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Preface

In the follow1ng pages we w1ll dlSCUSS 1ssues whlch affect the health
1ncome, and bheliefs of meny in our audlence We wmuld llke to state that
we are seeklng no v1llains or scapegoats It is true thet as Pogo observed
"We have met the enemy and he ig use, K but it ig equally true that our
present C1rcumstences are 8 loglcal consequence of our polltlcal and economic
1net1tut10ns We are not seeklng to show that 1nvestor—owned utllltles are
1ess eon501entlous than publlc entltles guch as the Tennessee Valley Authorlty
or the Bureaa of Reclamatlon, or the reverse. We do not belleve that electric
utllltles have been 1nefflclent in supplylng eleetr1c1ty. We shall attempt
to examlne some of the 1mpllcat10ns of elternatlves in 1ife style, populatlon
rand 1ncome grewth and<publlc pollcy for electr1c1ty generatlon and environ-

mental quallty.

Level I- The Femlly as Pollcy Maker

In the past Jear Barry Commoner, Michaeld Corr and Paul J. Stamler have
been develcplng 1nformatlon show1ng the env1ronmental 1mpllcat10ns of our
choices between the various commodltles avallable to us.—/ MuCh of thls
1nfermatlon is related to electr1c1tf use. From thelr work (and other
sources—/) we can construct the beglnnlngs of an energy budget for two
representatlve famllles of four w1th equlvalent meterlal standards of
llVlng. | o

The Allen famlly llves in a WOOd frame houpe w1th three bedrcoms on
the edge of a small town Thelr lot 1s eurrounded by dec1du0us trees, and
therefore, ise shaded in the summer and open to the sun in the winter. The
Brown family lives in a mobile home, as do one thifd of all families
moving into_new_sing}e-famiiy_homesf .It.is aif eenditioned. .Coesequences:

Lumber and metal are both formed by energy. An important difference is
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that the molecular construction of wood is formed through photosynthesis
by solar energy, and aluminum is smelted from bauxite using electricity
or other energy sources. By WElght Famlly Bis alumlnum may uge 150 :
times as much fuel energy as lumber‘ Thelr gir condltlonlng uses 3 OOO-
L, 000 KWH's per year. Famlly Als alr condltlonlng also depends on energy,
but it is solar energy (to grow the leaves each sprlng) and w1nd.

- Family B has electric heat (lO 000-15 OOO KWH per year) whlch is gen-—
erated Trom fuel oil, TFamily A burns fuel oil in the;r hone, Slnce B'
utility can buy large quantities of low grade oil.and,burn_it efficiently
(&boutll/B conversion to electricity), their cost pey delivéred heat unit
15 gbout the same as Fam11J A, slthough fewer gallons are used by A, Tﬁe
air pollution caused by the A's is about the same as the pollutlon frém |
burning the 011 in the power plant for the Bis Nélther famlly 1s able to
obtain natural gas, and coal is more expensive and."dlrtler for_home
heating in their area, There doesn't seem to be important énergy options
in home heating, | - o o

The Allens are within- Walklng distance of work .schools, and stores,
and have one car. The Browns home is 5 mlles from all tnree* they use
two cars daily and their ch;ldren ride a school bus. The Allens average
about 202000 miles a year in their car, and the Browns ﬁse eéch of theif's
for 15,000 miles a year., With a car lasting about.iO0,000 miles, the Browns
consune .3 of a car a year and 2,00@ gallons of gasoline; the Allens use .2
of & car a year and 1,333 gallons of gasoline Countlng electrlclty uged in
both avtomobile manufacturlng and repairing and gaSOllne refining, the
Brownsg use 3000 KWH/year enbodled.ln their automoblle ﬁransportatlon

1,000 more than the Allens. 3/

The Allens wear cotton and woolen clothlng, and the Browns wear nylon

and rayon in half of thelr c109h1ng. Nylon iz made from petroleum and natural
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gas, end uses fuel energy and electricity in its menufacturing. Cotton and
wool obviously use energy also, but a substantial portion is photﬁsynthetic.
The thrust of these comparisons is clear. The Allens and Browns have
gimilar living standafds,'but the Browns mse 1,5 to U times as much elec-
tricity and total energy per year. And we can spéculate with some confi-
dence that the envirconmental stress of manufacturing and disposing of the
" oommodities which are part of the Brown's life style is greéater- than for
the Allens.
Wnat are scme of the implications of this beginning of alternative energy
budgets? Which family is more representative? I believe the Browns are.
(Thé suthors, for exemple, live-é% miies‘aﬁﬁfSiiiles'frg@ work; and T prefer
nylon to wool.) Are the Browns irresponsible in their preferences? I think
“inot. With existing prices and‘knowledge, their prefererces are.not illogical.
What impact on electricity use’ would & single Brown have if he:followed the
Allen's preferences? Less than 1/4C0 millionth, Will the potential impect
of preferring less electric inbensive.commodities increase in the future?

