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L Presented are the findings of g national panel which
investiqated the presen+ situation. and future’ policy/options v
reqa'dinq enerqy and the environmént. Three sections comprise the -

Ta

- ‘report: (1) 2 chapter ‘dealing. with enerdy supply,. consumption, = i

“pricing and: policv: (2). anaanalysis of environmental issues ‘such’ as. ¢
~1and use, toxic: substances, cost-benefit nnalysis. and,éovernment =
‘regulation: and. (3):a set-of criteria’ aaainst which future directions
-of society may be - judged. Fmphasized 18 *he importanc# of’ achieving
far hinher 1evels of energv efficiency--better ways' of using %the raw:

‘l.energy resources now, corsumed. Also’Stressed is the/need t5 shape a
" Mconserver society“ that values conservation, . relies primarily .apon .
_renewvable’ resources, and recycles much*of its material.;;~ B
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This dogument was prepared by ‘the “Pane.i on Energy,
Natural - Resources, and the Envirénmen +.0né ‘of _nine -
Panels of the -President’s CompissiQ,
“Agenda for the Eighties. The repbrtre

.a inajority of members of.they; Fﬁ qh‘"’
sidered. Not’ every member of th e‘l'aa' ,‘_Lwr orsup-
‘POHS every vrew or. recommenda r‘n! “eplrt. This
report was pregare iby members of: he Pani '/ﬁ%thout in- "
volvement by members of the Comm;ssr&n who were n6t .
members ofthe Panel. _This prdJect .was suppOrteda by the’
“U.S. Departmenf of Energy, under provisions of Executrve
Order 12168, dated October 24, 1979.-Points of view: or

- opinions expressed in this volume are those of the P’anel on
Energy, Naturdl Resources, and the En\uronment, and do
not-. necessarrly represent the officfal posrtio‘n of* the 4
Department e , LR a e

ts‘the views of -
¢h pomt, cori- .

3
PRI
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WiAs Amerrca enters the erghties, our nution faces a world

forces are in’ actxon -at home and abroad that promise to

anisms, exploratron of the'universe, and other benefits, for

_we face . serlous and unresolved 1ssues—nn the socral and
j econ m1c strugture - Amerigan'society.., . %7

and. labor, sc1ence land the humanities, arts and-com-’
unicati _embers o£ the: Commrsslon are experts in

1 sthe future. Rather Bwe hav,e dok our best to uncover the. A
dynamlcs of". Amerrcan soclety and world affairs that we. _
believe will" determlne evénts in the elghtles This reportof / - .-
: “the. Commlssron A Nananal Agenda for the Elghnes, sety’ - 7~

i

forth our views. [

comphshed by.9 Panels, each ‘consisting af 5. to 11 Com ‘

] ».;f‘ be. on the agenda ‘This’ approach gave Panel members an

: = 13 nronths ava,rlable for thrs study

‘ ‘kgreatly‘ changed from-that.of even a detade ago.: Vast, -

change the lives of all; Americans Some of these forces— " .
i*such: as rievolutlonary developments in science and tech- .
nolOgy—hold out hope for longer life,. labor-savrngmeoh- !

“all peoples. Other- forces—such as the growing demand fpr .~ ‘
““strategic raw materials. under the- control /of- suppligr’
x cartels—ralSe _serious J:roblems for all natrons,.At .home, -

"President Jlmmy Carter_' S

: Presldent elect’ and .t,he new Congress with the views of 45 .
%\ “Americans drawn: from diverse backgrounds outside of -
government The group is bipartisan, representing: Buslness o

The” analytlcal work of the Commlssron was ac-

‘missionerswith approprlate staff ~The Pahels rob€ ;nto v
-~ “major-§ubject areas designated by the Presldent int ® Ex—,'., .
Cecutive’ 'ef&er that,: created .the. Commlsslon. as well as -
Other areas that the: Commission 1tself determlned should -

opportumty to gain’ consrderable famrharrty‘ with cOmplex/ .
isubject matters, and provided the full Commission‘witha - . "
‘wide fange: of information not otherwrse atta1nable in the\ »
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X Tha Punels"are rcspénslblo for Lhelr qwn rcnqrts t\nd,
1 the views contained In ¢ any. Panel feport.(n
‘_"rcfledt-the vlews ‘of dny b;anbh pt‘
;Commlsslnn 3.8 wholq. L
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._ Our conclus{ons“ re simple. stank anq palnful There nre
\ro ““magic barrel§,’* There isno easy technicalor resource
ix; nelther synfuels, nor new finds, norsolar energy. For .
-the riext decade we, will have to make do~with ‘what ‘we. .~
have. and our main hope is"to jncrease. energy efficiency, o
_for that ts‘the rheanlng of conservation. . T
=" 'We say this mindful'of the belief that all that is-neces. -
-sary is to: Hget the ‘goyernment off" our: backs," fo relax~
,regttlations. %release the market price of oil and, natural

“3: . gas.,and newfsupplies will come gushmg lnt'o the fparket.-
" We-do nbt think this will.be so. There: is. economic
logac to the release of price controls—-lf phased out so that
..~ “consumer-and 1ndu§trlal markets:are not. disrupted, And. -
,; - thisis be1ng done. The f price of a product should reflict its
~full economlc—and Ain’the:cdse of 011 its Tull. _polit Lv v
- cost”otherwnse there-are serious d1srhptlons\n the patterns ~ ’y
..+ of use. But that is. a dlfferent matter from saylng that'the -
S -release of prlces w111 easﬂy stlmulate large new'supplies: In’
...the case of" natural gas, some wglls that have beén kept.out :
RS -of pr8dmction will comerinto-the market as prices allow
: producers ta pay the marglnal costs of productlon But
}that is a far cry, especlally in the case of. domestlc oil, front:
.saying that large new gushers or new fields will come forth -
-to keep us.warm in the winter and cool i in, thé“summer The.
= ev1dence we have seen does. pot warrant such-a claim.* " .
We say all'thisto emphasnze the cont1nu1ng ierlousness o
' roblem" We pa|d dearly in- the 19703*fo the cycles ™
| ia and Lynicism, when momentary shortagqs and .-
momenta 'y’ glut‘§ “created alarm\and ‘then . apathy. ’rhe
_ energy problefn is \/t pr1mar11y one of shortages. it 1s one .

Z - i "

Loaed K .
e It is said’ that the release of federal Iands. held Iargely for sqemc or -
SR envrronmedtal reasons,: would allosw large néw sipplies to come"on
AN 'the market: THat too may. be'a deceptron For- one thing, such an"
Blag o argument |gnores the 1arge spohatrons of the envrronment—-and in
w0 w.the caseof land the envrronment is also the. economy. it ignores the..
“large, %0 aI costs=in' ‘expanding commumtles. new-infrastructures, -’
R ._demahd on'limited water supplies<—that such new productron might
y ‘ehtail. And if these costs are not reflected in the market price, we are
; . fooling. ourselves as to what we -would be, obtammg
. RR LA

B "‘_'}"._'.-
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of supnly ,anth A ﬂtublc set ol costa,{ !

o Qf 0’ smblet aottrc
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Without thosq two:factars. thero onn - beino long-range. «‘,.-f L N
" InVestment by ANy | carporatioy or munlclpallty in'the cpum z;, S OO ¢
tryy And) wlthcut that stability and:ipvestment ourleco-’ 1 o g R

; léh ls nccesgary lo meet oy rlslng ngeds, N,j R R A

L R T [
4'} . g
i ' Pope sty

S Cl lelorch | mel‘rnmqs‘cllctate cllfferent prlorltles. , Tl
i Mherg’ &fe' the next § 1010 years, when, the'focus ol
uqt be” Qn cncrgy efﬂcloncy. And there arg the B Y
lext: lO to 20 years; -when we hnve to: develop R P AT
wd vcrsc sourccs of ‘engrgy supply. /- - L
,Energy efflclenuy. or; conscrvmlon. ls ‘not 'the
sip plll‘led sfint of’ ;hrnlng out an, unneeded llght oo L
meany afsustalned el‘fort in all fields, - ‘from T TR = T
Utdmo ile’ usage]to hol'ne lnsulatlon, to be more © . e b
«efficten -and therefare to;save energy and oney, R Y
i ¢'of fuels. More than that, it has to%e an PO
eft‘or th; allocate the diverse kinds oflenergy more
ation Ly. in accordqnce with end- product 5¢ and
: 'lth the diﬂerent geography of the country, Thl}s. i
it is clﬁar that we, have.and will continue to have an |
j«‘automobile economy.lcars ‘and strucks® ‘are/ the:gz ;
b inant mode of transbortatrona in-the countryl' o
pr thrs]reason transportatron should have prior- :
lty in: the use of liquid-fuels;-Naturgl gas-should be "7 v .* . |
‘ deVoted (hreﬂy to resrdentlal and’ commercial space Ty
heating hd to industrial speclalty/use “Andelectric - <. | ' ‘
' genera gn ‘and. rndustrral ‘process heat shauld be -
: ‘provrde by coal; as'wéll as; by exrstlng nuclear and
" some hydropower,facrlrfres. ,,”’f S TEREI
;,‘-leen the _rapid changes -in. the nature of. tet:h-
nology and resource gdaptabillty, it Woulds be u
o ~Wtsemthe long TuR' toconcentrate onasrngle ﬁeld : T e
AN _'such asi synfuels to provrde new gources of supply "1_/ R
* i place o£ a dwrndlrng or, rnseq&re long-term oil-"* o
y '?"supply We ‘have to. em hasrze_,experlments and P R P
alternatrves in the llght o? mgrket use and. costs B h

. R R ¢ -
There is’ llttle that ramat c m any of these reviews
and proposals We o to ‘avoid  ideological -
srmpllcmes or: utoman@ne}e complex problem has to
xrt s, :

* ibe ‘understood:inits ¢ v
Thrs report has bégn accepted by all ‘the members of~ )

i _the qra act: welght that\ should be glyen to one
. proposal or conclusron' . .all agree upon

< The' work ol‘ the Panel has been possrble only be- |
. cause of the qualrty,of its- staff rn partrcular that of :
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\ .; ©, Richard Corrls;m. who haa carried the major burden of -
rovlbwlng the merlal on energy and makingthe cqr\ﬂlctu :
~ Ing evidence intélligible to the Panel. We haye heen' for- .
, tunate because Mr, Corrigan, & tralned agnlyst and -
reporter. has covered the energy ﬂﬂd for several years for
Na?lonal Journal, He has learned ro discaunt the forecnats .

* ‘made so confidently In preyious years, fo vinderstand ‘and
weligh the partishn clalms off speclnl interest groupil We
qwe him a large vote of thanks :

‘Mr, R, Willlam Potter, A young lawyer, carrled the
burden for atime of preparing the mmerlul on the'environ- at
" ment, but had to leave béfore the conclusion of the report; -,

;we thank hilm for his contribution, The:Panel njso appredl

. *utes the help of Robert Hamrin and Wilkam L. Jordan,
who coatributed to the cnvtronment sectlon, and lhe work

. of the Commission's administrative smff cspcclnlly
Lourie A. ,Russell Kawecki and Del\ra K. Aniick. -

-

.4.'_‘“ R

LA

e . Commissioner Thomas C. -Jorling " has:- brought R, Yy

speclal ‘point of vigw to the’ .environmental questlons.
. view,gained from his experlencc in government; soime o(‘
his %roblng, phllosophlcal qucstlons “fre prlnted as a
- soparme statcm)em :

- Daniel Bell R ..
Panel Chalrpeg'son o

Cambrldge, Massachusetts s :
- December 31, 1980 . R -

™ e
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t 15 the conclusion of thls Panel that U.S, energy *
nolicy for the 19805 should be digected, ns'the first
order of business, toward achieving far higher Jovels
of energy-officloncy. = , R
. The natlon will need substantlally more output from ',
“ At resources {n order to mnlntaln ecoifomic growtlhy The
Panel belleves that greater-energly gficlency—~that is, bet-,.
, ter.ways“of using the raw energy resources now consumed ,
- —~o0ffers the most signifiéant opportunitles for meeting the - . - -
rising démand (for .energy, The conservatlon of energy
- through okl and new techniques and tcchnélm;lcs ought to
/ beregarded as an alternative source of supply, especlally in
rheeting the Uemand for liquid fuel, Conservation simply
- represents.the cheapest,. quickest, syrest, nnd least risky. *
way to restrairy the nation's -requirements .for *encrgy-in
general, and for imported oll in particular, imthe“i.‘)sos.
“Not the least 'of gonservation's attractjons s the lessen-
_ing-of a multitude af environmental impacts and. threats,
-as compared to those to-be expected .from virtually all |
. other energy sources, There are also advantages to national
-~ secyrity that can be obtained through energy conservation. -+
™ Strictly. on economic ‘grounds, energy conservation o
deserves. %:xnc “highest priority in: national energy poljcy -
- through .the l9&0s;'~’1‘he‘--"assignn;ent of top priority to
. energy conservation makes necessary a true commitment
~ to this objective by the fedetal government, This would . -
- mean that the executive branch and Co_n%regs»; having
- .already made the decision that.many billions’of dollars'in -
" public funds should be funneled into the energy sector, &
would-support energy-saving.initiatives with a much larger -~
- share of federal resources than has been allocated so far,

-

a

- #/Energy-producing ventures, such.as synthetic fuels proj- -, PR

- ects, would be aceorded a considerably smaller share than I /

" is now contemplated. S, o
..~ In other words, this Panel contends that ‘if: 'public_l
. funds are to be invested.in the energy sector, they should -
80 where they are likely to elicit the greatest and most im-
- mediate return—that is, ‘mainlyinto energy conservation.
.. They should ‘nogpe disbursed to the most costly, and least

Vi Lo , . e ) - - x
s S B : ‘n
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- pramising, enerml Pmciucnon technoalogies, Ta a great ex- . . ’
. tent, the mwl expects the ration o mhigﬁ higher energy . '
efficiency in many sectors and markets without additjonal v -
“Federal.sibsidies or directives, Indeed, there Is evidence .~ . ', 3
“ that énergy efficiency mre?dy is Impraving at a pace that h( . ‘
net widely recognlzed lt § this h id"that the, Panel seeks ' .
o te ¢Il&:0“fﬂ8§. I , o '
. T\ e Panel does pog clan H‘mt lmpmvemems in energy
- efficleney will repregent the sofb solution to the nationds
o energy predidament, whim has been developing for many
« v years and will take many years to reselve,
© .« Thdre is a very.real posalbility, for exampla. that this'
’ unmion will be confronted with interguptions in deliveriss of .
5, oll tfom abvoad during the 19895, Voluntaty cosegvation |
] mcasnrcs«ahvlmmly would not be suffivignt 1o, cope with
suddon shoytages of wiy magnitude, Cover tment-enfareed
ratloning, ,as well as theeuse of olt frone A well-stocked |
Strategic Petroleum Reserve, would he necessary 10 denl
_=with such an emergency,
" There Is also the-very llkely pmspm thm waorll oll .
prices will continue o rise, nm{ there Is no guarantee that
+ . any:energy polley wonld avold furdifer economie Shml\‘t: X
* such s those alvendy sustalned’, But. reduetivng (n U.Y, e’
§ quhenwms for imported oll, which higher levels of energy™ - : "
efflgtency certninly could ushlcvé. woukd mitlgate the. - o e
. adverse vifects 'of supply: lnterruptlom or-price hlkc% and ' -
I'cngthen the odds against sheh oceurrences. -
‘Expectations of an eurly end to the nation's mcrgy
prcdlcmuem through a surge of new supplies from any -
, Single damestic sourge or tombination of sources—nucleas -
Power, oll, natural -gas, coal, solar energy i all its forms, ° o .
or 1ynthetlu fuclq-—havcl)cgn overblown x}ncl unwarranted, T

o« Itis pecause this Panel qcc%\h arly solution-on the supply * e
 side that i looks to Improvu ts in energy ¢ﬂk‘lcmy as .

, < the most pragmatic short-term’ response. At the spmetime, U o,

;- research.and development programs should be uccclcmtul Tt .
to dssess the potenti faltcrnntivc cncrgy sourgcq. espe- ¢ - L
clally renewgblo-reSources. . v ’ '
. The Panel approaches th;: clustcr‘of cncrgy issuct wlth .

