plants; hence, public
ut I I I ty comm I ss Ions set the rates to recover "average costs"
plus profit. This Is done In the name of public Interest, but
In fact, results in sub-optimum, under-Insulated buildings that
use too much electricity, at least If that electricity Is
valued at today's replacement cost. Thus, current regulatory
pr i c i ng pract I ce has til ted our economy towards overbu I I ding
electric plants and under-Investing In factories that make
products for the efficient use of electricity and in efficient
but Idlngs that require less energy to heat and cool. Also, the
real price of a kWh has been constant for several years and
'11111 not collapse along with the current price of fuel; this Is
because two-thirds of the cost goes to paying interest on
invested capital.

Pote~!l~l Peak PO~~I Savl~~

I f e i the r 0 f 0 u r two pro p 0.5 a I s j sad 0 pte d, b u I Ide r s w i I I
give much more serious attention to thermal storage in af I
buildings and will also Invest In more efficIent air
conditioners, lighting, etc. Rosenfeld, Bullelt, and Peddle
[Rosenfeld, 1986J estimate potential peak power savings of 100
GW over the next 20-40 years (40 years I s the I I fa of a new
bullding)~ This could avoid an Investment of at least $100 In
new power plants and reduce annual electric bills by $10-20 B@

HOW DID IT HAPPEN?

We assert that uti Ifty regulators have blundered Into two
mistakes, by:

1$ Collecting the capital cost of new capacity" not from
the agents of growth but from al i ratepayers, and

2. Pricing electricity below long-range marginal cost~

It's easy to see the origin of both of these unfortunate
tradltions@ Until the late sixties the cost of electricity
dropped year after year, new power plants were regarded as
attractive and progressive, and It never occurred to a
ratepayer to object to an opportunity to contribute to
community growth and to cheap power for al 10' As marginal cost
dropped from year to year, the regulators simply tried to hold
down prices and profits@ Then, in the late sixties, when costs
passed the lowest point and started uphill, regulators were
slow to change their tradltion~ By now It's time for us to
recogn I ze th I s steady esca J at Ion I n cost and to recogn I ze the
waste caused by our Inertia In pricing pollcy@
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A PRICING PROPOSAL: MARGINAL-COST PRICING WITH REBATES CMCP-R)

We take up first, because It's simpler, a solution to
problem 2: under-prlclnge In fact, It's so simple that
CalIfornia has already quIetly Introduced a partial cure,
"multi-tier pricing" for Its resIdential sectOie

The solution Is to charge the marginal (replacement) cost
of each kWh and then Immediately rebate the huge profit. The
rebate, of course, cannot be per kWh--that would just put us
back where we started--ft could be per meter, per customer, or
something more sophisticated. The rebate can be considered as
heritage, dispensed equal Jy to each customer and representIng
the monthly value of cheap deprecIated dams and plants.

For maximum drama, the bf J I and the rebate should be
separateD perhaps with the rebate mal led a few days before the
next b J II ~ The customer \'IOU I d then rea I I ze the fu I I va J us of
purchasing an efficient applIance or turning up his air
conditioner thermostat. In fact, If he' used less than 36% of
his base year consumption, his rebate would be greater than hIs
bl II~ This would highlight the value both of conservation and
of the rebate. (The 36% just used comes from our example that
a marginal kWh costs 12ft, but our customer pays only 7.7te)

· As we have said, the CalIfornia version of this rebate rs
Multi-tIer pricing. It Is minimally dramatIc, In fact, It Is
so low key that most ratepayers don't understand It. A recent
Pacific Gas & ElectrIc bill Is .shown In Fig. 1~ There are
three Increasing electric prices: tier three Is 51 Ightly above
marginal prlcs, tIer two Is near average, and tier one, 2t/kWh
below average, Is subsidized by the higher tfers~ Thus, the
high user sees the correct signal to conserve, but thIs signal
is attenuated for the average user and the occasional user who
manages stay within tier one@ Nevertheless, as we shal I see
below (Section VII~C~), mufti-tier pricing seems to have
contr I buteo to the success of Ca J I forn f a's conser-vat Jon
program@