Perhaps.

Level II: Life Style, Public Choice, and Alternative Futures

The previous discussion efmphasized present patterns as seen from the
'jerspective’of“the iﬁdividual and the household., In thie section the mag-
nifying power of the analysis is reduced; patterns and projections on a
national level are snalyzed. ' Relationships betieen population, income,

‘environmental protection costs, electricity demand, -and environmental deg-

" padation sre -exsmined.
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We begin with Commoner' s paraphrase iof Ehrlich's definition of pollution
- l
level:~
envi rohmén‘t al

¥ impact per unit

) level of z_population < per capita
of production

pollution gize consumption

We use various assumptions about population growth and per capita

consumption in the manner of Jay Forrester's World Dynamicsz/ to simulate

verious futures about the demand for electricity in the rest of this

century. In more detail, .

(2) demand for _ population « income price
electricity - size " influence ~ influerice

The income and price influences are different for each major consumer clasg,
regidential, commercial, and industrial use, so more detall is necessary
(but' not shown here).

By adding the smounts demanded for other uses (about 4.4 of total
seles) and amounts lost in transmission (about 8.8%), we have & model to
predict total generation for different population, income, and price
assumptionsrfor_the rest of_thengntury,;

'In the past year and a half we have been investigating the relation=-
ships between electricity use, prices, and inCOme.é/ Since WW II as well
as since 1965 electricity use has grown faster ‘than total energy, dis-
posable personal income per capita (deflated), and population (see Figure
1). The electric utility indgstry.has_dane well in meeting our. expecta-
tione: we have had accelerating consumption at a nearly constant exponen-
tisl rate, a firm supply, and declining prices. Both actual and deflated
prices have declined. Table 1 shows the growth rates of total U,3. use
by the three major classes of users and the rates of decline of deflated

aversge prices.
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Flectricity has become 2 belter buy with respect to nearly all other
comparable commodities. Average industrial electricity price has declinéd
relative to capital costs, as in Figure 2. The same relationship is true
for many other factors. The average industrial electricity price has
fallen relative to total energy prices, wholesale prices, and unit labor
costz. The average residential electricity price has fallen relative to
overall consumer prices, natural gas prices, and fuel o0il and coal prices,
Household sppliance prices have fallen relative to overall wholesale
prices. These conditions have been generally true for all consumer
classes for all parts of the country for the entire period since World
War IT.

We need to know if these past developments are applicable to our
future. Will new environmentel protection costs reverse the pattern of
declining costs and exponentially accelerating demand? Will, for example,
modification of the broad form deed in Kentucky and strip mine regulation
in Appalachia eventually result in a veduction in the need for new nuclear
power plants?

Table 2 shows our current estimates of the price and income influences.Z/
An elasticity defines the percentage change in demand predicted by a one
perceht incresse in price or income, For example, the income elasticity
of +0.2L4 for industrial demand predicts that a 1% increase in real personal
income would cause a 0.2l increase in industrial use of electricity.

We need to know how increased environmental protection will affect
costs, and how this balances against economies of scale to determine the
direction of total cost changes. This is of course unknowable in the
winter of 1972. Table 3 reports environmental protection costs for two
aspects of generation by coal, strip mine reclamation and sulphur oxide

emission control. All gtudies cited there were published in late 1970
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Table 1. 1970 Values and Annual Rates of Change, 1960~70

- | Annual

Rate of Change,

1970 Value 196070
Population 204,8 million +1.3%
Per Capita Personal Income $3011 +3.0%
Residential Average Price 2.10¢/XWH -, 2%
Commercial Average Price 2.0L¢/KWH b, 6
Tndustrial Average Price 0.95¢/KWH -2.%%
Residential Seles L47.8 pill KWH +8.67%
Commercial Sales 312.8 bill KWH +10, 5%
Industrial Sales 572.5 bill KWH +5. 9%

or 1971, elthough the dates and conditions of the studies vary. These
estimates vary from $300 to $§%%% per acre for strip mine reclamation
and 75¢ to $4 per ton of coal for sulphur removal.