- 'some measure of, humility. Over:the. pmt dccadee thcre 3.9
‘have been countlcss attémpts to crat‘t a ' natlonal:; encrgy -“_-':
program! doubtless’ there will be more such undcrmklngs ) ” : _
~during the 1980s, Thos¢’ engaq,ed in these exercises have " -, L
found that energy forecasting is aThost {nexact-'science, Dow e

 Very few analysts have anticipated*the actual cdurse of&i~ . . 1S
,. events in the production; consumpuon, control,"and pric- Q."" s A "
ing of energy.‘Because the future is open to defmitlon the * - " °
» situation demands that p;oposals be offered or consideredy = .. . -

, ;' _by-4ll who have a. stake in what happeﬂs next—-m othe‘r"' Tyl
words, by all Amencans S oy -

J
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No one.is truly’ qualrfied to pose as’ an expert on,

»energy, if the-broad reachi of eniergy- related topics is taken

* into account; but’ no one can be'excusdd or excluded from "
I,')ommg the'debat%s, erther The issues involve much more
-~ "than geology,. or egonomrcs. ‘or engmgérmg. or any other ..
- Single field of inquiry, und really present questrons about, e
“which vdlues’ the nation prjzes and which risKs it is wrllrng"
['to take. Inthe end ‘the public will be setting its own energy

' policies by the act rons‘téken in the marketplace, in the con-
" duct of personal and community and busmeSs life, and in

\\the polltrcal areng;_ . . S

4 -

It may be that 5. other dome§t|c pollcy challenge of recent.
“ times has.been addressed as, forcefully "and qurckly,,and

l ‘with-such notable progress, as has the task of- haltmg the

-degradation of America's environment. '~ -, -,
- In the 1970s the United States entered intd a-long-term

-commitment to restore and protect the quality of the en- - L
vironment. ‘The signing of the National Environmental . °
. Policy Act (January 1, 1970)signaled the start.of a. decade
-+of legislative and - administrative initiatives at all levels of -
. government At the federal level alone, some 20 major en- .
. vrronmental laws were enacted during the decade. ‘The con:,
. trol of pollutron and the preservation of natural resources

became major itéms of-public business. . - ¢

2o

This cdmmitment to environmental quality was mani-

: fested by, the adoption"of national, air and water’ quallty' :
standards, by. the investment of- federal funds'.in ‘the -
: _constructron of -sewage treatment plants on a. iassive .
“scale, and by the éstablishment of ‘two federal agencies,

‘the Qouncil 6n Environmental Qualrty in the Executive

‘Office-of the President and the Environmiental® Proggc-_
tion -Agency, to momtor developments and, to enforce_

standards. .* -
Significant results have in fact been achieved- The air

- is indeed cleaner: data on- -ambient ‘air quality in most,

major metropolitan areas indicate that levels of pollution
.have been reduced throygh the enforcement of emissions

standards on stationary and moblle sources. Andthe water.
.is purer: measurements of water quality show contmumg '
declines in pollution levels as a result of restrictions onin-
dustrial discharges and improved treatment of mumcrpal

wastes. The benefits accruing from these programs include
a healthier-environment as well as a more pleasant one.

- This is not to say that pollutlon has been brought"-l-'

under control, or that the environmental objectives that

have been.set will soon be reached. In the changing

economic condrtrons of the 1980s, the nation will be facing
‘complex questrons about the costs of attammg further

" "reductions in pollutlon and of m|n|m|z|ng hazards to

&
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human health, whlle confrontmg mountmg pressures on.

.- the domestic and global environment.

" ‘meént could be cleansed rather quickly. The l980s are llkely

s, . The context in which eﬁvlronmental issues are dealt -
5 with. today differs from that of thecearly 1970s. As the
“1970s began, “Americans seemed to believe that the’environ-

to be characterized by a greater apprecratlon of the magm- -
tude -of this task. After roughly a decade’s experience with

the Clean Air Act, the Federal Water Pollutlon Control

Act and bther environmental laws, it hagbecome apparent .-

,that ‘controlling pollution is neither sim nor cheap. and

: - that the pursuit. of environmental obJecuves may result in
. clashes with other national goals. ’

s As these control efforts continiue, controversles in-

. evitably will emerge over how'high a priority should be at- "

tached to a clearter envirnment, or.how quickly, (and at .

*what cost) a specific envnronmental standard should be at-

L tained. The U;S. economy suffers from high inflation and . -

. - stagnant economlc .conditions, and it mlght be expected'_
“that' the public mterest in envrronmental goalswould .

slacken. But-there has been no'indication that support for

surveys consistently indicate strong backing for govern-
.. ment efforts to protect the environment, even as the costs
of comphance have rlsen There is, however, ‘a wider
R ,recognmon that these poliies may. have a marked effegt,’

- pollution control programs has’ fad\fd. Pubhc opinion

positive or negatlve on efforts to acmeve varjous other na- -

' tional ObJeCtIVCS L K
©» At what point mlght trade-offs betweenenvrronmental
-goals and other national ] prlontles be necessary" That will

depend on essentially political judgments, to be made

_when the relative values of national objectives come into
" conflict. There'i§ no rule by which thefavalue of environ-

. mental quality can be assessed.. - Lo
- The costs of controlling pollutlon represent govern-

. the marketplace In. the .past, polluters used - common
T resources——air, ‘water, ' ‘and land—as’ free receptacles : for
their wastes: The degradation of thy e resources reduced
their value to,.the publlc although a accountmg ‘of these
losses had not appeared in the nation’s economic indices.

. In the 19705 the United States began to require pol-

* luters to internalize the costs associated-with the abuse of
3 these resources. Now those résponsible for pollutlon are

o ment-mandated corrections to the traditional workings of

. 'being held accountable for preventing; minimizing, or :
- repairing the damage. Thie costs of control are added to the .

- duced with these resources. - . -
¢ As the cost of compliance with env1ronmental stan-
dards rises, users wrll tend to’ curtail their most resource-

. mtenslve processes and to raise the pnces ‘of thelr most -

, prices paid by -consumers for the goods and servrces pro-

G
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resource- mtenswe goods and serv1ces,91eadmg to reduced e

+ production, lower demand, and less’ pollutron In /some RS

.. .instances, users wrll be unable to recover their additional = °: s ) .

"+ expenses - bécause of market condlt;ons, if they,-c:;mnot S « e

u'-' otherwise adapt their ‘operations to- offset the extra costs,~ \ o
the effect” will be to curtail or halt the use of that resqurce, : C '

" ~ Environmental sténdards are not: always mcorporated .

; smoothly into the workings of the economy. They can hate . -
drsruptlve ‘effects on employers, employeev!zrd communi- . . L

- - ties,. and federal assistance may be nedessary fo help R
relocate or retrain workers who lose their_jobs a$ a result of . ! _' e
 federal envrronmental standards. W err‘fan environmental T
standard appears to %hreaten the ecdnomic vrablllly of an Ty A
- 'industrial facility—to cite the most e)(treme, and'relatively - - ., . )
_rare, instance of - conﬂret-—socret’y‘t/hen is Taced with the . I
questlon of ‘whether the standardxfs' worth enforcing. A o St

- There.caitbe no fixed rules for setrlmg such’questions. - & . e

" ’In light of. the exp;exfed natio‘nal interest in protecting and . : ' .

' imprbving ‘environmental quallty, the political. process e

* seems to have put the burden of proof on-thosewhd seeka ~ St e T
. Weakening ‘or ‘postponément of environmental standatds, -~ - - e

* In"tircumstances’ that present & clear threat to ‘public ...

- hedith, the enforcernentfof.envrronmenial standards‘'mast . - ... CoE
. take primacy. The safeguard,;ng of natural résodrees has 7 7 0 Lo v
becomie 4. continuing responsrbrlrty of ‘the public_and- ~ *.. e
private sectors, . and should not, be. regarded as ‘easily. -~ o .S

~expendable »'-/ . N P ;

" The nation’ s/t:ommltment to a cleaner environmentis - - - |

+ not absolute, but it has been given a high prrorrtyt Only in-" - . .
some few- mste{nces should-actjon ‘be deferred ,because of* 7 ~.7 .
serious and 1rreconc|lable conflicts with qther objecfives:™. - . . N0
That is the legacy of the first envrronmthal decade. * = . .- T

- The. env1ronmental objectives, that were set in the =~ S
-1970s"are likely to remain goals for thie 1980s; however, the, o '
methods used to attain them might be ‘changed. Théen- = -~ . o -,
v1ronmental regulatory systeri ‘is a new one, and some S -
varratrons in approach -may.be warranted to -nake” the,. S

.. -system:work more effectrvely and with less: discord; More T A
sngmﬁcantly, ‘future gains in energy- eff1c1ency resultmg e o

~from rising energy prices can be expectedto limit the pollu- - .~ - "= 15 T

-/ tion that would have occurred had energy consumption .- S R

followed-its previous high growth rate. The moderation’in - * :

"demand for raw energy resources may prove to, be the most -
effective , means of protecting environmental quality,
“because $0 _many environmental problems are associated
with the productron ‘the transmission, and the consump-
~ tion of energy.. :

*
'

L
R Y {

ERIC

Aruitoxt provided by Eic:



Q

ERIC

Aruitoxt provided by Eic:

Chaptér’l'-’"“ T

4

“o

T EEnergy |
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.

his Panel begrns'rts assessment, of the. energy situ-
ation with a sense that the drmensrons and charac-
. ter of the problem have not been well defined. As

of the long-term nature of the energy crisis is in order
There has been widggpread doubt, reflected in pubhc -
.opinion,surveys, whelfgr- the pation really faces a crisis A
- 4nd, if so, what the natureof the trouble is, what caused it, ’
and how,it should be handled. In the absence of a‘tcommon
understanding of the problem, it is not surprmn&that cor--. -

- rective actions have been difficult to find. .

The Panel wishes to emphasize’ that there are several *
timeframes rnvolved in effecting a massive transition in
- US. energy systems The present-predicament aroge from.
a complex x:ombrnatloﬁ of events and crrcumstances, in-
cludmg the facs that this country’s knowirr reserves of crude

. 0011 are running dry The problem should not-be regarded as

v

]

ething’ that’ can -be cured with any maglc formula

hm the next'10 years.’ : :

‘It could be said that the Umted States brought its
predrcamentupon itself by failing to’ husband its immense
natural resources more wisely, by falll gto prepare sooner
..for a transition from a petroleum- ¥gconomy, and by
failing toantrcrpatethe impact of it4 fxive intrusion. lnto -

- the world oil markdt. The United St can, ﬁowever if
" time and circumstances allgw, accommodate 1tself to the

closrng of the &ra of cheap energy -
.$ - . . .

' 'jvl'n evaluating the presem .'energj situation; it is useful to

break downwational gonsumption figures by principal sec-
tors and regions.to show hew much energy, and what kinds

- of energy, are being used for which purposes.

. Aggregate figurés show that total U.S. energy demand -
rncreased sporadlcally during the 1970s before leveling off
in 1979, Demand in 1979 totaled about 79 quads (quadril- .
lions of Brmsh thermal units).* VA closer look at the .

' <

. A Brmsh thermal unit (Btu) i is the amount of heat needed 1o raise the
) temperature of one pound of water by one degree Fahrenhell
M ~

the nation moves into the 1980s, an apprecrat bmﬂ;—h :
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numbers reveals thatuwrtttaﬂf ali ‘of fhe growthi in energy
- demand, durmgthe 1970s occurred: wrthm two categones—? -
R _’ in the generation of:- e,lectnc power and in the’ tra,nsporta- C :
4 stion sectorfy ¢ . o . e - N T
~ 7 2 The trs sportatlon sector is a: spemal case, bepause,xt» EREIES A AN
operates almost excluswely on oil. Private automobilesc e S
Z:ount for about 55 percént of consumption ‘within thlﬁlsg:- e e '.7\,"
: tor t;ucks 24 percent; planes, 8percent, railroads, 4 per- Se AT
o ;' cent; and buses, less than 1 percent, with'other forms of . « SRR
u‘an’sportatlbn (plpelmes, shlps, etc) makmg up 'the . . .

" .’ balance. f 8 LN
:_;I ' - The private automoblle almost: surely wrll remat the A D
h prmcrpal means-of transportition through the 1980 and e

“beyond, although other. yehicles offer. far more energy- . . ‘
. “efficient . methods of. drafisportation. - Past’ government R “ 7
. pollCles—mcludmg the isshance  of .governmerit- -insured * o
s mortgages that spurred the great postwar growth of sub- . W Ao
. urbia, and the construction of the .interstate Highway I °
S system{ with the proceeds of motor fuel taxes—vrrtually ; : D
guarantee that the car will continue to dominate the na- ~, -~ « _
tion’s - transportation system through the end of thls IR ,
century. = S R
. ‘Moreover, " gasolme consumptlon is- h|ghe Sin ‘the ~ .. -
fastest-growmg regions,of the nation, in the Sun Beltstates = * . -
that are not well suited to fixed mass-transit systems Two = |~
" states, Cahforma ‘and “Texas, account for-18 percent.of .-~ * .- '~
-U.S. gasoline consumption; New York ‘State uses about :
-« half-as much gasolme as California.? About one;third of S
" ‘all gasolme accordmg to goverriment estimates, is used for . .. . U
. commutlng to and from’ work. ‘Three-fourths of that fuelis - = e
. "._".‘usedby,WOrkers wholrveIOmlles o‘nmore frgm lhell'JObS B E R R
o Mor‘e than hajf the natlon s-jobs now ‘are located onthe . .« - .
frmges of major -urban areas rather’ than inside central ... .- %~ R
cities, where_mass-fransit systems'are concenttated P e Ty
, The.other three end-use sectors, in statlstlcal portra ts( _ Tt e
of U.S. energy use; are residéntial, comm rcial, and ind R R I
trial. These three sectors showed .very lltie ‘change: durmg L =
- the 1970s .in total energy consumption, except for theirin- .~
. ;creased use of electric power. In addition, these sectors ac- ey
- tually consumed much less electric energy than isattributed - - . R
“to them, approximately two-thigds of the raw.energy. that B R s
_ goes into- the generation of electric' power from fossil fyels T
“is lost in’ conversion and transmission, and is n;w)e{{‘— g
v “delivered in the form of electric power. Thus, ‘the nhtion is : N
really using less energy thah is commonly recognized. This: o
" loss_of delivered energy is one drawback to be consnder&ed
. -in energy policies that are designed to stress heavrer S o
"~ reliance on electric power. S e AW
=, Inthe industrial sector, which is .the No. 1 user of_ Ty
: energy, consumption is-concentrated within two regions and R
a smail number of manufacturmg operatlons Accordmg-'__ . B

v .0,17" — — ,/'_
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<~ these two regions used a total of 9.9 quads, ‘half the 20 1
o quads used by the mdustrlal sector nationwide . '

" the chemical industry*accounfed. for one-f
. -dustrial énergy use, or$.2 quads; t

.- (steel, aluminum, and others), 4.
: mg, 3.1 quads; and the/paper, lndustry, 2.2 quads.?

. The roo%s of the U. S epergy p’redncament may be sarﬁ to
. lie in the shrifiking domestic base of, conventional trude,

A

. the Congr essiqnal-Budget of
. . indiéat€ that ther

' 'barrels a day in 19

© . aday.The’ rebound was
" flowing at-a rate of 1.6 mllhon barrels a day. Wlthout this® = v

" . million barrels a day.* -

. tude of that 10' bllhon-barrel bOnanza has been reported i

: ".,the u.s. industrial sector ii-the. mid-1970s was consumed . | %y

~in_two of the nation’s nine census; reglons—-the.West South f v
o 'CenQal area’ (Arkansas, Lo,ulslana Oklahoma» and i Texas)’
--and the East: North Central industrial belt (llhn%

. _petrochemrcals end refining. -

)ﬂowmg, thie slump appears to be icrev rsrble oo Tt

Nt . )
. : s . B
| -

-~ s
L

v

- s

to one government survey, neariy half the energy used by

lndlana, :

.Michigan," Ohlo, \and Wnsconsxn) In 1974 pstries: in

Q i

~On a nationwide basns acco'rdlng to the same su‘l'vey,
urth of tot in-
e prli‘nary metals oup

quads; petroleum refm-

These .ﬁgures illustrate -the 1mportance of qil. t0 ‘the

L U S. economy and in the U.S. energy\mlx, especially in - ™ °

transportation: and i 1n “¢certain onl-ba&ed nfdustrle such as -

\"A . a

Supply. - - -
Patterns *

.oil, ythe nation’s primary energy. soarce. Oil-production+ A D
beg n falling at the start of the %,9705 and despite a short ‘*~r R T
* surge in output ,when ail from Alaska’s North Slope began . T St

. . Most government,. 1ndustry. and dc emlc studnes -agree T 3
that ,convenhonal .crude oil productlpn is on a downbill-
course. Recent projections by the Central Initélligence Agency,
the Depar{mént of Energy,’the GeneratAccountmg Office,
‘\IO\ , Resdurces for the. Future,
to cite severa of these digparaté sources,
 is very little hopq for a resurgence:
tion reaghed-a peak of 11.3 mllhon N o
. (Ond millior barrels of ofl 4 day » = « > .-
equals roughly 2 qbads a year.) Output dropped toa low of\ S '
" 8,1 ngillion barzrels a day'im1976, andthéh by the fir st few -
‘fnonths of 1980, had ¢lignbed back up to 8.7 millioh barrels ;
ueto the 1977 startZap of produc—* . .
" tion on’ Alaska S North ., Slope, . with Alaskan_oil-in” )1980 S e

Exxo andx Shel

U.s.- orlv;prod

-conitribution, -U.S, productlon would hﬁVE been only 7,{
*The record-f’ettmg reserve at ?;udhoe Bay was dlS~ ) SR
covered in the late 1960s; nothing approachlng the magni-. = v

_this country? since, xdesprte the enormous mereaSe in the .« . o
" value of oif and sharp acceleration of drilling act,lvny :USs. 0
. proven reserves of crude oil have dwindled over-the past 10 T

years. At the end of 1979 “the - orﬁ‘lndustry listed- such
reserves at 26.5 btlhonibarrels,arepresentlng only about 8
‘years’ supply at the current rate of prodtlt:tlon T

SRR

*+

a e
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" resulting in the abandonment of the Mandatory Oil Import

Quota program in spring 1973, The percentdge of imported *-

" ‘reaching the halfway point tfy the late 1970s; domestic out- .