8ASELINE QUANTITIES GAS - 40 THERt1S ELECTRIC - 6S6 KHHRS
IAS!LINE USAt8E l' THERHS a $0$44344 220 KHHRS ~ $O~O1012

OVEI BASELINi USAGE o THERHS a O~80'"1 150 KHHRS ;) oGlO'194
286 KHHRS a 0&11'52

Flg@ 1~ Pacific Gas and Electric bill for May, 1985, showing
2 tIers for gas and 3 for electricity ranging from SO.07/kWh
(lifeline) to SO@12/kWh (slightly above marginal cost)~ If all
656 kWh were priced at SO.12/kWh, the bit J would be $79.00 and
the reb would be $15.00
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A FINANCIAL PROPOSAL: CAPITAL RECOVERY fEES (CRf-RT)

When a new customer app I I as for an e t ectr I ca I hookup
today, he expects to pay a "connection charge" which covers his
connection to the distribution system (and perhaps a
transformer). This "line extension fee" is relatively small.
What we propose here Is a larger CAPITAL RECOVERY FEE (CRF) to
cover the ut I I i ty's comm I tment for new capac I ty for the new
customer. It is suggested that new customers contract with
their uti I Ity for his expected peak demand. If he
overestimates or underestimates his peak demand, then his
capacity account for CRFs can be adjusted In subsequent years.

How much will the CRF be? A ut III ty purchases new
capacity from a wide mix of technologies, from combustion
turbines for less than $500/kW, through base load steam to a
nuclear power plant which can cost more than $2000!kWe [CEC,
1984, Table 4J For this paper, ·we shall use a nominal
$1000!kWo .

And how much wIII the CRF cost a new home bull dar? An
average new home I n Texas today (1600 sq. ft$) has a peak
d e man d 0 f abo u t 5 k WI so the CRF w i I I b e $ 5 00 0, but de pen d f n 9
on the efficiency of the design It could wei I be $3000 or
$7000~

And for new office bui Idings1 Their peak power demand can
be as high as 9W!ft2 (current Texas practlce--see Hunn, 1986)
to as low as 2 W/ft2 I f one follows the 1986 ASHRAE Standard
90@1 and Installs ful J thermal storage$ At $1000!kW (=$l/W),
th I s means that the CRF can vary from $9/ft2 to S2/ft2,
depending on the design@ Of course, we feel that the CRF will
precisely focus the but Idar's attention on this design and
result In bul Jdlngs whose peak power demand wi I I be only about
3 W/ft2, call ing for a CRF of $3/ft

CRF's I---- Homes (CRF-RT)_.......- ------
The issue of equity must be faced when considering new

rate structures* The usus J approach I n the past has not been
equitable since the higher costs for new power (12ft/kWh) were
paid by ALL the customers, not just by the new consumers who
get al I the benefits6 We wish to strive for an equitable
equi librlum and not have the pendulum swing too far in either
direction6

In 1980, the San Diego Gas and Electric Company filed an
application to establish a one-time, $2000 hookup fee for new
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res i dent i a I customers, but fa i I ed to propose a correspond i ng
reduced tariff [California PUC, 1981J. This application was
denied for a variety of complicated reasons, but we feel that
our variation of the CRF proposal, with a reduced tariff, as
described below, addresses the difficult issue of customer
equity In a balanced manner by reducing the kWh charge for
those who have paid the CRF. Of course, once the new owner has
prepaid the capital component of his electric bl II, he must be
offered a corresponding reduction in his kWh billing.

For simplicity, let us use the choice of a new coal plant
In Cal ifornla and use the data base from the Cal ifornia Energy
Commission [CEe, 1984J. The cost of del ivered electricity from
the coal plant would be about 12t/kWh (in constant 1984
dollars), of which 3t comes from the capital investment, and

'9 t / kWh com e s fro m the 0 per at ion s (f ue I, 0 per at ion 6 ma i nten a nc e ,
transmission, and distribution). By paying the CRF, the new
owner w i I I have become a part i a I owner of the new p r ant and
will not have to pay the capital charges. (3t/kWh) on his future
electricity bi r Is@ If we did straight forward accounting with
marginal prices, we would reduce his kWh price by 3c, from 12ft
to 9t; since (unfortunately> we only price at average costs
(7@7/;), we will actually reduce his kWh price from 7'67/; to
4@7t/kWh@