The significance of this variability can be shown in the following
menner: suppose 1 000 tons of coal are produced from each striﬁped acre
and reclamatian costs are $1500 per acre. Sﬁppose further that sulphur
emission control coste woﬁld,be $2 per ton of coel burned, Taking both
together, it can be estimated that the cost to consumers of coal-fired
generation would rise 5% to lO%.g/

When we ¢ongider tHat .other énvitonmental protection costs or éoml

are not included here, and that we heave not digcussed the situation with



Teble 2. Estimated U.S, Price and Tncome
Tlasticities for Per Capita Use of Electrieity

Consumer Price : Income
Clesgs Flasticity Flasgticity
Residential -1.76 +0.73
Commercial -1.88 +0.28
Tndustrial ~1,90 +0,2h

respect to transmission or to hydro, nuclear, oil, and gas generation, it
ie apparent that future environmental protection cogts cannot be clearly
predicted, We can, however, hypothesize various possibilities. We shall
examine the implications of the following five assumptions sbout costs
and prices: (1) continued decline at past rates of decline (see Table b
and Figure 3), (2) decline at & of past rates of decline, (3) no change
from 1970 average prices, (4} a 2% of 1970 average price increase in each
yeer, (5) & 5% of 1970 average price increase in each year. Thus in
cages (4) and (5) prices would rise to 607, and 150% of 1970 prices by the
year 2000.

With respect te income growth, we adopt two simple alternatives.
First, we assume personal income per capita continues to grow at its past
rate of 3% per yeer. Second, we assume growth is 3% now but will fall
to zero economic growth by the year 2000. The pogeibility of ZIG begin-
ning now is rejected as wholly unlikely. Income of vhites exceeds in-

come of nonwhites by more than 50%. 7IG today poses two alternatives:
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Table 3. Environmental Protection Cost Estimates

Strip Mine Reclamation

Igtimated Cost
"~ per acre

$300 - $3,000
$230 « $800
$1200 = $2000

$5,000

. Sulphur Emission Control

. Bstimated Cost

per Ton Coal

754 - $1.00

$o - 8

$2

"Origin

J. A. Corgan,
U. 3. Bureau
of Mines

~ Dept. of Interior

W. H. Miernyk,
Weat Va. Univ.

U.8., Environmental
Protection Agency

Origin

.Naéidn51“Coal" ‘

Agsociation

A, V. Slack and
H. L. Falkenberry,
Tenn. Valley Auth.

0. Hausgaard,
N.Y. Public Ser-
vice Commigsion

Source

Wewsweek,
June 28, 1971

The Economy, Energy,
and the Environment,
U.5. Jt. Econ. Comm.

The Strip Mining of
America, Sierra Club

New York Times,
Jan. 3, 1972

Source

' The Economy, : . .

Electrical World,
Dec. 15, 1971

Public Utilities
Fortnightly,

Sept. 16, 1971
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year

1960

1965

1970
1975

1980
1985
1990
1995

2000

Table 4 DPrice Assumptions (Residentialj; ¢/KWH)

L, o /yr 2,1 /yr constant + 0775/yr
decline decline 1970 (2% of (5% of
{past rate) (} past rate) price 1970 orice) 1970 price)

2,39 2.39 2.39 - R.39 2.39
.05 2.05 2.05 2.05 2.05
155 1.55 1.55 1,55 1.55
1os 1.0 1,55 1.71 194
-1.01 1.26 . 1.55 1.856 2.33
0.81 1.13° 1.55 2,02 2.72
0.66 1.01 1.55 - 2.18 03,11
0.53 0.91 1.55 2.33 3.50
0.43 0.82 1.55 _2.49 - 3.89

+ .QEI/Yr

elther nonwhlte income remalns below whlte ineome or white 1ncome falls

-while_\ nonwhite income rises.. Smce both slternatives are unlllkely, ZI1G

today must be rejected. The sane argument applies to vhites 1living in
poverty The 7IG assumption used here permlts gufficient rfowth for
white income to increase and for nonwhlte income to increase to the same
level.

This is not equivalent tc a zero GNP growth assumpltion, since gross
private domestic invesiment (which includes pollution control) may

9

continue to grow with a stable personal income.—/



1960
1965
1970
1975
1980
1985
1990
1995
2000
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Table 5. Income end Population Alterndtives

Per Capita Personal Income Population

(dollars, 1957-59 prices) (millions).