Lput’ srmply could not satrsfy‘éonsumer demand. The entry
of tHe United States asa ma_|or buyer-in the world ojl trade
allo\yed’the member nations-of the Organlzatlon of Petto- .
-.leum Exportrng Countries (OPEG;) {o.raise their prices &nd -

collect the profrts associated with a sellers” market. U.S.
-importers. were “competing mth‘European and- Japanese

i buyer,s_,,,among others, for access to*limited supplies. - .-

This® nation’s” mounting- reliance on- imported . oil,

o ;_'.,espeélally from the yolatile Middle:Eas}, also subjected—tshe., -

a-:

s

AR challenge ‘In the: succeedlng years, the gw was slow, the A

- on'theq estron of»Whether energy is underprrced or over- _
L !}

-

\abf}rmt\M' supply. If priceyace held belo»\&thrs replacement

~United States to the hazard of 1nterrupt|ons in supplies

through. political of military action:- The oil embargo of\>
: 1973-1974 and the curtailment: of “Iranian. production in -

-, 1979 caused serious econiomic shocks to'the United States
and demonstrated the rrsks mvol\fed in; such relrance on °
Mrddle Iiast Bl ,,g:‘ R

~ o . . =
X . N

W . ) B r o

| ; Os th\kyl-s government’ sought to'assemble
-a $et ofynat o 4l eniedgy policies that wduld réspond to the.
oil emb; rgo and theescalation of world oil prices., The

government manifestly “was. unprqpared to deal with the . .-

" debates - were brtter, and the energy srtuatlon in many«
reSpects got-worse. ..o , - :
j- "~ Afull review.of the energy pohcy pronouncements and

- orie poinj_to ‘be mag; is that ‘thére has been an underlying,
dlvergence of opinion between the government and the
* governed on'a crucra"l matter of energy economlcs-—that is,

- pticed.-; :

*"The ‘past three Admrnrstratrons have based therr .
recommendatrons at leas‘t in part on the proposrtron often
unstated that energy has been too. cheap, and that .con-
’stimers ought to pay the. true‘pr’lce ‘of fuel and power—
that is, a price rt}?ted(to the energy-equlvalent ue'ofra

e bqrrel of imported oil. The pablic’s reading:of the
Problem, it seemgsafg to say, has beer exactit
‘gnergy, prlce?’have risen tOp high. Governmadpt "o
_have never presented a. strong case drrectly to thaypub
“the counterproductrvé effects- of price controls, and: poli-’
dies desrgned'\o push-prices even higher thus appeared to-
be ill-advised and harmful.® '

c
> &

6,0 S
)

-

-

' . Eépnomic theories dictate that energy "be. priced at its /1\

- replacefment ¢ost, thahg\t::g\omg rate for the next avail- , -

‘

1

* laws ‘of the 1970s is beyond the scope of this repdrt. But C"

.Demand for oil contrnued to rise sharply in the early l970s,,f‘ -

* oil .in the nation’s total oil supply" rose ‘sharply, nearly’ - ' -

o

>

. -
.y
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wv.a sharp drop in the.dollar’s: vafue, and a large increase in -

b

-

"y

"

;’lng down ‘the- prices of domestics fuels, enérgy ! pr|ces 0

e T T A T S

" marketplace and will consume. more ener,

_‘receive what they regard as the real value of
m the ) m rketplace Because of price controls. :
~n: ractlce, thesp theorles an result in rapld across-
the -bodrd ' price- mcr?ses throughout ‘the economy as
-doimestic energy- prices
. trols, dufing the 1970s held- domestic-oil at an artificially
l‘bw level—it is .also true that the OPEC cartél abruptly
llfted prices to an artificially high level in relatlon to-the.-

" have been based mstead on an assessment of the real value:
cOf‘lhlS finite: resodrce in-an oil-dependent. world.
; Inthe Un|ted States. two recefsions, soarlng inflation;

e

-“the U.S. trade deficit _have been ,attributed to. the consey’
"+ quences of OPEC's actions. Even wnth' price controls hd
. prec wgtously in relation td the prices; o other goods
seryices. The Consumer Brice lndex,‘st rtmg at.g-basg/of
dOO in 1967, increased’to 217.4 at,the end” of ; 9784418
4 06

- of wholesale pri es, rose from 100 to 2364%9_ rvtfalsay

. perlod |ts energckeomponent jum m f/ £

It is clear that higher prncesﬁﬂfly s '

~ nomic growth outside the ene,fg){’:p fg sectorTh

Councll of ECQl’lomlc/AdVlSEI‘S ha(’ift'zm“t’ed t6-ql

the “‘net oil drag’’—that ‘is,” thein crefeg,-',, Tang

wealth: frony/oil consumers t‘o,forel‘gn“and'}’ orﬂestlc vpro-

1< ducers -minus-the funds that oil producers r“expectedv‘rt
~ put backintq,
cil, the net
expected to-increase by an’ ac\gltlonal “billion i in 1980.
(That was on the basnTof 1979 y@ar-end oil prices, whlch ’
_have's slnce gone up still hlgher ) ay th eud of 1980 the net”

U, economy: 'Accordlnglto the Co e
drag“hcr’eased by $53 billio) ?n/1979 and vTas ST

59,

" .~ oil drag was expected to h@/e mcreased over a 2-year’ span

-

+ -~by an amount equal to 3
-tional product (GNP).'® g
By insisting on llftihg pric controls On d mestlc oil

slowly. €ongress has allowed V.S ‘consumers to avbid paying .

the full current rate for energy-supplles and U.S. rehance
on imported oil probably increased as.a-result., But it could
“also be'argued that Congress bought time for- the nation to
adapt itself to the new era of hlghfprlced energy, and that” the
economy. benefited temporarily from thls gradual educatlon .
in energy economics. All domestic crude oil will be decon- .
" trolled by October 1981 and new natural gas wil] be e)tempt
from controls by 1985 acco,rdmg to current schedules.

level consumers. w:ll not receive’ the plxoper slgnals inthe .
than they or .-
"the natig n'n.sﬁ whole car afford. Energy pro lucers,'mean-
wh|le. _Wlll be. disinclined to- meet démand i they cannot .
ir products

tise to ‘world prices. If-price con-

4 true cost of getting oil from exnstlng frelds OPEC prices .

rcent’ of the natlon s gros/s,ﬁa- o

‘o

-
S

v
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gt df u. S productromz'f crude onl continues to*declrne, s
s etpected, larde’amounts of energy from other sources(%

oo bE” requrre%unply'to maintain the present energy supply.
e Supp se, fgr7example, that ‘U.S, productlon of grude oil *

g¥'worst-case estimate} it is a conservativecpro- _
d on available data. “To replace the amount of .
itained in‘1 million barrels.a day;»which is the
“year equrvalentrof approxrmately 2 quads the followmg

- wou be needed: '
: ;" B o .

“ p_ - tors of 1,000 megawatts-each (

> . . ,are presently in service); or . <
©2. -+ 0O Mining roughly 400 million extra tons of coal each:
. yeary representrng an increase‘of one-half the cur-
&, o7 rent production rate; or -

- O Operation of 20 synthetic fuel plants, each capable
. . of producing 50,000 barrels aday of fuel‘from coal
\_orshale, or .. .

| Dehvery of a extra 2 tnlhon cublc feet a year of

)

~ -natural gas, or. more than one-tenth ‘of the current
productlon leVel of th|s fuel. * . )

blttle of’ th)s energﬁ' coflld be snbstltuted dlrectly fo

0il." Thege figures ‘illustrate the’.massive demands - that"

‘o * would b€ placed 9n other resources. merely to maintain t
~ current level of U.S. energy productlon}\A walt-an%s e

f . polic¥- will not . suffice.” Nor will ‘longer-term policigs,” *

_although necessary. to help effect a‘transition to renewab €
Esources, bé of much help between 1980 and 1990.

day in U.S. oil productlon durlng the.1980s, the followmg
< options are- ‘available for Consnderatlon addmonal reliance
....on 1mp0rted oil;-all-out proauétlon of - conventlonal fuels,
AL -qurck transitioni to renewable resources, ora, stronger com-
N _',./;mltment to energy conservatlon Ty
b . . - a T
M Slnce the l950s, the U S. government has spoken of- the
national security advantages of self-sufflclency in energy
o productlon. *Clearly, the United States cannot-allow itseif
v oo to become "overly dependent on imported oil, which is

L vulnerable to, political blackmai} and economic warfare,
and” helghtens the risk of milijary - confrontation in a.

\ [practlce, the-policy the United States has been following
since the domestic production of oil began to drop. During:

- over the 1970 volume.“ i

on barrels a day by the close of this decade. Lo

. I:l Constructron of up tq 100 new ﬁ{clear power reac- .
ore reactors than S

Assuming this forecdst of a drop of 1 million barrels a .

' .. expensive and unreliable. Such reliance makes this nation- -
“worldwide scramble for access to bil supphes Yet this is, in :

the 1970s, annual imports rose by as much as 250 percent :

e T
LI

Lo ¢ .
— e
-~ N
.’ .V
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v
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" More Imports’.
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Policy’ Optiof€ |
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v 3countr|es as to the speed with which they will. tap their -
-reserves. Much will depend, too, on the siiccess of explo a--
which mrght add conslder-.:‘".’,

The Umted States can’ contlnue to meet its e\h gy 18-
gulrements by bidding for more: oil-on the world market.
This course need not be as réckless as it sounds. Whrle{buy- :

. ing more oil abroad, the nation could seek to diversify he
~. .. sources of the oil,’and at the same time commiit. itself to

o buymg oil for the Strateglc Petroleum Reserve as msurance ] T

. agamst interruptions in deliveries. '

*.One troubling aspect of this policy is .that there mlght

. not be. enough oil for sale around the world to meet the . \

“needs of the United States and other nations. Much will
depend, of course, on decisions reached by oil-exporting

" tory drilling in frontier_regions)
ably to total production capacitiss.
. Non-OPEC nations outside t

‘now produce a little more than Half as much oil as the’

-

OPEC nations, whose total product|on capacity is’ est|r I
mated at'32.6 million barrels.a day. This represents. a non- .f
. OPEC production increase of one-third since 1976 " The

. OPEC cartel still dominates the market but “other sup\
',phers are weakéhing its control. T
'Whether the non-OPEC natjons W|ll'cont|nue tovboost
- productien during the 1980s is an‘open questlon ‘Some
_ observers expect that non-OPEC output will rise as h|gh as
-30'million tb 40 million barrels a day by 1990, and expect a’
worldwide oil glut. - Others “are -not. so sanguine.. One .
3 Spec|al|st suggests that totaf’ world- oil productron, includ- -
.- ing OPEC andnon-OPEC oi), will. peak durlng the 1990s.

o Oil-producing nations could not be-expected td raise their
..production-rates In-the meantime if o0il’s value-is likely to = :

keep rising. Exxon expects that,-even with-a substantial rise.

_ ... innon:OPEC production, total world output wrll level otz

. by the year 2000." i
It.should be- kept |n rind that non-OPEC orl is not ar

o cheaper than QPEC oil; indeed, North-Sea oil is priced at a
" premium.-And it is doubtful that any orl producmg nation:

8
Ve

“ompmunist sphere'can

would delrberately lower world prlces by ﬂoodmg ttle"

vmarket Y ey

, Another factor to be consrdered |s that the developmg. S

“ " nations ‘of the world ‘will need an evér ‘largef share- dt’
__whatever.oil may be’available. The United Statés, which:
. rapidly became the world's leading oil importer during tlfe;v_

1970s, may antagonize both developed and- developing na- ..
tions by brddmg for addrtlonal §upphes and thus provok'- o

ing further i increases in oil prices. . - ey
"The oil-importing nations, mcludlng. the Umted'

o S'tates damage one another by _bidding for oil: amid. fears ‘ |
: ofa shortage The l979 Iranian’production cutback ledto N
a doublmg of world Qil prices; although ‘world oil produc-

‘.t|on actually was hlgher than.in 1978 because of pani’c

13
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" creased reliance on i)

. .I 1/

buyxng by c}mpame governments ‘and jndividuals. ' In- |

lborted oil by the United States might
lead to worse: consequences in the next‘ rt’:al-orr perce1ved
" emergencys

‘Even at current mport leyels. the Unlted States is not *

h a major 1nterruptlon in_suppli R .
~Emergency cond| ons might require the imposition of\‘ o

prepared to. cope

ratlonlng program;; which the government does not yet.
'séem in. a poslthn y conduct. The United- States should -
also develop, in concert with other oil-importing nations, a

" workable and equ able Oll sharlng arrangement'for poss1- '

v

ble emergency use;
» ~ This Banel cafnnot guess at how much Oll rema1ns to be
-found in the wot;ld .or how much of it eventually will be"
"-brought to-markef, or at what' pr1ce in both economic and -
polltlcal terms.:, Because'the uncertainties-are so great and
the risks so high; the Pénel ‘concludes that-a national ™
_ policy—whether expllclt or .implicit—of telying on addi-
“tiorial purchases of |mported oil to meet future U.S. energy;-
" demand cannot:be pursued. However, this does not mean
that the U.Sigovernment, “and .U.S.-based oil firms,
should not help expand worldwrde productlon capabllmes, _

‘of seek dccess’ o ‘some of the new- supplles that may

beqome avallable Amongthe opportunmes to be pursued

'. are: further development of . petroleum reserves in “this-

hemlsphere. otably in Mexrco,-Canada and Venezuela :
The: Unlted States should not abandon efforts to buy.
ml for. the Strateglc Petroleum Reserve, which' currently )

. contains less than 100 million barrels, about two weeks’ °

“supply of |mported oil, The'Panel recommends :that the W

.- next Adm1n1stratlon exercise every effort to obtain-more -

oil for the ReServe. unless market conditions are such that
burchases would have clear and’ 1mmed1ate adverse effects

~on world supplies and prices. .

\

] I'CSOUI'CCS

.Drawing oil from the Str ic Reserv
lessen the immediate éffects of a severe. shorta
- theé existence of a fully stdcked reserve would’ n )
- sufficient insurance for this natidn to look abroad for extra
energy as-a long-term pollcy R .

could onl /

‘e
<

The next. optlon to conslder is.a stepped -up “effort -
increase productron from other convent|onal dome ic

“Few would quarrel w;th 4he objectlve of increasing the
Percentage of domestlc resources inthe U.S. energy supply -

: mix. The: relevant questlons are how much energy, and

‘what kinds of energy, the, Unlted States will requjre; what -
‘contributions can neasonably be expected from conven- -
- tiona{’ nonreneWable, resources toward meeting this de-
-mand; and what economic, and- enviropmental costs would
“-be, mcurred in’ trylng to 1ncreaSe present rates of produc- -

v

Y

EA

’
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i o
3 L
;\' ; )
. 14 -




- will drop by at least '1 million barrels a day during the ..~
.- 1980s. ngher recovery rates from some reserves and new.
.-:dlscoverles in-frontier. areas at best may partly offset a
. -Steady decl|ne inoutput from producing fields. The United

"

™~

tion. Certalnly the idea of qulckly reaching nat|onal self-
. sufficiency, as outlined by President Nixon'in his “Project

Independence’’ speech in, 1973 has* smce been W|dely d|s- o
% 'missed as unreahstrg e - . v

Oll The Panel assumes[that product|on of crude oil .

States cannot count on oil that has not yet been found

"'.|nS|de its borders to ma|nta|n its curry'lt productlon level.