So far our reasoning has been straightforward, but it
becomes more Interesting when"'we consider time-of-use (t-o-u)
r ate s , de man d c h a r 9 e s , etc (1)' wh f ch no w a p ply on I y to I a r g e
commerc i a I users'll T-o-u rates' are aqua I I Y appropr Iate for a I I
users, but so far have been restricted to users with demands
above 500 kWh because t-o-u meters were expensive. As
microprocessors reduce meter prices, t-o-u rates can be offered
more widely& Thus consider a new 200,000 sqe ft@ office
building, with a design peak load of 1 MW, which, to play safe,
has appl led for 1@2 MW of service (and circuit breaker) and has
accordingly paid a CRF of $1$2 Me

e owner is now part ut iii ty and part customere As part
of the uti Ifty, he expects to recover his capital investment
via a capital charge on every kWh (like the 3t/kWh in the
residential rate) and also via a monthly demand charge of, say,
S5/kWe This means that the new (prepaid) rate which he pays as
a customer should be the current commercial rate, LESS the
capital charge, and LESS the demand chargee Put more
positively, from the owner's point of view, any month when his
but !dlng used less than the 1.2 MW which it has prepaid, he'll
get a DEMAND REBATE of S5/kW on the unused prepaid demand
I imite Thus, our CRF proposal gives the proper signals to

8~200
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conserve kWh and manage kWe On a I i fe-eye I e bas is, our CRF
proposal, with its corresponding prepaid preferred tariff, is
revenue neutral and equitable.

Finally, what happens when our builder has underestimated
his peak demand and thus exceeds his 1.2 MW service contract?
There are two solutions. (1) If the excess demand is
Infrequent and the electric service and equipment can handle
it, the builder just pays normal demand charges on the excess.
(2) If the underestimate is more serious, he may have to
contract for more service and pay the additional CRF~

PHASED INTRODUCTION OF CRF

On a life-cycle basis, a CRF is equitable and could
greatly encourage the design of effIcient buildings, but It
cannot be I ntroduced sudden I y and pa in I ass I y, because r t fe­
cycle accounting is not widely understood or accepted. Large
corporate clients might be comfortable, but homeowners wit I be
unea 5 y , S pee u I at i ve b u i Ide r s w.1 I lop'p 0 S e It, and evenut I Itt y
commissions may feel uncomfortable0

To be more spec if ie, the CRF surcost for a home might be
$1000-$5000@ But the home is worth more because, even without
des i 9 n imp r 0 v e men t s , i t VI i I I-s a ve m0 ret han $ 10 0 0 - $ 5 0 0 0 I n
electricity over its I if a cycle@ Nevertheless, it wi r I take a
whi Ie for the mortgage bankers, realtors, appraisers and future
buyers to bui Id this fact into their system, so regulators
should go sfowly0

To the first uti lity that offers CRFs and preferred rates,
. we would suggest that they first be Introduced on a voluntary
basis and later phased in on a mandatory basis over about 10
years, t ~e$' on the fifth year of ten the CRF mtght be $500/kW,
and only half the tariff would be charged on the preferred
basis~ .

MANAGING GROWTH AND ATTRACTING NEW INDUSTRY

A potential objection to a CRF is that It wi I I increase
the cost of new but Idings, and hence scare away new commerce
and industry* But we can easily switch repulsion to
attraction, since there are more efficient ways to use the
ratepayers' money which now goes Into subsidizing electricity.

Communities that want to attract new jobs must, of course,
compete, and in the past some of the subs i dy for new J ndustry
has indeed come from the local ratepayers, who are busy paying
off the investment in new power plants. But cheap electricity
is not the most efficient way to attract new b~llders or new

8.201
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Industry, because it also results in inefficient usee Instead,
the same amount of money could be put into a fund for the
d I reet attract i on of new ventures, as is often done J n the form
of tax breaks. Or the money could go to Improving the
,community's fact' Itles--airport, transportation, or whatever
wll' attract Industry. In addition, the service territory of
the I 0 C a I uti I I t·y may not bet hem 0 5 t e f f i c len t I 0 c a I e for
optimum attraction of new jobs.
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