3.0% growth 7IG in 2000 1.3% growth ZPG in 2000
21ho 21h9 180.0 180.0
2L78 2h78 193.8 : 193.8
2888 2888 20k, 8 204.8
33h8 3299 217.2 215.8
3881 3679 231.2 226.0
Ll9g Leooo 2k6,2 23k, 2
5216 haoh8 262,1 2Lko,2
6046 %399 279.0 2k3. 7
7009 Whh3 297.1 olily, 7

. Population growth has:become a -serious gubject in-the past.year.
Until very recently the Census Bureau has predicted U. 8, population would
grow at the pest rate of 1.26% per year and reach sbout 300 million in
2000. Recently birth rates have fallen close to the ZPG level. However,
it is uncertain how much of the birth rate decline is attributable to
new ideas about family life and how rmuch is attributable to our current
recession. Incidentally, if two children per family became the average
immediastely, and immigration ceased, population would continue to grow
until the ZPG level was reached in 2037 at 270 million people. We shall

use two assumptions about population growth., First, we shall assume U. §,
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“Table 6. Total Generation and .Required New Plants in- 2000: -
Alternative Assumptions of Populatlon, Income, and Environmentel Protection Cost

Alternative Assumpiions Total - BEquivalent

Population Income Elegtricity Generation 1,000 Mde Plants
Growth Growth ¢ .~ cost ot (trill IWH)  {new; 80% load factor)
Same Same Past decline rates 35.916 %013
Same Same 1/2'past7déélineﬂrates",”'11.547 : 1h3e.
Same © ©  Ssme  Constant at 1970 level -~ 3.952 . -~ = .3b7
Same Same Increase st &b 1970 level © 1,665 . - o
Same . Same Increase at 5% 1970 level® ' .733 - C =113
Same 216 Past decline rates - o 28,206 - 381k
Same 7IG ~ 1/2 past decline vates © 9,104 1082
Seme ZIG  Constant at 1970 level 3,134 . 230
Same - ZIG Increase at. o 1970 level " 1,317 - . . =30
Same 716 - Increase at.5% 1970 level . .579 ~ #135
7ZPG Same Past decliné rates - —~  29.589 . Loo9
ZPG " Same  1/2 past deoline rate - 9.512" 1241
ZFG  Same  Constant &t 1970 level 3,255.. - - 2l
7PG - Same  Increage at 2% 1970 level ~ 1.372 .. - -2
ZPG SameIncrease at 5% 1970 level : 604 . ~132
Az - ZIG Past decline rates - 23.299 .. - 3110
ZFG 7IG ~ 1/2 past deécline rates 500 . o853
TG 7IG - Constent at 1970 level 2,582 © 151 .
7FG zm Increase at 2% 1970 leiel . 1,085 - - =63

7FG © ZIG - Increase at 5% 1970 level k77 150
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populatlon contlnues to grow at 1. 26% per year.: Second, we_ghall ggsume
that populatlon is growing at thls rate now but falls to ZPC over the rest
ol the century %9/_‘

The jincome: and,populatlon alternatlves are ghown in Table 5 and
Figure 4. -

Thus we have five environmentel protection cost paths, two income
growth paths, and two population growth paths. This defines 20 alternative
futures. Table 6 shows total generation in 2000 for each case. Also
shown there is the equivalent number of new plants of 1,000 Mde size
which could generate this power at an. 80% load factor. (A 1,000 Mle
plant would generate 7 pillion kilowatt hours in a year.)i

To complete the level of pollution equation, the environmental impact
per unit of preduction is needed,. As will be seen below, we cannot 1Qgic-
elly complete this part of the equation. However, we can illustrate its
dimensions with representative effects of nuclear and coal plants of tbis
size.. A typical design for a 1,000 Mie nuclear plant will use 1,250
cubic feet of water per second for cooling. This is 31.5 billion cubic
feet g year and 950 billion cuble feet over a thirty year life. Cayuga
Lake in New York, for example, has a volume of 331 billion cubic feet,

For rhetorical purposes we can use & ' Cayuga Lake Unit" and say that a
repreéentative 1,000 Mie nuclear plant uses for cooling 1/10 of a Cayuga
Lake per vesar and 2.8 Cayuga ILakes over iis lifetime.