‘Natural Gas. As is the’ case with o|l proven reserves of’

. natural gas declined during-the 1970s dgspne rising prices
['and: a resurgence -in drilling activity. "According to the -
“American Gas.Association, proven reserves at the’ end of
-\ 1979 totaled 195 trllllon cubic feet, srgpresenting only a
- \10-year supply at the current production rate.'* There are - -
" tecent indications that newly tapped reserves may stabilize
-~ the gas supply. Some.of the new production comes from

oS pockets of-gas that prevnously were. not. considered |

wo‘rth .developlng In the Appalachian area, for example, a
f’sma&l-scale boom Has improved local supplies.

t is.also possible that sizable new. supplies can be ex-
tracted from very deep reservo|rs from once-imperietrable
formal\lons, and. from geopressurlzed brine. Still, there are -
no guarantees of adequate long-term SupplIeS. Gas pro- -

- -ducers have been offéred special incéntives to develop new -

. suppl|es under the current regtlatory framework, bul there:

is no- assurance that recoverable resources wlll ‘expand

} ,*apprecnably

. One project that: deserves speclal mentnon is the’ pro-
posed AlasKa Highway gas, transportation system, which

N would»provrde the biggest addmon to national supplles of
any, energy- supply project now ‘pending. ‘This pipeline -
- netork would carrymore than 2 billion cubic feet of gas a

day from .Alaska s North Slope to markets in the Midwest
and on.the West Coast, tapping a reserve’ estimated at 26
trillion cubic feet Its constructnon is expected to cost more
than-$20 billion, a record expense for-a commerdtal venture, '¢

The Panel recommends. that Congress: reach an ex- - '

pedlted decision whether, and how, development of" this -
,p|pelme system should take place. The lead times involved :
in construction already guarantee that -North Slope gas
cannot be brought to markets until late in the 1980s, and -
the question of-how the project will be paid- for, |f it is to ‘
bmlt should’ be settled qmckly R y

Coal U.S. coal reserVes are more than adequate to

meet the natlon s energy requ|rements undera any concewable '

+ -

".(

ce e el

-

S

15

-y



L o, - o’

cnrcumstances Jn terms of Btus But the direct use of coal

¢ i Tcantake care of’ only a-small poruon of total U.S. demand, . o

" berause so much ofthe’ economy now l$ gear:ed torun- -

. speélflcally onoilr. o7, . v e

. oAt present approxrmately three-fourths of- U S. coalwh R -
';producuon is used i in electric, generaun;plants most of the. ' : ’
Test is used in’ lndustrlal boilers, or 'is‘exported. Coal was °
o v1rtually driven outsof the resndenual and commerctal sec-
tors years ago” b oil, .and natural’ gas, and by dlesel fuel . U AR
-+ from the transpo tation sector. In recent years, use of coal . T e
- within'théindustrial sector has dropped, from 4:4 quadsin . N
< 1973° to 3.6 quads in“1979. Because the largest: "potential’. | L v -
US customers Tor coal over therhext several yearsareelec- . = . ° o
. -trig utilities'and certaiii. industrial users. there §re obvipus: : IR
<o limits to’ the llkely eg&pansnon of coal sales ln \do‘mestLC S e
' “markefsz} N - e e T
D The” Pow;rplant and lndustma{ Fuef Use Act of 1978 '

L requnres ‘that_new electric-generating pfants be powered by
coal or nuclear” energy -rather, than by oil or natural ‘gas.
‘This glves coal a clear government sanctioned advantage .
over lts two major competifors. Large’ industrial boilers
- also aré covered by this law so that coal ought to capture. - T

new orders in this market. Utility ‘and industrial boilers = - -
~already’in service that are deemed capable of burmng coal '

also are affected, ‘Otherwise, however, there is not much |
domestic .market’ territory . for .coal to .penetrate, - thhout
new. technolognes»to process coal. into syntheuc oil or gas,
or to make p0551 le the direct:conversion of coal to elec- -‘
tricity at competmve prices. “The u_ulltLand industrial . R SR
’ markets as big as’ they are, are small.inTelation to the total. St e
U.S. energy plCl%ﬁ .and in. thelr short-term capablllty to - R
use more coal. The OIl that is used in the generation of elec- - K :
. trlcny, for exampte mounted to 1.4million barrels a day - - :
J.in 1979, almost3quads—asubstanual figure, butstillonly -~ -~ - s
o - ,about one-twelfth of all oil consumption.'’ Coal now is the -
L 'pnme source of fuel for generating electrncnty In addmon, o _
the lead time for copstruction of 3 a.coal-firkd | power plantis - -
_about 10 years, megmng that coal’s domestic’ potentlal for ' '
... the 1980s already has been’ falrly well defined. Cer T e
=+ -+ Coal exports | have risen; snnce the mo'st recent oil price ~. = -
"l.lncreases beqause 'U.S. coal riow can be’ burned in indus- } o
“-trial and unhty boiles i in Europe and Japan-at a competi--. -~ o S
tive cost. If a brisk- export busmesq can be sustalned over-- e

- seas sales of U. S. coal would’ help to offset- the ecohomic . - oL
" drag of purchaslng imported oil. One recent study- clalmed R
- that the United States could .dominate a fast- growmg R
.- world coal markét, JUSl as Saud»l -Arabia has been the most e
. decisive participant in world oil trade.'s " SR
' "~ However, there arestill many factors mllltaung T e
against a strong expansion in U.S. co. producuon These ~~ = - e
include the safety and envnronmenta hazards assocnated -\;‘ PR [
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: )Nlth the mining and burnlng of. coal the lack of adequate RN
: transpor;t systems to move more coal into U.S. markets or -
to export terminals, and the threat of long term changes- lh‘ :
clunate as.a tesult of carbon dlox1de emlsslons .

e : : ?‘\; - - .

CAEN 4_;..Nuclear Power. Itis now apparent that nuclear power AR SR
' w,rll not deliver nearlyas much energy- before 1990%s was* & : DR
..~ once expected and _that, its : future role inthe nation’s” - AR '

N supply mix is likely’ to be quite fimited. A drastic reductlon
.in pro;e‘cc}rons for new nuclear plants has taken place, W\th oy
“electric utilities; cancellng or deferrlng orders for new.reag- ..~ - - ey

‘tors.: The causes include rising construction ¢osts, slowmé« .

demand for electrlc power, and new regulatory require-% _ C e

ments that were 1mposed after the 1979 accldent at the N

Three Mile Island powgs plant. . 3, DR

Nuclear power plants‘were: prov:dlng about l ercent R .' .
: ,.of thé" nation’$ electricity. in mid-1980, with 74 tors . -
" “listed in operatlon "heré were 176 units in operation, N

~...under construction, oron order. In 1975, the total of .
. operating and planned units was 236.'> -

- Such factors as the wrdespread fears about reactor' Co e A
. safety, the connnulng absence ‘of an acceptable system Yor e RN
- long-term disposal of nuclear waste, and doubts about the ‘ ‘ ;
- adequacy of U.S. uranium reserves to support a major ex-
" » pansion of light-water. reactor operations, led, the Panelto™ . |
conclude that the nuclear ' optlon cannot be expected to v

» provrdé"any more eriergy than is already scheduled for the PR

. foreseeable future ' ‘ '

. o . \,

Synthetrc Fuels. Productlon of synthetlc fuels ‘on a, '
_commercial scale has not yet begun in the United States; - , :
apparently, these fuels do not yet represent a sound invest- .\, ' o
ment to private mdustry The per-barrel-equivalent cost of e S
extracting oil from shale, or oil or gas from coal, will cer- (O . Co .
tainly be farhigher_.than the actual cost of produclng con- - SN
- “ventional crude oil®¥Evidently this cost is expected to be T Y
~ even hlghes than the inflated price at which. oil sells today. & o

@

= "Much’ of the research, development, and demonstra- . L
. tion work in-oil'shalg processing, coal hquefactlon and
- coal: gaslflcatlon has been sponsored wholly or in partby .-
the federal government, with- marginal results. No com-" S ,
. pany or comblna?zof companies has yet been willingto. . .- S
. plunge into cons(ruction”of synthetic fuet projects at its . : '
_.awnrisk. This hesitation of the private sector stems in part CTn
from the possibility that ‘world oil prices might fall by the " R
‘time production of synthetic fuels could commence. . L
 The federal government has offered’additionial in- ~~ .-, -
"."_ducements to the private sector to engage in synthetic fuels * =
- production. The Energy Securlty Act of 1980 authorizes . B S
subsldles of up to $88 bllllon in the form of federgigdoans, . . - V17 .
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synthetic fuels by 1987 and 2 million barrels a day by - -t

B 'v‘

et LT v, , e e

EUREPRE - g 2 .
R < u

~loan guarantees. price supports, ‘and direct investments in ™
commercial-scale projects as part of a long-range develop-_,
- ment.effort. This Jegislation sets a national goal of produc-"
ing the equivalent of at least 500,000 barrelsof oil a day in -

~'1992,
: There are two dttractive qualities to onl rich shale R

" First, as is the case with coal, there is a great deal of it in the ’
United States. Second, if the-technologies work as hoped- .

shale will provide a liquid: fuél that could readily augment -

-~ supplies of conventional crude oil. Synthetic oil frpm coal, .

: or'synthetio gas from coal, likewise might proV|de welcome -
additions to the nation’s energy supply. Because the na-

tion’s most pressing energy pfoblem over the next decadeis - = - e

- likely - to be a deficiency in oil productlon, the synthetlc
‘fuels gption has obvious.appeal, .
- However, this'Panel believes that the executlve branch

amd Congress, by proposing vast subsidies for synthetlc S e

“fuel development, have erred by.allocating pubhc.funds on .~ -

. . a basis'of expense rather than opportunlty If these proj-

. €cts really require federal aid on such'a massive scale, this,

simply confirms that they are slill regarded as too costly to -
“compete on the1r own: By using .taxpayers’ dollars to

- launch a synthetlc fuels industry, .the government may be - -
' commlttmg itself’ prematurely to the least economic way of

resolyrng the energy At best, this is ‘a choice

~ whose full. costs cannot’ 'yet be eStimated. These costs in-
: - clude’the direct costs of federal and private capital, thein-.

direct_ costs of the energy that' will be expended in the
operatlon of a synthetic fuels industry, - and -the oppor-

o tumty costs of the highgr benefits _that might be reahzed by

v,

using that money and energy elsewhere -

The Panel recognizes that federal assrstance mlght be
needed to test the commercial viability of synthenc fuels, .
even should cost estimates 1nd|catesl.bal—l-b.s%fuels would '
“be competitive in today’s markets. Thereforey the Panel -

" believes that subsidies should be provided, but on a limited -
, basis. To encourage private industry to develop these te\( -
nologles, the government should offer a financial ‘‘safe y\/
““net”* rathér than direct-aid.-For example, the government

" ‘could pledge to purchase synthetlc -fuels from a producer at ..

a fixed prigg, equivalent to the preyailing world oil pr1ce, in:

',_- the event that world oil prices later drop.’In this way the ..

government .would be involved only as a buyer of last

resort, and would not partlcrpate dlrectly in energy rnvest- S T

ments. . _ .
. Any sizable development of synthetlc fuels will requlre S

* thé resolution of:serious énvironmental issues:-These in-

“clude the reclamation of mined lands; d1sposal of waste -~ - . |

‘miatérials, allocation of watetr rights,.. possible “con-
tammauOn of ground and surface waters, and- control of ‘
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.potentially hazardous emissions The growth ‘of asynthetic. o
fuels«industry: also will create socioeconomic problems: in
- the Western states where developrent will be centered.
" The- sudden™ appegarance of. construction boom towiis in
lightly populated areas will require additlonal public ser-
~* vices for temporary residents., P
! Government supporf for, research development and
““demonstration projects . shojild- proceed in assessing’ the
most promising ways to extract liquid and gaseous i‘uels
from. coal -and shale. The best policy approach’ for. the
‘l980s -is.to . evaluate the potential of synthetic -fuels. as
. energy sources for the 1990s and béyond, but not to expeét
- . or demand quick results from such’ pro_iect‘s .
O S SR R . .

-

Bl

. o L -‘_ - ) .,‘. ) .- -v. . ) . 5.' . ‘ ;' .._-
" Renewable fuels comprise’ sqlar energy, in its various " . . Transition.to

B

- geothermal energy; wind, wave, and ocean thermal energy.
: and hydroelectric power. - oo
"Hydroeléetric power hasfdemonstrated a contrnurng
- capaclty for growtli.:1n fact, becausé“of recent reductions” =
~ - " in nuclear power output, hydroelectric power has regained .’
; . . its position as the No. 4 source of electricity (behind coal,
° natural gas, and oil). More importantly, appl|cat|ons for .
_ - licenses for new hydroelectrrc power units,’ many at exist-
. ing damsites'where energy has not been captured: before, :
-~ are being filed with federal‘authorities in. r(eford numbers.
" These projects, if completed, would provide total electric
a power equal to the outpit of at least 16 new, 1;000-
. megawatt nuclear reactors.". T ) A
-~ Except for hydroelectric power however, rengivable
- energy sources capnot provide much additional energy _
__°_¢ -within the next ‘10 years. Several new methods of using . .
.. renewable sources appear to bé highly promlsmg, advanced . .
wind-powered turbines and. the direct-conversion of sun- *. -
light to‘electric¢ power with photovoltalc cells are two ex- - :

~.'amples. Efforts are also.under way, with mixed results, to - 3 i ‘

- use: municipal, ¢ ‘agricultiral, .and_industrial. wastes as- . '
~sources of heat:and fuel. And the application of passive, e

solar designs in the siting and constructron of burldmgs )

holds high. potentlal f0r reducm 3future energy requrre«
ments. - A |

Butat present rates of market.penetratron new‘energy S
productron systems based on solar power or other renew- .

- -

_able resoﬁrces will not make a, noticeable impact on na- e

- _tional energy: Supplles in the r’cmamrng years of the LDSQs
The-use of actrve solar ‘power. systems, is concentrated in L
marglnal services, such as thie heating of sw1mm|ng pools.- -

i ‘Some renewable resotirce technologies—for example, the » ..
.. use of ocean thermal power systems; or the generationof . . |

€lectricity from solar collector ‘sations—still appear too

“forms; biomass. energy from wodd, crops, and waste; - Renewables

S T s A D Y
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vl advocatmg any form of ratlomng or forced curtailment in .-

a .

Q‘ostlyto merlt commercial develobment And serlous ques- -

tlons have been raised about the use of crops:for produc-
- tion of alcohol-based fuels, because of the energy required
‘to process- these' fuels and because of the large: tracts of
farmland that would be needed for large-scale productien.
Thus, ;s0me renewable resotirces systems will probably
provrde sul)stantlal goniributions in the future; others may

‘never come 1nto the marketplace. An agenda for the 1980s -
- should include further restarch, development. and demon-

“stration projects des1gned to examine the potential ‘advan-
tagps and drawbacks of ‘these systems.” However, the

Umted States should not expect an early end to its energy
! pred1cament from a s'udden infusion of fuel and power'

from reney&able resources, - , ..

ln its’ massive study of the nation’s ent:rgy prospects the

Committée on Nuclear and Alternative Energy Systems of .

“the Natlonal Academy of Sciences sard

[A]s energy prices rlse the nauon wnll face.i 1mpor-
{

T tant losses in economic growth if we'do not signifi-

* cantly “increase the economy 's energy efficlency.

v

- Redycing the growth of energy.demand should be =, .

accorded the hlghest priority- in national . energy -
pollcy In the very near future, substantial sav1ngs
_can. ‘be made by relatively simple changes in the
“ways we manage_ energy use,. and by making in-
- vestments of retrofits of, existing capital stock and
- consumer durables to render them more energy ef-
ficient: The most substantlal conservation oppor-
tunmes, however, *will be fully achievable .omly.
over the course of two or more decades, as the ex-

- isting’ capital stock and consumer qlurables are  +

‘ replaced’l : N -

e Energy Future, the report ‘of thé Harvard Busnness

* School Energy Project, described conservation as ‘‘no less

.an energy alternative than oil, gas, coal or nuclear Indeed,
_in the near term, conservation could do more than any-of;
the conventlonal sources to help the country deal with the
- energy problem i

In ‘spéaking’ of energy cdnservatlon. thlS Panel is not

. the availability of energy. Nor is the Panel endorsing con-

servation as 1nherently superior on.moral grounds, or as a

" part of a “no-growth" doctrine. Gonservation is regarded .
~ instead as a prerequisite to economic.growth: As the Ford

Foundatlon report Energy The Nexr Twenty Years, putit; -

“:..", We me#n by conservatlon those energy-s aving in-°

vestments, operat1ng declslons. and changes in the .
goods and services that we buy and use that saVe -

“The Case for-
- Conservation

Loy L '“,39
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* money.over the llfc of energy-consumfng prod-

- ucts, ‘Money .can be saved By substituting intelli- -
~ gence, .prudence, maintenance, .better equipment, . - - .
or 'different equipment for purchased energy; the.
substitution should be made up to the point where
‘thetost of not using the energy is equal to thecost - . -
of the energy saved. * ...~ .~ . T

..,
i

: Support for energy conservation has also ‘been forth- .

’ coming from the energy industry. For exampl€, the Edison  * o

7 Electric Institute, speaking 'for the’ nalion s private electric. =~ .
- utilities, sald inarecent study that *. .., «. vigorous produc-

. “tive conservatron * measures—that rs. the cost-effectrve

" .7 substitution of capital, labor and materrals for energy-—- . .