A representative coal plant of this size uses less cooling water;
about & of a Cayuge: Lake per_year_and.l,B Cayugs Lakes over itg life=-
time. If each stripped scre produces 1,000 tons, the representative
eoal plant uses 3,150 écres per year and 94,500 acres over its 1ife. If
the coal is 2% sulphur by weight, the plant emits 63 thousand tons of

sulphur per year and 1.9 million tons over its life.



“l3w

However, we cannot use this kind of information to complete the
equation., Each pricing assumption except the first involves increased
environmental protection., When we discuss the 2% price rise case, for
example, we are considering 1,000 Mile plants with dramatically less
environmental effect than the plants describved above. The 1,000 MWe
plents are qualitatively different in each price assumption, The
"dirtiest" are in the first assumption and the "cleanest" are in the last
assumption,

So we must discuss the conseguencer of the alternatives in the
context of a qualitatively different environmental impacti per unit of
consumpiion.

Four cases are selected from the twenty for somewhat detailed ex~
amination {zee Table 7 and Figure 5). With the assumption of a continu-
ation of past population and income growth and a rateof price’decline 1/2
that of the past decade, we project a total generation of 11.5 trillion
kilowatt hours in 2000, Thig is within the 10-15 trillion KWH range
predicted by most industry, government, and uvniversity cbservers. We
note that residential use has become the largest, and that total genera-
tion has become 74 times the 1970 level (equivalent to 1,432 new 1,000
Mde plents). We might sey that this case is the base case, the view
most commonly held. It seems to pre-suppose continued gainsg in efficiency,
gcale economies, and a modest increase in envirommental protection.

If we suppose a confinuation of past rates of price decline as well
as past population and income growth, the resullt in 2000 is dramatically
different (see "C", Table 7). Flectricity prices are only about £ of
their present values, and generation grows to a drematic 36 trillion
KWE with an equivalent 4900 new plants, Possible sources of this growth

are important new uses for electricity such as electric cars or pollution



Total Generation {billion kilowatt hours)

FIGURE

SELECTlED ALTERNATIVE ASSUMPTIONS AND TOTAL
GENERATION

40,000
[\ PAST GENERATION
' SAME POPULATION GROWTH, SAME INCOME GROWTH,
35.000 | B ' PRICES DECLINE AT I/p PAST RATES OF DECLINE
3 . . : - .
¢ SAME POPULATION GROWTH, SAME INCOME GROWTH, - C
' PRICES DECLINE AT PAST RATES OF DECLINE
' D ZERO POPULATION 8 INCOME GROWTH, 1970 PRICES
MAINTAINED
30,000 | .
‘ £ SAME POPULATION GROWTH, ZERO ECONOMIC GROWTH,
PRICES RISE AT 2% OF 1970 PRICES
250001
20,000 |-
15,000 |
10,000
5,000 |-
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0 | I | I _ | | .
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Table 7. Selected Combinations of Altermatives of Population and Income
S Growth and Environmental Protection Pricing Policies

Regidential Commercial  Industriel Total
Alternatives B Year Sales Sales Sales Generatic
' R ' L fbillion'kilowatt‘hoursi
A. Past Sales and - 1960 189.9 113.3. - 3k0.0 752.6
 Generation 1965 281.0 202,1 B33 1,051.6
- 1970 L7 8 312.8 572.5 1,506.2
B. Same population grﬁwth, 1975 - 75@.9 T 489,9 825,0 2,369.0
same income growth : : -
prices decline at & 1980 1,080.1. 689.9 1,057.1 = 3,235.8
past rates of decline 1985 1,545.2 971.7 1,354,5 L, h3L.1
(base projection) 1990 2,210.7  1,368.4 1,735.5  6,082.9
1995 3,162.8  1,927.1 9,223.8 . 8,37L.0
2000 ° 1,525.0 2,7ih.0 . 2,849 11,546.8
C. Seme population growth, 1975 . 915.0 614.5 9h5.8 2,833.1
same income growth,
S tecs dociine ab éast 1980 1,586.7 1,085.4 1,389.2.” L,648.8
:Eates of decline :. 1985 2,751k 1,917.3 2,0%0.5 7,679.1
meximum -generation’ g ' . .
projection) . 1990 b, 771.0 3,386.6 2,997.3 12,767.5
S 1995 . 8,273.2 0 5,982.1 L hor.7  21,355.3
2000 14,346.1 10,566.7 6,467.0 35,916.2
D. Zero population and 1975 . 615.0 388,0 713.0 1,964.1
income growth reached o : ' o
in 2000, 1970 prices lggo. S 696'9 .uzh.e 775'9 2,170.2
maintained {(an 1985 7677 bsh,s - o B26.6 0 2,345.0
increase to a :
stable plateau) 1990 822.1 7.3 . 865.2 2,477.5
- 1995 . 855.6 LoL.1 888.6 2,558.4
2000 865.5 495.1 895.4 2,582,1
E. Same population growth, 1975 523.1 o 326.3 o 598;u 1,657.1
zero economic growth in - oan e _ . o
2000, prices rise at b 1980 517.0 30k, L 560.3 1,581.4
of 1970 prices (demand 1985 - 508,2 291,50 527.3 1,518.8
rises, peaks, and -
declines) | ‘ 9% ho5.8 276.6. 497.5 1,453.5
1995 h79.3 261.9 h70.1 1,386.4
2000 4588 oh7.9 SR AN | 1,317.2