-, will be essential.”"**" TN
. Spedking in fa\ror of lngher energy efficrency is one. ' °
~ thing; _demonstrating . that unprovements in fact can be: L

achieved at reasonable cost is another. There is evidence - . - -

_ withi energy-saving steps;-and not at a loss jn real economic . »
" growth, but asawaypf marntarnrng it. Government statis- . - e
tics-show-a contlnulng drop in the amount of energy used ’ '
‘in relation to growth in the GNP. " -
= The, energy/GNP ratio -describes the relatlonshrp
AR between energy use and the economy by. showing. the
L“L" .. thousands of Btus used per dollar of GNP (in constant - .’
i’ 1972-dollars). 1n 1970 this index stood at.62.4. The' frgure
= "declined steadily thereafter until it reached 54.6 in 1979,
- the lowest figure for apy year since 1947, The'frrst-quarter e S
- 1980 figure, expressed as an annual .average, was 53.0. ! '
Whrle real GNP was increasing at an average yearly rate of )
‘ 2 65 percent from l973through 1979, energy consumptron T
c o rose at a much. slower rate of 0.88 percent a year.* =~ . . L
o .Rising energy pr1ces have been instrumental in re-, = - .. | .
* strajning U.S. economic growth in causing the recessions, - ., - °
~0f 1974-1975 and 1980,-and in raising the overall, rateofin- . ©° -

F

Lot

" that the-economyalreadyls adapting torrsrngenergyprrces. PO :

‘flation. Nevertheless, real economic growth was achieved ¥ Ty
e durmg most of the 1970s with a substantial reduction in the’ . : T R

~ ~“amount of energy consumed per dollar of GNP. Thes& ., .- . *.°
: “ numbers demonstrate that Bross energy. consumptlon can ' :

_ be'separated from real economrc growth and need not rn-v el >
creaseé at-the same pace. . - el . ST

o JOP .
v B S

a'_ . . ¢ . 4

Recent proléctrons of energy supply and demand show that : Deinand TS

. the United States probably will. requrre much less eflergy . . -° F?)recasts
=" . than had earlier’ been supposed in part because of cénser- Vi, ? W
e vation measares. - - _ o
- Shell .Oi} Co., for eXample, recently predrcted that G B
U S energy.: demand g'rowth will average about 1.2 percent soe Dot

. annually dtmng the 19805. compared wrth a yearly growth P

:
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rate of about 1.8 percent in the late 1970s. This reduction
* in forecasted demand ls gccounted for.in part by expected
7 gaing in" enérgy efficiency’ Shell said that it expected U.S,
. ‘enerfy demand by: 1990 to be about 84 quads, rather than
' the 98 quads the company, had predicted earlier,* - '

" " Exxon has projected energy demand to grow at a rate

~cent. a year in the 1990s, By-the year 2000, Exxon said, -
- energy consumption per unit of GNP will be 30 percent
‘" below what would have been ‘expected if previous energy/
. GNP ratios were maintained, And the Edison Electric In-
i stitute expects that energy growth rates betw"een 1980 and
., 2000 will range between.zero and almost 3 percent an-
: nually, dependlng on économic growth rates: The Institute’

o “said furthér that the growth rate in electricity. would be

higher than that for total energy, butstill lower than.in the -
.. past, with electr|c|ty s growth rate prOJected at between 2.
percent and 5.1 percent a year.? . -
°, .- .- These reduced projections.of future growth in energy .
“demand result in a continyally lower target for U.S. energy
- supplies in the year 2000. Until the late 1970s, it was widely ,*
- predicted that the nation would require approximately 150
"*. quads or more annually by the year 2000.In a 1979 study,,
T Resources for .the ‘Future found that’ pl‘OJeCtlonS from
.. 'various sources were ﬂﬁlllng, and'that *‘a'distinct clusterrng
“.-in the range:of 115 to. 130 quads for the year 2000 .
- emerges-” The doubllng of warld: oil prrces “during 1979

~-* has: caused fupther cuts in projected demand, with energy

- 'requ1rements for the“year 2000 now being estimated at ap-
prox1matély 100 quads. Some forécasters-claim that energy .
consumption might stay at present ‘levels {78.8 quads in

o 1979), or even drop below current consumptron .

A i L., PR T ]
P ) ' W ~ . LN "
O RPN .
i _(j) ) . o - : .
CA major factdr to)be donﬁldéred-m assessrng future energy

;"_ productlon fevel3 is that-much of the new raw energy. being,
extractéd w1ll<neverlbe¢ delivered to consumers; it will be

}, ' ~Tost in' conversion and. transmission."Substantial amounts -

= of energy also willsbe needea to produ‘ce the addmonal
0% supplies.” . seid
S For.-ex(p.ﬁrple, the¢” Carter Admlnlstratlon S natl'bnal
. ‘energy, plan portrayed a'scenario in which total energy sup-
;- plies would rise from 78 quads in 1977 to 92 quads in 1985
-and to 119 quads i m the year 2000 These figures were not |
', - discSuntéd for com/érsmn losses that'were projected tovin-.
S ‘crease from 16 quadsin 1977 to 22 quads in 1985 and to 35
" quads in"2000.2* Thus, although supplies would increase by’ -
) | quads from 1977 to 2000, 19 quads.of-this extra energy,
or nearly half would never be put to use. :

. of less thah 1 percent & year through 1990, and of 1,6 per- .

v
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"+ 'Exxon has predlcted thut U.S. deémand. for encrgy
wglil incrense. from 0, 8 percent: per year from 1980 through <
\{ 90 to » - .

S an indicated rise to 1 6 percent per yenr in the
71990s . , . this latter rate includes the significant
- effect of ‘a.rapld acceleration in synthetic fuels-,

~ oo manufacture, Excluding the energy consumed in”

synfuels manufacture. the growth rate would be *
1.2 percent per year, 1990 to 2000,%.

“These numbers indicate that one-fourth ol‘ the prOJectqd

‘ growth in energy demand during the 1990s would result

' milllon barrels-a
- 2000, according to
But the company’s fjgures indicate that large-scale copver- -
- sion of shale and ¢
- equivalent of 2 million barrelsa day, leaving a net energy
- gain of 2 million to 4 million barrels a day.

T from the netd for energy to process synthetrc fuels.
s could contribute the equivalent of -4

Synthetic f

to 6 million barrels a-day by the year
{on, or 8 quads to 12'quads per year.

I'to synthetic fuels would require the

~There are, of course. energy requirements associated

' ,.wrth all énergy sources. For example, the equrvalént‘of 5
percent<qf the power output of a nuclear. -reactor-is needed -

for the .enrichment of uranium fuel, ‘one stage of the

.- Advances in energy consérvation would contribute greatly-

o meeting ‘national objectrves for clean Air and clean
~ . -water, and in mrmmrzrng total rmpacts ‘on natural
resources

nuclear fuel:cycle. Even solar energy technology would

" entail. some eﬁlergy losses because of the energy~mtensrve
: components used in some solar hardware. i .
4 “The net energy ‘concept deserves more attention in con-
s sldermg the_costs and benefits of energy systems. Various
~ enprgy pr?ductron ventures may not deliver nearly as much

energy.as is-claimed for .them—and may cost much more
than expected—once Tnergy expenditures are included.

.~ Consgrvafion measures, by contrast. have inherent net
: .energy advantages o L

" ‘)'. ST .

v

A 1979 report by the Councrl on Envlronmental Quallty

estrmated the differences in environmental impacts be-

“ 7 tween two energy scenarros One scenario presented a hrgh-
~. . growth approach in which supplies would total 120 quads S
" by 2000, or. roughly 50 percent above the current level. The " | .
- *_other was'a low-growth ap”’proach in which supplies’ would ¢. .. . .
. -"be limited ‘to 85 quads about 10 percent hlgher than at

~ present.”

5 The hlgh-‘grbwth scenarlo would result- in twice as
: ._*-'much coal. productlon. the stripmining of nearly twice as .
vmuch land twrce as many coal fired power plants. four :

Y
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; Efnviror_rmeritdl
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.. and Risks -
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'.' i tensions between: energy-importing and energy-exportmg ‘

s _over the next 20 years, through royalty earnings
- severance taxes on their energy resources. (oil, gas,

. tively predictable hazards.assoclated' with. coal and the.
“‘more remote; but potentially catastrophic. dangers of.

h!

tlmes as much corrldor spaco for power. llnes. nearly three
Ao timess a? many.nuclear powér plants, and twice as much

~radioactive wagte as would the low-growth scenario, The
. low-growth: approach would lossen these environmental
lmpacts and - reduce. unquantifiable risks, such-as those

"~ assoclated with nuclear accldents and with the buildup of -

carbon dioxide emissions in the atmosphere,*”
“There is no clear-cut-formula for measuring many of

the risks-inherent to different energy policies, or for com-

paring different, kinds of risks, Preferring coal to nuclear
energy,. for example, implies a cholce between the rela-

nuclear power,;

--Inone essay on environmental impacts and risk assess-,
" ment, the authors made a strong case for conservation asa’

way of minimizing potential hazards:

Af there is any one conclusion that can be drawn
. it is that the present‘technrcal, theoretical and
. psychological understanding of our culture is in-
" adequate .to - deal with the challenges posed by
wh - we . perceive_as our energy needs The full. .-
sequences of our choices will remain inaccessi- -
N ble until they happen,-and we shouild not delude
- oursel\ﬁes otherwise. This very ignorance may be -
‘the most important factor to incorporate into our

-~ decisions. Above all, it underlines the extreme xm- .

o portance of energy conservation n o

,«.y S .'

ProgreSs in energy conservation could also help to redice
regrons of the United States.

d
nd
coal) These states will be in a position to offer tax induge-
- ments, as well as.assurances of, adequate energy suppl es,

- Some Western states expect to collect massive reven}es ‘
a

-in atf?actmg new industries and bolsterlng their. economic
bases. Although they confront problems in-‘accommodating -

rapid- development of their resources to meet national

- energy needs, their economic futures appear bright.

.Most states will Temain net importers of energy, and . ~

their economic prospects have been set back by l‘lSll"g

'_ energy prices and doubts about . energy- supplies. Most

7

energy-rmportrng states. especially’ those of the Midwest -
~ and Northeast, are already burdened by’losses of popula- _ . .-
" “tion, employment and tax revenues; they face additional -

- ‘strains because of their. reliance -on: expensive "out-of--
state energy. The dnsparrtresrvbetween the energy-rich and

+ Regional -
- Tensions

-
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_energy-poor utates may provqko tlivlslve actlons nnd
counteractions-on the state and national levels, such as ef-

g “forts to reduce”or. redistribute ‘future- revenues of the
.~ energy-rich states, onfeffoitg by those states to limit energy”

\.'
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- praduction within- tWeir borders, The Panel sees a distinct
possibility that.the contrasting fortunes of. the energy- *
*importing and energy-exporting states will prove to be tt

‘malor national lssue during this decade, ' ‘

‘Energy conservation could not by itself resolve thls
ssue, but could limit Its potentially. harmf{ul.effects. To the
extent demand for out-of-state energy can be reduced by
. Imptovemeits .in energy" efficiency within, the energy-
“importing- states, their financial problems woulq -be less-

“ened, And for.the energy-exporting states, a stabilization

of demand from other states for their résources would

- allow them more time to cope with the effects of develop-

ment., O

-Roger W. Sant ln arguing the merlts of an energy con-
“servation- (or ‘‘energy productivity’’) strategy, contends
-that the potential benefits are much greater than is com-

monly recognized, and.that the public would welcome a -

national eénergy policy. designed to 'make energy ‘services

Vo

/'/

a

~ L

* available at the least possible cost. **The single most con- . =

sistent and deep-seated public perception .of the energy
. problem is that it is one of high prices and costs,’’ Sant
says, and the costs that concern the public are the costs of
actual energy services, not.the raw materlal costs of energy
resources.

. Sant, dlstlngmshtng between energy in- |ts prtmary
forms and .energy services such as heating, coohng, lighting,

anédﬂmechamcal motion, says that all these serv1ces can be -

omplished with less’ prtmary energy: than is" now:con-
amed. ‘His ‘least-cost- energy strategy- would encourage

-1
.

. these savings, in part by stimulating greater competition -

" throughout the energy market,mcludmg the regulated
utility 1ndustry,u - , .

o
- K

A number of studies of the opportunlties for tmprovmg
energy efficiency. have been made. Some of these estimates

may- be too_optimistic. ahout the energy that. ‘could be
- ‘saved, or too conservative in their’ prolecttons of the total

expense 1nvolved Certainly there ‘is a history in energy
- forecasting "of unwarranted “optimism—the predlctrons

Opportunities -
for .-
Conservation

P

“that nuclear power ‘would be too cheap to meter, or that ‘

synthetic fuels would be competttu)e if the pnce of orl ever -
-reached $7-a barrel, come to:mind.

. Even-with wrde margrns of error m‘ the estrmates, the
p0551ble savings through conservatton and the possible
.costs of other supply measures stand in sharp‘contrast The

-:,'.followmg proposals, drawn from a number of studtes. ;

S




~ proposals merlt aggrosslve pursult,
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 The housing sector s ripe for improvements In energy effl-

clency, One study found that through such measures as
insulation, caulking, weather-stripping,.and furnace modi-
fications, the fuel ysed to heat a typical home could be

" _reduced by 50 percent to 78 percent,* -
. The Congressional Office of Technology Assessment '
- has found that a vigorous residential conservation pro~
- gram could substantlally reduce the energy used to provide-
heat and hot water to existing houses, at a cost that would .

: --.be 'dirt cheap’ compared to.the cost of producing syn-

~thetic fuels, The Carter Administration has said ‘that
. -energy savings could be ‘achieved in buildings at médest
" cost—at an energy-equivalent price of $10 a barrel—
" although the Administration has favored large subsidies-

h b2

for the far more expensive synthetic fuels. ‘ :
. ‘Several federal programs are intended to help achieve

©_ energy savings In the residential sector. Tax credits. are
. available to ‘homeowners who_invest in energy-saving
‘items, a low-interest lpan program is. being established to

- provide capital for the same.purpose, and a federally

 funded program offers insulation services for the homes of

- people with low incomes. The government-also” has pro-.

posed energy.efficiency standards that would govern the
construction of new buildings, but implementation of this

program is now in doubt. However, these programs pro-
- vide only limited incentives in comparison to the subsidies ..
offered for energy production. For ‘example, a 4-year total .

of $2.5 billion is authorized for energy-conservation loans;

This Panel'is generally ificlined against interfering with

- thé.workings of the marketplace by giving special advan- . ..
-tage to private investments that 'should succeed or fail on®

their own merits. However, the Panel takes the position

. that additional federal subsidies to the residential sector
can be justified. These programs would be designed not to
~guarantee profits, but to reduce the costs of meeting basic

public needs; they would represent a one-time expense per

_dwelling, rather than a continping gommitmcnt “to- an
" operating ‘enterprise; and they should encourage energy-
* saving actions more rapidly than would be the case if they
- were not available, (It is assumed that many people cannot
- afford the initial costs of energy-saving measures although

\ 0 .

the long-term savings would be in their interest.)

“Allustrate the magnitude of the ‘savings that may be obe . -
“. "tained through congervation. Thie Fanel belloves that these

The

., Residential

“eo . Sector

_ this is a'very small amount in comparison to the $88 billion =
that may be made Available for synthetic fuels, - - .

T

Subsidies to low-income households -can be justified;. :

by reasons of equity. The poor are those most hurt by

v

“
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- ing measures, Surveys have shown that high-lndome house-

" holds, use somewhat more energy than low-Income house-:
+ " holds, and that high-Ingome homeowners claim more and:
" bigger tax credits for“energy-saving ltems than do. low~
. Income homeowners, The lower the income, the fewer and

“cheaper are the remeclies uscdwpiaatic window covers, for

- _example, Instead of storm window\And under present

programs, energy-saving investments in.rental propertles

are not ageorded the same tax breaks as are investments in -
owner-occupied homes, Most of the poor live in rental

. housing; changes In the program should be made to eti-
courage conservation in all housing units,

. \':Congress already has established. new welfare pro- ,
srumstthat provide payments to the poor to help them meet

" the higher costs of pdwer and fuel;;But a continuation of

v

this program would accomplish gpthing in the way of
-energy conservation, The ‘Panel belleves that the national
interest would be better served if some of these funds were
used for a substantially improved and expanded federally

~subsidized insulation program for low-income housing.

Sucha program would benefit the recipients because their
“daily household energy costs would be reduced, and would
. benefit the nation by contributing to reductions in energy
_.use,

Funds for such assistance could be obtained from the
"receipts of the windfall profits tax on doniestic oil that' was
enacted.in 1980. This tax is expectéd to generate more than
$200 billion in federal revenues during the 1980s; a

substanitial gertion of the proceeds could be tapped- for o
' energy. cong¢fvation programs in the residential sector. ,
Electrjc utilities are instituting their own energy con-

...servation [programs by conducting home audits, arranging
contracts for insulation work, and installing energy-saving

equipment. These and other changes in utility operations,
- - such as rate reforms designed to,discourage high consump-

* tion, were established through imtiatives at the state level -
;and through recent federal le‘grslation The full impact of -

these changes will-not_be. knownufor some time, but can be

i expected to aid substantially m ‘furthermg conservatron

-

Higher fuel efficiency performance by

.on automobrles will increase. The older cities, which have

- the most extensnve mass. transit systems, generally are the
‘. . b

w automobiles’ . .
~and trucks represents one:obvjous way inyghich energy =~ -
. conservation:can be-advanced. There are, ho ever. many -
. other opportunities in this sector.
- The private automobile is likely to provi emost trans- "
portation during the 1980s. and 'later years. Population =
'_ shifts within-the United States‘in fact indicate that reliance:

" The .
" Transportation®
~Seclor .
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“Ing. These trendp swggest that federal policy should aggres-

}, H whlch are relatively cheap, flexible, and energy-efficlent,

|

“A number of factors may combine to stabilize long- -

- term gasoline demand, The price of gasoline has been go-
Inn up, and presumably will coritinue t0 rise, Price in-

crenses already have helped achieve a reduction in gasoline

consumption, and price contrals on gaseline are schedulcd
to cxplro by October 1981, -~ »

" Puel.econpmy standards now-In et"fect are designed to ",

" rench a fleet avernge of 27.5 miles per gallon for 1985
~ models, approximately double the average mileage of new

cars in the mid-1970s, Dramatic gains In fleet mileage stan-

dards for post-1985 models appear technologically feasi-
ble, and perhaps will be attained In part through the intro-
duction of small cars designed specifically for use in cities,

- A standard of 50 miles per gallon for 1990 models, and o

80 miles per gallon for 1995 madels, has been suggested b

one officlal,** It Is not clear. whether ambitlous mlleagc
* standards for future models should be set now by the

" government, or. whether public demand alone will be suffi-

. “clent to bring about additional gains in fuel efflclency

: lhdustry. the biggest energy-constrming' sector, already has:%:

made significant strides in energy conservation, According
“to one authority, *‘. , . industrial output in goods and ser-
,vices rose 12 percent between 1973 and 1978, while indus-
“trial use of energy dropped by more than 10 percent. .
This trend has accelerated in 1979."'Y" -

‘Energy-saving means that are immediately available to
industry include cogeneration systems (which. produce -
. both steam and electricity), improved boilers and furnaces, *
varxable-speed electric motors, waste-heat recuperators, .
and air- -to- fuel ratio controls. Cogeneration is one ofthe -

best- prospects for cost- effective energy conservation—it

“‘can reduce by roughly 30 percent the amount of fuel re-
quired to separately generate the same amount of power

and steam,”” according to the Council-on Environmental

‘Quality. Cogeneratlon systems could save up to 3.5 quads .

a year by the year 2000 (about 1.75 million barrels a day of
“oil equrvalent) The advantages of cogeneration include

lower capital investment than is needed for separate power
" and steam. systems, possible reductions in transmission

" costs, lower requirements for coolmg water, and shorter

oA

installation times,**

_The 1978 Public Utlllty Regulatory Policies Act isin-

tended to encourage widespread use of cogeneration sys-
tems, which were used throughout the United States until
_central station electric power.offered cheaper energy. And

arcas In whilch populatlbn and emplo ent are bqﬁ\ deelln-'],
r'"

“#ively promote the use of buses and commuter vanpools,

P

The INdustrial..
- Sector
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<+ ailier government efforts have been m&?e to reduce induss
- trlal rellance on oll and natural gas, to 1
- conl, and to take conservation more seriqusly,

~ This Panel cannot say whether a%ho
~ment Incentives, standards, and laws are\needed at this
‘time, Certalnly the rise In raw energy prices would seem to

offer incentive enough for industry to selze energy conser- .

vation opportunities wherever they might arise. Energy Is
used In more waya than this Panel could hope to enumerate,
and any company ought to be the best judge of how and
‘where\to out its own energy costs, ‘

" Untiknow, however, the full soclal ¢osts of high energy

- consumptior==Mcluding its effects on national securlty,
~on the environment, and on the general health of the
- economy-~were not recognized by Industry or by any other

. sector, Whon all these costs are taken Into account, whieh -
‘would be the logical outcome of the long-running natlonal =

debate over. energy policy, energy conservatlon should be
the first option chosen by both the private: and public
sectors, ‘ ' : :

K
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he environmental problems of?the 1980s may
prove to be more difficult, and in-some cases

s has begun programs to regulate the pollutants.

that are-easiest to identify and control. The critical ques-

tion_now is how to anticipate the consequences of new en- - :

. vironmental hazards, especially those of global scale. The
-concérns of the 1980s are likely to include the control. of

% ‘toxic substances, nationwide land use Ppatterns, and the

* degradation ‘Qf global resources.

o

v e Ty ) . v

“

_There is a riew awareness of a set of environmental prob-

lems of unforeseen hazards that are the legacy of the .

_ chemicallage.q’Hazardous wastes and toxic chemicals can
.cause cancer, genetic alteration, neurological damage; and

fertility loss—the subtle, degenerative effects that come -

from long-term exposure to fairly low levels ‘of certain
contaminants. . S

Indeed, the problem of hazardous waste - disposal,
epitomized by the Love Canal tragedy, is the most urgent
environmental challenge facing U.S. industry today. Of

. the more than 77 billion pounds of hazardous ‘waste— -

excluding radioactive materials—generated eea‘ch'year. the
. Environmental Protection Agency (EPA) réports that a

startling ercent is disposed of in an unsound fashion. -

An estimated 800 disposal sites-around the- nation now
_pose a potentially significant danger fo human health as.
well as to theé environment. Just to contain these wastes

will cdst an estimated $4 billion, and to clean themup com-

pletely could take a staggering $44 billion. Hundreds of

new chemicals are introduced each year; the importance of

" monitoring .these substances -and ensuring their safe.use
. and_disposal cannot be overemphasized. S

' ‘Another aspect of the chemical pollution problem is

groundwater contamination; recent samples reveal some

" : confamination from past chemical -disposal practices. -

_ -%nmmous quantities of groundwater could be poisoned by
the year 2000. Techniques. must be developed.to clean
Sy . ' " . o o '»

l..

more urgent, than those of the 1970s, The nation: -

®

Toxic
‘Substiinces

~ ERY
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COntammated supplles and to protect noricontaminated

- sources. Programs to,"saféguard groundwater supphes-

“*from contamination and depletion .should be begdn in
preparatlon fori 1ncreases in demand for water.

< f R

A lmportant changes in patterns of land use have occurred in .

this century. The nation’s population now depends on the

vast consolidated farms of the Midwest and the West for

‘. food, rather than on small farms adjacent to towns and
crtles. The changes are reflected in-the loss of topsoil, wet-
lands, and hardwood forests in rural America, and by the
scarcity of parks and recreation lands available to city
residents.

of ¢oastal zdnes, and the preservation of historic and.

. cultural resources. There are a number, of government pro-

'grams that address these problems; recent experience sug-

gests that these programs should be strengthened and that

better coordmatlon among the various levels‘and branches
‘of government is needed. Controversies over the siting of
energy facilities in codstal areas demonstrate the need for

- 1mproved efforts to identify environmentally critical areas

spec1f1c land'nse ptoblems facing United States - -
siting of new energy facilities, the protection

in the earliest stages of planning. Better planning and coor- -

dination at all levels of government are needed to. control
the effects of rapid energy development. as shown by the

‘environmental, -social, and economic problems that have .

characterized energy boomtowns in Alaska and the Rocky
Mountain states. New regional planning mechanisms also

., may be required when interstate energy projects, such as'

coal- slurry pipelines, are under consideration.

A major land use concern is topsoil loss, caused by the
conversion of prime agrlcultural land to urban use and by
bad management practices. Soil is being washed into rivers
and blown awayas dust at an annual rate of morethan five
tons per acre; according to some calculations, the equiva-
~lent of 3 million acres per year is bemg lost in this manner.
The amount of land under cultivation is also reduced by
. other factors, such as urbamzatlon and highway construc-
tion. . -

Productivity gains cannot be counted on to make up
for this lost land. The growth in yields has been cut to only
1 percent a year, just half the rate that prevailed in the
19505 and’1960Qs. After decades of intensive cultivation, the
‘nation’s farni#hnd is showing sngns ‘of severe strain, Vast
~ stretches of cropland-have: -already lost much of their nu-’

. trient value, while other land has become excessively salty
- or densely compacted. Soil erosion and associated water

-quality problems may replage oil supply issues as the na-
tion’ szmost cntlcal natural resource problem in the 19805.

X
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«, One of the vivid lessons of the 1970s was that environ- .. The Global . -
- mental problems do ndt respect mational boundaries. The .Challenge , -
- solution of many of the most Serious problems will require =~ . .. C e
- . iffternational cooperation. on an unprecedented scale. . R R
-+ The Global 2000 report, the culmination of a 3-year, «. = - <
interagency effort to study the long-term implicatioris of * -~ % e

-~ ‘present world trends in_populatipn.enatural resources, and ' - *
v - the environmeént, arrived at a.dramatic conclusion: = '

If present trends continue, the world in 2000 will o e

-be more crowded, more polluted, less stable: *° = - =7
ecologically, and” more vulnerable to- disruption _ , AL
than the world we live.in now. Serious stresses in- - o L.
-- 'volving population, resources, and environment .. o B

H
N

.

~are clearly visible ahead.! © = - . - .| e . RS

.7 Forests are disappearing at alarming rates, The Global = -~ -, .- X
- 2000 stdy found that if present trends continue, both . . T o (
.~ forest cover and growing stocks of commercial wood in the PR s
. less developed regions (Latin America,, Africa, Asia; and.% - ¢ . soe
.+ Qceania) will decline by 40 percent by the year 2000. The ¢ . ‘
" ' environmental.consequences of large-scale destruction of SS L e
tropical forests by erosion, salinization; desertification, »~ . = ..
flooding, silting of .reservoirs and streams, clogging.of < "%, . L
-irrigation networks, and ‘unfavorable changes _in" local - cen

G
o

- climates will be-severe... "~ , | \ R :
- Perhaps the' most serious deyelopment will be an ac-”  * A
celerating deterioration and loss of agricultural résources, - Pt

This category includes soil erosion, co'mpaﬂt.ction. and the "« = . ° a

lass of nutrients, steady salinization of irrigated land and - T N
“of the water used for irrigation, and the loss of high- ~ =~ = " .
" quality’ cropland to urban development, Air and water * . . )
“pollution cause crop'damage and contribute to the exting- .o X

tion of local and wild crop strains. -More frequent -aid ' .

severe regional water shortages can be expected, especially

. where there is -competition for water sppplies, or where &

.

© . forest losses are heavy and the earth can no longer absorb,.
store, and tegulate the dischatge of wateris = .~~~ .
... 9 Soils are deteriorating rapidly in the less. developed ° - s
*.countries. Desert-like. conditions are -spreading in drier, -~ ~ -
. regions, dand "heavy'e'ros’iﬂon is occurring in fhore huymid . ‘
areas. At pyésent, global losses tS desertification are: esti: - _ ¢ .
»+ mated at almpst 6 million hectares-a year, an areg about: . '
the size of Madine. Desertification includes a variety of -
* “ecological changes that destroy the cover of vegetationand- . . -
fertile 'soil in ttwe'g&r)t‘h's drier regions, - rendering the land .~
useless for rangé or crops, Prinoipal direct causes are over- . , :
grazing, desiructive cropping practices, and'the-exteniive -. - * .
' usé of wood for fuel. | . 4 . v .
At-presently estimated rates, the world?s desert &reas - . - T
(now some 800 nfilli_on_hectareS)dfilj‘exphndaby almost 20 °. : o
~percent in the next 20 years. There is reason to expect that .- . - .35

™ -

e
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- the rate of desertlﬁcatlon will accelerate, as lncreaslng
_numbers of people in the world’s drier reglons 'put more
.~ . pressure on the land to meet their needs for rangeland,
S .cropland and wood. The United Natfons has- identified-
o approxrmately 2 billion hectares of land where the: risk of -
' desertification is high or very high. “These.lands at _risk
comprise.approximately two and one-half stimes. the area

. now classified as desert.’
Present rates of soil loss in many mdustrrahzed nat|ons
_cannot be sustained without serious implications for crop
o production. In the .United States, forJ example, the Soil
‘ Conservatlon Service has- concluded that soil losses must
“ be cut.in half to sustain crop productlon mdeﬁnltely at,

present levels. ’

CRRO The earth’s air is serl,ously threatened. The three

global atmospherlc prob‘ems that have- attracted most
attention in recent years are the increase of carbon dioxide
-retained by the atmhosphere, the formation of ac1d rain,
and the depletlor‘i of the ozone layer. There is evidence that

»" these are occurring; what is not known is how serious the -

consequences will be.

The natural flow of carbon. dloklde to the atmosphere ; :

is intensified by the burning of fossil fuels, the clearing of
forests, and the cultivation of land. ‘The amount of carbon
dioxide in the atmosphereé is increasing, probably by about
» 4 percent ‘every 10 years. Carbon dioxide absorbs heat
-, radiated ffom the earth’s surface. if its-concentration rises
too high; a- gradual warming of the lower, atmosphere
‘might well occur. This-could lead to changes in tempera-
. ¥ ‘ture and ralnfall patterns: and have SCI‘IOUS impdcts on
. agrjculture. "
‘Present concern is centered on the plans for rapxd ex-
panslon of the use of coal, in the United States and in-other
, natlons and for the use of coal-based and shale-based syn-~
. thetic fuels. lricreased use of these fuels might double the
» *+ carbon dioxide in the atmosphere, causmg a “‘greenhouse;’ -
“effect that could increase the average »global temperature
by 1.5° to 4.5° Celsius. The result mlght be a rapid-
deglaclatlon of West Antarctlca that in turn could leadtoa -
S-meter" rise.in sea level, covering many low-lying land
o areas and mundatlng coastal cities.. Precipitation patterns
e and growing seasons for crops would be- greatly altered,
- disrupting world agrlculture, for example, there might be’
- persistent drought in grain belts 'such as. the Midwestern
United States. What must be remembered is that scientific
_proof of the warming of the earth might come when rt 1s
too late to reverse.the trend. | | " :
o * Acid rain is recognized as the other serlous global en-
AR vrronmental problem associated with “fossil fuel combus-
‘= tion. In the Eastern United States, the acidity of ra1nfa'll
. .appears to have increased by an.approximate factor of 50

-
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durmg the past 25 years The precise causes and effects of . . . .
" acid rain are not known, but-some effegts -are qulte' clear.
“In Scandmavra, Canadd, and the Northeastern part of the
“United States, many- lakes and estuaries have suffered v
complete or partial losses of fish life. Such losses indicate " | I
-major changes in ed)loglcal balances. that are more. far- 7 R e
- reaching than the loss of recreatlonal resources. Loss of ¥ o
-~ crop productivity and- forest yields bccause of acid rain .’ R R
- may be wide$pread. Acld rain also damages stee and stone - '
structures, as well as works.of art, and n1an
‘may be pergganent. Acid rain is an excéllen
.-problem 'w solution ‘demands international
' tion. as Canada and the Umted Statqs hav } : , 3
recogmze...‘. A ‘ et s I -
"The ozone problem arose with the release of chloro- . R _
fluorocarbOns, which convert some of the ozone in the - . * ... . . .l
stratosphere into ‘oxygen. Because stratospher|c~ ozone - : . ¢ T
filters out most of the’ ultravrolet radlatlon in sunlight, a TR
~decrease in its concentration will permlt miore ultrav:olet _ ' _
radlatron to reach the earth. .This increase is expected to . . . 1 -
" have adverse effects on animals, plants, and the earth’s - S : -
climate. A 1979 ‘feport from the National Academy of . L L
Sciences estimated "that the continued production and™ . IR
reléase of chlorofluorocarbons at the 1977 rate. will cause : o
.7. an eventual 16.5 percent depletion of stratospherlc ozone; = . - -
°this was more-than .twice the depletlon estimated by the e,
same group in 1976.* Growth in production and use of . ' A
chlorofluorocarbons is :expected. to occur if controls are: , ' R
not established by nations other than the United States; :
-+ As the Global_2000 report concedes, the - fedéral
government still lacks consistent projections of worldwide -
" trends in population growth, - the -availability of natural
resources, and envrronmbntal"quahty “The ‘réport: may
understate the severity of potential problems. becayse the
relatlonshlps among these factorsare not well understood.
Various 'agencies compile their. own specialized proJectlons .
. using different assumptions and data, and one forecast
.may not take account of slgmflcant developments in other
areas.
‘It is clear that the foreslght capabllltles of the execu-
tlve branch should be: improved so that trends in resource +

: development and environmental quality can be momt} o ’ ' g
. in a timely and consistent manner. One promising medns, P
which this Panel endorses, is to assign this data gathering o , J

~and coordination functlon to the Councll on Environ-
) mental Quahty ke

) 7,3 , .

Durmg the 1970s, envrronmental protectlon’ was, sought . Regulatlons

.. mainly by the use of pollution ¢ohtrol standards that set = - and Incentives,
_ maxrmum dnscharge levels ‘This represents a command- - 1)
‘ e )
ke 48 :
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,“and-control appFoach ‘with- compliance deadlines and a.
: cOnsrderable degree of government scrutiny in industrial -

‘the use of économi¢ incentives-as an attractwe alternatrve

“'to the existing regulatory approach.

="+ - In the past several years, EPA has ex: med several
~ forms of economic incentives to help control ir pollutron.

- This approach looks toward the development ‘of a markqt'
- in air pollutron emission reductions (fat would be overseen '

-y government ‘pollution control agencres
Sy - EPA’s “‘offset’’ policy was put into effect 4 years ago'
“* jts ““bubble’* policy was implemented in 1979. The two are
closely related—both allow increased emissions of specific’

' pollutants if these are balanced by geduced emissions of the -

~ - same pollutants from other sources\Because industries are

. allowed consrderable freedom in chdosing how to reduce
emrssrons,\ these policies, theoretically, can achieve en-
vigonmental standards at the lowest possrble cost.

Air officially acquired-a market value in an EPA rul- .
.ing in December 1976. Thereafter, areas that had not at-_

frained clean air standards. were- to allow construction or
‘modification of- pollution sources only if the new source

provided for an offsetting teduction of .emissions in. the -

_same area. After July 1, 1979, states were grven a choice
for handllng industrial growth they could impose strict
emission limits on existing sources, or they could follow a

' case-by-case offset approach. Polluted-areas that are not
included in a state plan that will ensure achievement of na-

tional air quallty standards by December 31, 1982 face a

~ban on major new sources of emissions.