*For U.8. Sales; includes other uses and transmission losses but excludes exports.
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contfol Tt may also assume important new technological development
such as & fu51on pcwer oreak-throvgh in the near fu+ure Finally, the
combination of newv uses and technology may increase the economies of
scale.

| The §Ombined.influencés'o%:Stability in.Populationg income, and
pricing are reflected in Case D. Generation increases 2% in the first
five years and 1% 1n the last flwe yeers. While 1970 prices are maintained,
incﬁeased.environmental protection is financed by cost gavings {rom con-
tinﬁed improvement in efficiency. Total generation ié‘69%rﬁig5ef,in
2000 then in 1970, | ‘equivelent o 151 1,000 MWé plants. Per capite use
rises from 7,h52 TH in 1970 to lO 552 KWH in 2000 Sincé the béseline
case (B) defines per capita use in 2000 at 38 865 KWH, we may say ‘that
fTuture stahlllty forgocs an increase of 31, Hl3 KH. H_/ Based upon ﬂxowth
nr01ectlons of EIECtilc 1nten$1re 1n&ustrles,£§/ we can conclude that
the stability cese of ZFG, ZEG. and constant prices implies a retardatlon
in.£hé g}owth of chemicals, metal products (cars, mobile homes ), plagtics,
man—ﬁadé,fibers (nylon, rayon), drﬁgs,\and wood products (paper and card-
hoard). We can also conclude that the stablllty case 1mplles less: electrlc
heating, eir conditioning and lighting, and fewer clothes dryers and ’
electric ranges. We can see that in the context of the precedlng sectlon,
the St&bllltj cagse meang more of ug will choose to be Allens and fewer
will choose to be Browms.

Cage B shoﬁé an opposite extreme to maximum grow%ﬁ._ Aiﬁhough popu-
lation continues to grow, ZIG in 2000 and rising priceS-cause generstion
to peak and then decline. Per :ce.pita use hag fallen to W,L3Lk XWH in 2000,

What can we conclude fromlthese twenty:alternative futures? Fofrestér
concluded his stu&y in this manner: |

We  ghould be able to plot a course from exponential growth
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“into global equilibrium. . . If we look two -or three decades
Khence, ﬁe see that our sctions todey fundamentally affect that
" future, If we follow programs and policies chosen with knowe
ledge of the dynamic characteristics of social systems, betier
,“'ﬁﬁaltérnaﬁi#es can bé shead then those toiwhich the "natural"

socio-technical-economic~political ‘system is now leading.

We agree. The future is more a matier of choice than of prediétion.

LevellIII: _Alternative 6rganization of the Mature of Pnblic éﬁdi&é

The elects 1c utility 1ndustry has sales 1n every county in the country
{or nearly so0) and generatlng f&CllltleS in every state. It is primarily
privately owned: 3/h of Lobal generatlon ig from 1nwestor-owned utilities.
The remalnlng quarter is generated by Federal State, Mnn1c1pal and
_Cooperaclve.agennles. Inévstrles mlnes, and rellwaye generate for the;r
ovn use about T% as much power as the electrlc utllmty'lndustry.