. .a he problem tHe offset policy addresses is not small;
. " there are hundreds of nonattainment areas in which one.or
more of EPA’s six ambient air quality standards are ex-

"-ceeded. In mid-1978, Los Angeles violated five standards; - ‘

. four were violated by, such major cities as-Philadelphia,

T, Chrcago, Cleveland, and St. Louis. ‘Without the offset "

policy, economic growth in these areas would be severely
‘ -restrrcted by current laws and. regulatrons. :
" Under the offset policy; an industry or ‘utility that

wishes to build a new plant can pay the cost of installing .

pollution control technology' at other sources of a given
pollutant in that area, thus allowmg an expansion in busi-
- ness operations without causing more pollutron An exist-
- ing facility that is required to reduce its emissions, and is

" at other sources instead; this saves money and achieves the

same improvement. in the area’s arr quality. The offset .

.. policy encourages the formation ofa private marketplace'

‘in pollutron control as companres bargam wrth each other o

: operatrons‘ “Such standards _are, however, only one of - -
.. many possrble mechanisms that can be used to achieve en- °
~vironmental goals. Many economists have long advocated"

“facing high pollution control costs, can pay for reductions

- o
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tions” atr the lowest cost. Although' the policy has had
limited: success so far, the idea of: reaching environmental
stdndards thr0ugh ‘flexible arrangements |s mtrlgumg and
des;rves further experimentation. :
. The bubble policy allows mdust?ygreater flexrblllty in

L medt. emissjon standards- by putting extra controls on dis-

p‘olnts with'high control costs.
2« The bubble policy’s effect on mdtlstrlal mnovation isa
_ tter of dispute. Some :argue that it encourages plant
engmeers to find the'cheapest way of controlling pollution
and.so" provndes an incentive \for ‘industrial innovation.

Others .argug that the policy does not allow enough time

compl;anée schedule. . .

I3
et
-

‘. stltutlon of one emlsslon source for another is equitable..It.

o s fear;;d that EPA’will create not one or two bubbles over -
:‘r" »plant ‘but’ many’ small bubbles—one over stacks, one"

f+ - ;over storagé plles ohe over roads, and so on. To the extent
. that this oocyrs, “the-bubble system will srmply imitate old-
_ fashroned,‘astack-byﬁstack regulatlon

1 3N B .

«
S g L

;l,‘b' "

T’he raporoach favored by many economlsts. and most

“popular in"the. literatire on economic incentives, is the .
. “emrssron charge' (or tax,’or fee). Proponents claim that-_

emnssrons taxes. allow .industry conslderable d|scret|on in
wol the méthod chosen- to deal with wastes. (. :
ith' r pect to economic efflclency and envrron-

Ly mental eff&ctlyeness, emlsslon charges are the converse of -

,ecommand ‘and-control regulatlons Emission standards

“can b8 desng}xed to satlsfy an environmental objective, but -
I', thereals no way of knowing whether the objective will be -
.+ vmet, in. an, economlcally efficient’ manner. For any given
L level of & emlsgnon chargesr the resulting reductlon in pollu- L

‘.tfion may be achiéyed at ;the lowest cost, but there is no

. Buarantee that ‘th charges wrll be sufflclent to meet en- -

. vrronmental standdrds. 7
CA charge.syst m\’olves the monltormg of emissions;
. ‘the cOmputatlon olftaxes-or fees is critically dependent on

\the Jxact measurement of levels of wastes. In most regula- -

By tol‘y approaches, ‘the accurt{cy of monitors is critical only

< at.gnission levels close to the standards. To the extent that .
- " control’ costs or semission. levels are unknown, a charge -
. -sym;m is:less cg?tam than is a standards approach. for

)

L achtevmgcomphance Emlsslon standards appear to be thé
,‘-..gonly effectlve "way to deal w1th those hlghly toxnc or

. " v

'toodetermine how to. meleLthelr pollutron control- obliga- -

vcontrollmg emissions of ‘a single pollutant by placing an
imaginary’ bubble ovet all or part of a-plant. The firm can

I charge ‘points that have lower control costs. 1nstead of on _

-for innovative design, because a company must stlll meeta

=7 188 "also diffi cult ‘to show in advance that the sub- -

" Emission
.Charges

39
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hazardous pollutants that must be controlled to speclﬁc
mm1mum levels, - R
©.. ¢ Experience with emrsslorycharges, both abrohd and at . .
I the state level, has shown that they have not-producedthe *.~ = =~
expected results. Nevertheless, the Panel believes that - ; o
- _experiments with various kinds of taxes and charges should R
be conducted on a limited basis to see if they might serve as_

; supplements to the present regulatory system, - . ' .
- Increasingly, there are attempts to -attack or defend en- . Costs and °
- vironmental standards. in strictly economic terms. Some Benefits

critics maintain that tighter pollution controls will cause
“higher unemployment and ¢onsumer prices and lead to the
unproductive use of capital: Others defend pollution con-
- trol standards by claiming that they help to create new :

< . jobs, cause only a relatively minor, one-time increase in. .

’ - “consumer prices, and offer the‘economy such benefits as- .

‘lower futuré clean-iip costs or the encouragement of: inno-
vation in industrial processes. Potential cost$ are likely to
be exaggerated by those subject to the stricter standards,

~'while advocates of the standards are inclined to minimize
the economic burden. The actual cost of complying witha- = -
pollutron control standard is an elusive figure and usually -
|n dispute. . :

‘ The Coum:ll on Envrronmental Quality (CEQ) ‘has
est1mated the total annual costs of pollutlon abatement for
1978 at $26.9 billion, or about 1,3 percent ‘of the total gross
national product (GNP) of $2,127.6 billion. The CEQ
figure includes operation -and maintenance. costs and
capltal expenditures for both the prlvate and public sec-
tOl‘S. e

: In the prlvate sector al®Re, a Department of Com- ‘

" merce. survey of 1978 business. expendltures showed that A e

°

' ‘pollutlon@batement spending totaled  $6.9 billion, or - . = = o '

about 4.5 pércent of a.total |ndustry investment of $153 :
v “billion for new plant and equipment. ngher estimates of ‘
.. % total pollution control spending by industry were shownin =~ = - -
a 1979 survey by McGraw-Hill Inc. The McGraw-Hill sur- ~ . e
r vey put total spending in 1978 at $8 billion.* ’ :
In a review of the Department of Commerce survey,
the Congressional Research Service (CRS) noted that six .
industries accounted for $5.2 billion, or 76 percent of the
total expenditures: electric utilities, $2.4 billion; petro-
- ‘leum, $1.3 billion; steel, $0.4 billion; chemicals, $0.6.
. billion; paper, $0.2 bllllon, and nonferrous metals, $0.3 ™
' billion.* These figures indicate that the most emergy- . . -
- . intensive industries generate the most pollution. " - . ‘ : .
~ BEstimates of industry expenditures for pollution con- -
~ trol, the CRS report said, do not attempt to quantlfy the
resultmg benefits. :

) 5
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" The widespread. concern about the costs of en-. *~ =~ = "
=* __vironmental .regulations stems, in part. from the R
“-° 7 absence of comparable estimates of the benefits of ~ ° -
;77 - pollution control. -Benefits are more difficultto -~ . .
- -measure because. they-are commonly less tangrble ot
" to those. subject-’to regulation than the- costs. A :
" Benefits are’ frequently spread among alarger " 0 .
population and the direct: benefit. to each' indi-
“'vidual may be relatively small., The aggregate
beneflts, however. may be substantlal ? .

R SI'ht: employment effects of pollutlon control requnre—_‘
- ments are also subject to varying interpretations. Plant .
_ .. closings sometimes are blamed on the additional costs of
. meeting pollution . control standardsr;‘:l‘ﬁsse ~closings, -
.. however, have reportedly been relativel in number,
' involving an estimated 118 plants and some 22,000 jobs. It- . - ——
‘. is not clear wheth_;r these plants ‘were hkely to be shut - L
“"down in any case.t © s PR
~ - . Itis estimated that pollution control expendltures now .. - ! '
~ support ‘nearly. 1 million jobs, throughout the privatesand - o
- "public sectors; for example, each $1 billion spent on con-

: struction of sewage treatment plants generates about 35,000 -
jobs. The pollution control industry has become one of the. -
high-growth industries in the United States, with-some 600 .
firms manufacturing pollution control equipment.® T T e

Whatever the monetary costs and benefits may be, en- ...

“vironmental policy issues cannot be reduced to economic - .
equations. Claims and counterclaims about economic im- . . . *
pacts couch the issues in narrow and contrived terms, as if o
the critical questioi were whether an enyironmental stan- . -

" dard can be Justlfled by its potential return on investment.’ : et

~In fact, thege is no objective way to measure these. stan- oy /

_dards’ total benefits to society and to the environment. . '

. Economic cost/benefit analyses may be of some use in

. environmental policymaking, but they do not resolve fun- -

- .- damental issues. They may indicate which approach would" _

be most effective in reaching a given standard at the lowest o
_cost; they cannot, however, show Whether the standard .

* should be imposed. The balancmg of costs and benefits is _ >
inherently a subjective exercise. Socnety makes an |mpl|c1t' o o

- judgment  whenever’ a stapdard is |mposed-—-or not im- ‘

- posed—whether that- standard promises a net gain. to

~ society. Those who set the standards should seek to explain =~~~ -
*" to the public as fully as possible what the likely costs and
benefits will be; .while empbhasizing that these factors can-
- not be reduced to simple numerical equations.
“\/ Certainly a cleaner environment provrdes stgnlflcant5 SRR —
“benefits to the nation in terms of reductions in mortality” .~ '
" "and morbidity rates, in medical exgenses, and in lost work- A . .
“time. Yet even if these beneflts could be quant|f|ed and - % 41
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_ ", credited directly:fo a specific §tandard for a specific pollu-
/- tant, they cannot be readily -translated-into dollars’ and
. - cents and compared to the estrmated cost of meetmg that
'standard Sy :
-~/ ‘Moreover, the benefits attamed lhrough investments’
=%in envrronmentalquallty include many diffuse and-intangi-
i "fble elements beyond the protectron of publlc health, which- 5
i generally consideréd to be a primary objective of pollu-
' tion control measures. What valties can be placed on the o
.- public's enjoyment of purer air.or cleaner .waten, or on . - . . . ‘.
'protected wilderness? Or- on -preserving the' long-term
. mtegrrty of natural‘ life-support " systefns? These are
v benefits that the United States seeks t gam, over. and
" above the .immediate protectlon of health, by spending.
. 'public and private- funds to* control pollutron and to.

preserve natural resources Lo L L e s
--. The fact that the values involved in environmental protec- Envnronmental
..’ tion cannot be quantified has contributed to the acrimoni-- - Medlatlon

ous quality of many debates over pollution control - Y '
measures and costs.’ A half-dozen p?agects scattered across S
the United States are helping to develop solutlor)s to diffi-
cult environmental conflicts, such as the control of pollu-
-tion from a local power plant and the permlsslble uses of
wilderness areas. . - . } M
+ .~ . The best known, and perhaps the most ambitious, ef- t o
{7 fort to develop broad environmental policy by a non-. _ - : - /
.. "adversarial’ ‘method. is the National Coal Policy Project
. (NCPP). The PrOJect was coriceived as a way “of brmgmg S
. business. executives and envtronmentahsts ‘together in an - C
_atmosphere of mutual respect to try to work out policies B A
_under which the increased .use of coal could be -both en- ' LR
" vironmentally sound and financially worthwhile. : S e F
' One year of meetings produced a‘two-volume study,
Where We Agree. Among the recommendatlons were the
consolidation of all hearings on the siting of utility plants\/J’
(but no-consolidation of licensing authority), with public AR »
financing of participation by. environmental groups; the ' S
remoyal of regulatory controls on rates for coal trans-. . . e
. portation; peak -load prlcmg ‘of electricity; and experi- R '
mentation with emission taxes and rebates for ‘particular .
pollutants. The group did not agree on other matters, such
as the leasing of public land for coal mining. - .
L The Project’s work was favorably ‘received by the. : ' o
~ press and the public, but its impact now seems less slgmfl- s R
cant. Although the participants successfully developed a _
* coordinated set of proposals, they failed to pay adequate .
attention to-~AReir implementation, Some progress has
occurred 'in derégulation- of the - transportation sector,_ o
but very l|ttle of that was: due to the NCPP report; The . Ll 42
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adoptron of the other proposals appears no closer in 1980 -
- than'in 1978. - -
" The real successes of envrronmental medlatlon have

" come when dealing with well-defined, relatively local con-

* flicts. The Center for Energy Policy, a nonprofit- research

! -orgarirzatron in Boston; mediated a d|spute involving the

;conversron of ‘the largest power plant in New England to
- the use*of coal, The power company had 1n|trally résisted ",

- the Federal Energy Administration’s order to convert;its

" state,and power company officials, tlie mediator helped to

formulate a set of controls on burnmg coal that was both .

fmancrally feasible and environmentally sound. -

- -Other examples of successful nonadversarial dispute
resolution fall in the area of land management and use, or
inyolve the avoidance of potential conflicts. For example,

. aproject in Delta, Colorado, helped that town prepare for
g and manage the.changes resulting from rapid development
. of.the'area’s abundant coal resources. .

Most of the information on programs that use non-

-adversarial methods of dispute resolution is still anecdotal..
* Nonetheless, some tentative conclusions appear justified.
... First, one rmpetus for using nonadversarlal methods

process. Legislative, regulatory, and
0veremphas|ze “conflict and lead to

»groups;to.:f' nd:compromise soluuons. instead, they are. ex-
pected to lobby tirelessly. for'their views.
. Second, nonadversanal ‘methods of dispute resolutlon

will succeed only when all partles believe that they can gain .

" .by participating. In most cases, ‘thé ‘prospect of avoidin

. the adversarial process is not sufficient. Mediation Y

- likely to succeed when allparties recognize that'ihey a
- hurt by the status quo. Issues involving future cond
“-siting of a new refinery, the policy onnew industrial che
‘cals—are-the best candidates for mediation. This observa.
tion |mpl|es that the parties must have relatively equal poli
ical power, both within and outsrde the mediation process.*’

Third, some kinds of issues are meore suited to media- 3

- tion than are others. The issues must be fairly well deflne'd
otherwise it may be difficult to |dent|fy all the lnterested
parties and to understand clearly what is at stake. Conflicts
* - over land use appear to satisfy this criterion better than do
" questions of national policy, and that may help explain
why medlatlon has had greater success in the former area.
4 : ~ :
* It may be appropnatc to provide support staff for envrronmental
groups with lirhited rcsourccs

plant because of the prohibitive éxpense 6f meeting strict
air pollution requirements. Working with FEA, EPA, and -

-
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T Further, medlatlon works best when all partles agree .
To pursue’ medlatlgr; as, the exclusive.means of resolvmg the
conflwt Af the dlsbute is under consideration in anot
forum—at the $ame time.as in the mediation effort-~f6r ex-
~ample, in pendfng leglslatlon or an.agency hearing on pro-

- posed rules-—partles may. divide their attenhon,betWeen the
N lWo,»atte.mpt‘ to play the two- agam§,t each ‘other, or ignore
o es theé me qtldn effort. Moreover1 all partlmpants must be

able to bind their arganizations. -~ .

- 'anally, ‘mbst succéssful medlauon processes have ger-
tai tharacteristics; The process of debate shald be super-
V|sed by an impartial leader, someone whow nmz;yr’est
%.in ‘the. “outcome and who ensures- -that
adhere to any rules for the process. ;ln addmo s

requ|rement that no positions, expressed in a medlatron ses-
sion ‘be discussed publlcly Because many dlsputes are
based on different views of the facts, often there is also a
- requirement that all participants share lnformatlon
Although environmental. mediation is still in its
infancy, it appears to be a promising alternatlve to the cur-
rent administrative decisionmaking. process. It permits in:
terested parties to develop, at lower personal and social
costs, policies that are more satlsfymg than those generated
by an adversarial process, Further pubhc discussion, ex-
perimentation, and research are appropriate at thjs stage
. of the development -of environmental mediation. The
Panél recommends that the. federal government become -
more actively involved in funding experimental mediation
_projects-and research. It would be useful if Congress and -

“agency officials periodically reviewed developments in this -

area and considered statutory and administrative require-
- ment that would give parties an incentive to use mediation.

“The most appropriate course for the United States in the

" 1980s is to encourage a pattern of growth that will produce
‘less pollutiou for the ideal approach to environmental
protection is to minimize pollution and waste rather than
to attack emissions through regulatlons and control tech- »
nology To meet.its economic and environmental objec-
tives, the United States should begin shaping a ‘*conserver
society’’ that is built on conservation values, relies on
renewable energy sources for its principal energy supplies,
and recycles.much of its material. -

Most people today would readily equate conservation
with energy. conservation. A conserver socnety would en-
compass the- broader concept_of conserving- all natural
résources and raw materials. The objective would be to
effect a transition from a linear economy, in which ex- -
tracted resources move through productlon systems and -

L
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are finally discarded as wastes, to a circular economy,,in ¥ . -
on of output is recycled for.

-+ which a ‘substantial,proporti
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nifaingd stable for roré than 10 years, and recycling opera-

.7 tions are likely to ificrease in the 1980s because of increas- -
... ingly favorable economics: However, industries still may
* “'not engage in extensive recycling for a variefy of reasons, -~
i mic,- and-government-imposed. . .-
< restraints,. S ST e

. Technical problems typically involve the. contamina-
tion. of recycled, or secondary, materials by foreign sub-

- In the.mid-1970s, recycled’ magerials supplied the Whited ~
«. ' States with 44 percent of its copper, 20 percent‘of it iron B
-, -and steel, almost. 50 percent of its lead, and approxjmately ‘
-» - '20 percent of its-paper. These réfatively high ratés have re- -

~stances. Economic problems arise from the" fact that o

-secondary materials generally serve as substitutes for

primary materials; when demand is high, they are used to -

E fill gaps in supply, but they are the first to be dropped

from use when demand falls. Thus, the prices. of many

secondary materials are more volatile than those of

- primary materials, which -deters investment in recycling

systems. -Information is often’ lacking on how much

secondary material. may be available, sothat optimal

- recycling levels cannot be determined. .

There are’a number of specific steps that the federal,

°

government could take to - help correct these *problems. : -

First, the government could ensure that the price of a-

. resource -reflect its scarcity  value,* and.that’ economic

- neutrality -between primary and secondary ' materials. be

reached. The ending of freight rate structures that dis-
criminate against secondary materials would be one action.

A moré fundamental reform would be the.repeal of per-

centage depletion allowances on minerals. These allow-
ances provide tax incentives for the extraction of raw
.materials, and thus subsidize the use.of primary over .

-secandary materials. K _
. The government also could impose national solid
waste disposal charges on the sale or transfer, at 'the pro-

~duction level, of product contaifiers, packaging materials,

.and paper. This would force companies to internalize the

eosts of waste collection, treatment, and disposal that are-

now paid through generaf government revenues. Such
charges could double the present rate of paper recycling—

-and packaging and paper products make up, by weight,
almost 80 percent of all product wastes. The government . -

also could review the experience of the French, Japanese?.

. and Norwegian governments in setting up markets for re- o
- cycled paper through such measures as subsidized collection

e
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T anq storage center;s and guaranteed prices. State laws ..

‘;f._; requ;rmg fdeposnts on-,cans and bottles would encourage
reczcllng :

: = The recycllng of urban SOlld swastes deserves speclal at- -
" . tention. . The annual - disposal cost for approxtmately 144
e million tons of municipal solfd waste’is about_$4 billion. *
' "' ”Although the’ recovery and reuse of d|scarded materlals*
- -, - would slgnlflcantly reduce these costs, the current recovery
>+ rate is estimated at-a. meager 6 percent.to <7 percent. The
.i_,hlghest technically feasible rate of recovery. would provide
- - about-40. percent of thametal -glass, plastics, .fibers, ahd

" - rubbet nieeded each year in manufacturing.'® "+ -

.. The United States has been recovering about 1 percent _*
: "of the energy potentlal of its municipal solid waste; Den-
~mark, which integrates the functions of waste disposal and
energy’ productlon. recovers about 60 percent, The recbver- e
able energy potential of this nation’s mun|c|pal solid waste .
in.1977 was estimated at the equwalent of 400,000 bar els.
‘of oil'aday."' - '
| The federal government could encourage the recyclmg"
- of urban solid waste through expanded planning grants to .

.systems. Before local governments can justify the capital

local governments o help them study resource recovery . .

" . costs of thesé experimental systems, they must assess the ‘
technical, marKeting, financial, legal, and organizational :° '~

‘barriers. EPA has awarded a small number of- -grants; this -
sprogram should be expanded. The government also ‘should
determme whether its' revenue-sharlng payments to local
governments, which are used in part to help communities

. defray their waste disposal costs, have.caused local govern- "

‘ments not to adopt user fees to pay for waste management
systems s

, Although extenslve recycllng is an essential feature of .

*  a.gonserver society, recycling consumes energy and often
causes severe pollution. The optimal level of recycling
varies for different materials, depending on the energy re-
quired and on such factors as the durability. of products

- . and the. avallablllty of substitute raw materials.. These

-variables support the view that recycling is only one ‘ele-
ment in materials ¢onservation,sand point to the impor- "
" tance of a systems apptfoach to materials policy.
~ . Along with’ recycllng. therefore, an important objec-
tive of a conserver society would be to increase the dura-
- bility of manufactured products The marketplace itself
. should reward the manufacturers of durable products
through mcreased consumer preference for long-lasting
items. To help consumers assess product durability, the
government could consider a number of approaches such
as the labeling of guaranteed product llfetlmes or govern- '
" ment-sponsored testing programs for major - consumer -
products. Because automoblles |mpose substantlal soclal
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Costs in terms of resource depletlon and pollution, federnl
standurds for sustanned performnnce should be considered

I -
-

Movement toward a conscrver society in the 1980s would
_be fostered by.the widespread adoption of a more creative
approach (o, pollution control-—thﬁt is, through (he use of
~ technologies that save;rejources while reducing.pollution.
Over the long run, this kind oftechnology will be much -

~ more effective and cost- efficlent than are traditional end-

of-the-pipe control measures. No matter hqw effective a
: pollution removal technology may be, it only contains the’
problem temporarily. and usually presents other problems.
Control measures often create pollution gencrated by the
suppllers of the materials-and energy used in'the pollution
‘removal_process.- Also, the costs of pollutlon control, the
" quantities’ of resources consumed -and the- amounts df -
residue producded tend to increase exponentlally as envirop

‘~mental standards require the virtual elimination of pollu--
" tants. Reliance on control technology often can: create

- "larger-problems by shifting pollution from one source to -
-another. Resource-conserving technology makes possible.
the reduction of pollution withow requiring the expendi-
ture of money and resources for cleaning up.-It dlso tn-

« .volves the extractton of yaluable resources from waste

materials.
“Such technology is nerther a panacea for -environ-,

K mental problems nor a ‘substitute for ‘pollution control.

v

- Some industries cannot change processes without’ dlsruptr N

. - ingor halttng productlon and for others the change would

be too costly, or no resource-conserving technology may
-be available.. The objective should be to use fesource-’
conserving technology ‘wherever-and whenever it is-possible
and practical. Individual industries should apply their -

- ingenuity to develop methods best ‘'suited to their requlrc-

ments. ‘Within the °“private sector; more innovation is.

o

/7

needed to develop systematic . approaches to-production

soperations and pollution control. In corporate planning,,

the, factors, to be considered tnclude plant locations, raw
materrals mixes, consiruction. methods, scales of activity,

‘process technologlcs transport systcms -and dtstrtbutton.

‘patterns. >

-

"~ .Mich could.be done by thie fcderal government 0 pro- :

‘mote the development and use of resource-conserving Lech- .

" and economic advantages of new technologies. Federal en-

vironmental research and-design programs should be’ ex-
panded to include: work on improved methods of waste

- nology.“Federal research and development programs, for
example, should include evaluations of the environmental

.reduction,  separation, and disposal. .Federal agencies -

r‘

. could promotc. through drrect governmcnt purchascs and_._

Resource-
~Consetving .
Technology
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- 'most - envlronmemnlly benign processes, A  thorough
.- assessment pf the prospects {or achieving envnroﬂmenml

L goals with the help of technological innovation should be -
underlaken by the federal government. This. assessment.

_should be started quickly if the United States is to adopt
the objectives of wconserveraSociely in .the 1980s, “.-
Whether the United States can take on the characteris-

“tics of a’conserver sociely depends ulumalelgt on the -

values, atmudes. and pnormes of jts people, -

e e ; ' . 1

through governmem-shbsldlzed ‘purchases, the use of ef- .
.vironmentally 'safe products or products derived from the ~ ;

we
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‘ \eCriteria are benchmarks against which to consider futurq

oy .courses" or directions’of soclety, especially technological -

- _.man and his activities in relation to the biosph . The,ad-
vocates of all courses of action have a specral oblrgatlon to

. .. informed-and therefore made real. Too. often-the assump-
tions underlying different courses of actiori:are unstated,

~ ~The effort to state criteria_is .motivated, by a.desire to -

) penetrate assumptrons {o give substance to the debafe over
" the fundamental issues facing Amerrcan. indeed, global
'society S i v ) : o

\

~ A. The Characierof Technology 'l‘echnology changes

the relationship of rndrvrguals to,each othey and to: the -

_ biosphere. Technologyfan its systems of managenient can .
. be large,and complicated, thereby making individuals and -
" 'communities dependent on (often -alienated from) the sup-’
portrng institutional structures: governmenit (for the licens-
ing or regulation of technology). production (to, .make’.
. technology available), and service (to operate, drstrrbute,
and maintain technologrcal systems). An alternatrve ap- -
proach 1o society’s needs would apply this criterion so that
-technology would be developed in scale with individaals or
_communities and be serviceable-by them. To the extent

.that this is rmpossrble (for example, in cOmmunrcatrons or - .,

©air travel) then 'the institutions admrnrstermg 'such tech-"

R nology shﬁuld be constrar by Pornt E below B o

"l

. B. Vulnerability (Diversity-—Resilien'eyn—Depen--

" deney) “All systems that support-the lives of irfdividuals or .
'-.communrtres should be developéd ip. their- demgq and.
,'operation to" avoid disruptron, accidehtal or otherwrse.
-, rather'than to achreve such aveidance by variations of the -
. pohce power Such systénis hould be qurckly and easily

" repaired; (that is, by comm nsense - ability and routrnely

“ . articulate what are often unstated criteria, so that choice is - -

-avajlable tools) .Scale here mai(es an enormous drfference, ot

: - for. “the* greater the’ populatron dependent on a given life-
support system or service, he higher its yulnerabrlrty, and- .

the’ greater is. the need or forms of ‘regrmentatron to ..

1
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protect the systcm. This-1s often done under the gulsc of
< causing people, to-live within predictive models, which of -

- course are.only valld if there Is assurance people will

. ‘behave as. the models’ prolect. T

C. Freedom. Freedom is.a word subject to endlessw'

- Interpretation. In the present context, it mgans the ability
' “to avoid coercive control of political, religious, or other

‘views (including indirect control achieved through, total
_ dependency on a: paycheck for access to life-support

-

. needs), rather than, for instance, one modern perversion
- which is freedom to experience sensate bleasure ondemand

: (that is, consumer freedom).

D Distributive .lustlce. All public policy must be'

developed against the recognition that ‘all citizens have

basic needs to life.support; they must be able to access the

- resources -of the biosphere to permit human fulfillment.

- The question, in terms, of our alternative choices, is

hether this can be supplied by the *‘pie ever increasing’ —
it not, it must be supplied otherwise. Here, especrally. the
* international dimensions are crucial

N

E.. Exercise of Power. Whenever power (to hrre to fire, -
to relocate an employment cell, to use a biospheric resource) .

is exercised and when those who bear the effects.of the exer- :

... cise of such power personally know and are known by the -
*. “exerciser of the power, then accountability should be depen- :

.dent on that human interaction, with the exception of the

_use of public- trust resources—air, water, and biota. If -
power is exercised withoul that interaction, as the Constitu- .

* tion.wisely recognized ifitHe federal exercise of power, there
-~ should be different and epforceable measures of account-

- - _ability—including due progess, norms of public interest, and . .,

" “the application of other criteria such as those’ enumerated

here (A, The Character of Technology; D, Distributive
.lustlce. G, Tlghtness of Matter and Energy Cycles)

l-‘ Assumpllon of Rlsk lndryrduals can assume risk.

wSoctetles can impose, risks. lncreasrngly-—-and as a-neces-

‘ -sary function of the conventional alternatrves—socretles -

. (through both publrc and private mechanisms) assess’ risk

and then rmpose it on individuals. -For example, if the - -

release of a-given chemical will cause one excess death'in a-:
given population size; the risk'is imposed on society and no

- ‘'one knows the rdentrty of the one who dies: Society should
seek to avoid assessing and i |mposmg fisks that cannot be,

.~ inany meamngful sense, assumed by 1nd1vrduals (“love it .

or leave it" is not.meaningful). Whenever- such risks are

- imposed by society, that action must be taken. through the. '

most democratrc of processes—perhaps even referenda. -
[ugla S
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(i. fl‘luhtnesu of Muller und l‘nergy Cycles, It lms
become routine to chatacterize our conventional socim
- economic ‘system ns “linear'* with regard to matter and
- energy: exploit, trunsport. use, transport, discard, This is
in marked contrast ‘to ecological patterns of cycling. No
- release (meaning no loss of custody) of chemlculs in-pro- '
,ductlon and In product use should be the norm against -
‘which | performuncc in the management of. matter and
_energy is measured. Speclal burdens of justification (that
is,»fundamentally- compelling) should be establ]shed before -
‘activitles or systems that -release chemicals into the *
“environment are permltted, especlally chemlculs not nor-
' mully found in the biosphere, - a
* ' Avalilabllity of resources must drive our systems to
‘recycle and reuse and away from the linear model. It must -
. drive our systems (and all human communities) to design. "
.and build, technology to withstand' the second law o?-~
‘thérmodynamics for the greatest time rather than, as at'”
'present. counting on it for rapid turnover (obsolescence),

q
H. Tlme/Permnnence. We must endeavor to eviiluate
how-any action (development. of technology deve opmenf“
of a system of production,.etc.) and’ loglcal ensi’tins ofit -
-are likely to influence th€ future, that is, 20 to So“yedrs ,
-from now, especlally against other criteria, “such’as vulner-"
,-;ablhty. here enumerated 'For indtance, the estabhshmenL
‘of a" huge. céntralized system for produclng auto\stc uld:
have been“predlcte\dr with- udnmen}ary foresl hi,sto hgld’“
r socioeconomic)system . ostage for it§ gon nua,tld’u.
-Any actidis talten'Bymun vary'in ‘the ¢ extent and! length
of fime-in whicl-such actiop, will-affect. the envirofiment.
‘Contrast he tt\?el pmient of: nuclear Fission’ technology to -
the cleanng gffan fo.)' agncultural prot{uct«oh -Afterthe, ;
ce.gsatlon (of agtmt , fission by dpcts carr affect thig eni-st
vrronment and heafth for thous nds of years. \y.hﬂe only

) detected a'fgfr 40

piraces ‘of agricultural ‘activity:c
¥$eals. Actjons-mus be evalu' X
the-m_eastklmpact course chosen

N L. Second Law ol’E Thermodynamncs—a-Entroﬁy. The
ipekorable-te dency of al’f‘materlal ahidénergy to mgve to
. her levels of. diforder mus be‘recogn‘lked " %%rQV%t- K
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ther 3re.tnesqap ly-assoss;

: lth it tehe captt;l ¢o 5 o : églqpment, the. opera—“.f(
131 "ﬂz d ma)ntehancé oSt (hfe gicosts), gad’ réplace-.. .
2 : One’ pxmeti?‘ F-reason tha&cmes §

b1 Ts that: thy

: financial ‘tf Y fare- conF:ontmg
“-the néed: tg/ q.place much of: thg,pre 'S yv"l‘hstalled life- .
wer, zand | hpusmg

,suppert sy,stems-—e ecially ‘water, gu
W t§w rts toll

stocl?s—-o lch cond Law. jtas tak
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Discount rates, for: instance, must be drmﬁmlcu'lly in-
creased to reflect total investment costs, .

“ ', The Blota, All actions shonld be umlermkcn ultc '

- ensuring that there will not bt placed at risk-of existence
any biologleal specles or representative ecosystem, ter

crestrinl - or aquatic. The ¢protection of the biologleal,

~-physleal, and, chemleal Integrity of the blosphere must be

the general criterion against which human actjons are
Judged, It is nccessary for a long-tcrm. smblc lilc-

supporting biosphcrc.

K. Pcrpeluul Care. Some activitles, suc.h as electric -
" power generation by nuclear fission; the production of cer-

.tain long-lived chemicals, certain modifications of the
earth’s surface (as, for example, the bullding of dams and
water distribuuon systems), or urbanization, and (al-

~ though this.is more in the nature of crystal ball gazing) cer-

tain biological products of genetic- engineering, require
constant care extended almost infinitely into the future, As
a result of some of these activlties.—lncreaslngly large
expanses of land are precluded, ‘effectively forever, from

- * any other use. In addition, energy ‘and resourges must be -
committed to them effectively in perpetuity. One npplicn-'

tion of this criterion would be that tcchnology}hat rcquues
perpctual care. should not be developed.

L. Cen(rnliznhgn/Decen(rnIiznlion. Most com-
ponents of modern life seem destined to move toward

* -more singular and central structure and function. This
. criterion 'would allow that trend-to be considered cxpllcnly

in the development of any. teuhnology or support service.
, For_instance, the Northeast is now resource-poor, It

imports most of the products it uses, yét after use they arg -

~irretrievably ' discarded, -often becauseé ‘markets are not

o -.available for recycling. But markets could become avail- -

“able, if during.'a transitional- phase those imported
" materials—after use—could be storéd in depots, Metals
plastics, paper, aJl could be scgrcgated and stored for

" future use, to create future mines, as it were. Over time,.
.- this could lcﬁd 1o dccentrahzanon
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