The 1nrestor-owned utlllty 1s managed by a board of dlrectors Wlth
membershlp typically from management stafr flnance and 1nveetment
banking, stockholders, law firms, 1néustr1al users, and 8 un1¢ersaty

Decmslons about pr1c1ng, geneeatlng processes plant and transmlss1on
feellltles location, and perm1331ble emiggions in generaulon require
1nteracblon with numerous government agenc1es and commlsslons A typlcal
utility mlght work with the Pederal Power Ccmm1551on the Corps of
Engineere‘ the Bureau of Reclamatlon, the Envmronmentel Protectlon
Agency, the Atomic Energy Commigsion, & state regnlatory eomm1581on,

a state power supply agency, and State end;ﬁnnicipal agencies réspcﬁ;'
sibile for weter supply, water quality, and éirlqnality; rwe'ﬁill stop

here at 13; undoubtedly some have been omitted.
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Environmental problems are occurring with. respect t0 each of these
utility-agency interactions. In addition, many utilities must now work
with one or more citizenst-groﬁps which will oppose particula: gtility
decisions through public advocacy or government hearings.

Tt would be exaggeratéd but to the-point to note that it ls.ovow
possible for everyone to help manage & utility. And in this manner we
would_lihe to call your sttention to two recent books by J. Vanek: The

Perticipatory Economy'and The General Theory of Labor-Managed.Market

Economles.——/ Both volumﬁs begln by defining the labor managed market
economy as an economlc system assoc1ated w1ﬁh six ba51c characteristics.

The first characteristic is labor management: the econony is generally

_composed of fleS managed‘by thelr labor. Somé'major decisions are
decided dlrectly by all workers in meetlngs or referenda, and other

dec131ons are made by elected representatlves. Income sharlng is tne

second. characterlstlc It conSISts of sales revenue less all costs such
ag those for materlal camifal and taxes. (The definition’of'income,

however, is somewhat plastic, since it ig at times deflned as ircluding

intangible income and ccllectlve consumptlon )} ..Another charatteristic

1s 8 market economv- fleS, households, and individuals act freely and

to thelr best advantage. Fourth, members of an enterprise enjoy usufruct,
- or rlght of use. This is related to current participation. Such rights

may not be sold or negotiated, nor can assets be sold for income. Finally,

freedom of employment 1is to be enjoyed by all citizens in the labor
managed economy; These'characteristics imply e decision making rule of

maximization of income per laborer.

The motivation of Vanek's work is to explore the problems of modern

economic organization in socialist and free enterprise countries as they
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relate to preblems of involvement, management, control, class, status,
and alienation.  As such; ufilities and environmental problems areﬁﬁgﬁ
an important part of his analysis. |

© " However, three of"his contlusisns are directly reiéyant.'_First,tj;‘
Vanek believes that a continued regulatory structure would be necessary:
for utilities. Second, he compares a labor-managed enterprise with owner-
ship management in the Soviet Union and the West. . Since most eﬁpléyééé;
coﬁsume some of the pollution of their enterprises, Vanek argues that
maximizing incdome per employee (using the broad. definition of income to
include environmental quality) should result in greater environmental
proﬁection expense than presently occurs -in the Soviet Union or the West.
Third, he concludes ‘that employee management would result in lesser growth
and higher real income, .

To a limited extent we can perceive some of the environmental conse-
quences of employee management for electric utilities. DMost nf the
present managers would be managers, The same characteristics by which
they have been selected for present leadership would nost probably result
in their being leaders in a labor-managed utility. Most of the present
directors would be directors for the same reasons they are now: to pro-
mote coordination with large users and financial groups. TFinally, we
would see continued eonfrontation between citizens groups and utilities,
Yut more freguently in conference rooms and less freguently in courts.

We would continue to have Sierra Club Conferences on Power Policy
with Mr. Luce and Mr, Brower participating! Indeed, we would find we
would be the same people we are now! If Vanek is right, we would find
thet & utility would have an easier time balancing environmental pro-
tection costs against revenue, and greater probebility of trading ocutput

growth for higher real income.



Dennis Mueller, a member of the Program on Participatory Labox .
Mahaged'SyStems'at Cornell, -will be in Yugoslavia this:year ard next.
Among the subjects he will be investigating will be the effect. of labor
manaéement on environmental decision making. We await his findings with
anticipation.

Conclugion

7 'Tne preceding discussion has attempted to illuminate & few of . the
implications of slternative assumptions sbout life style for power gen-
eration as they relate ‘to individual families, national policy, and the
organization of utilities, Theré are interesting connectiong between
the three levels of anslysis which will be left for the reader to note.

" We wish to conelude with the ending of an earlier:section:. our

future ig 8 matter of choice, and prediction should help.us understand .

the' consequences of our choices:
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