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:HASOl\1 GAFFNEY 

,\ir conscrv2tion is 2n tf'npo~r,:c, fnnctina v:hici1 u:~• 
cquivt)cany caEs for puhLc action. ~Air=-bkc ofl1cr open 
acce.ss I!..:~-.:n1:.TC31 ]acks ctny kind of ten urc protectjon,. 
2nd in the ~,bsc:ncc cf e:{plicit pnbli: })O:icics to prevent 
it,. is st~b.~ect ::o 01:·crusc4 t.1 this respect it ls analogous 
·~o opz::n rt1n;e 1:~:ith nr;Lestr.?,::tcd gr:z:~;;.g,. 1tigh seas .fish­
tri .. ~f.~7 o:-puC•li·c parks '";if\1·:"H.1t ~cccss C(1ntrc·L In contrast, 

~~~'~/~~,,(;~';;J~:,.:~~:;~:~~;J(\:·i~~,:~~~r~;~ )1;1;• i~~/;l~~';;:\l~(: 
{:q1:1·t1 ,:-:,; C°'L~-=~cc~ tl·.e rcst.:lb::~: :r~:::--i:~J::.::~cl (_:(.\~·1.gc::bon cot.t. 

J~\irfu:·-r1 ~~i:· ?(=~>-1:>.;a is gcr1-~-r~1'.-ly i.::rd to trare frorn 
one ~0:.1:\~-c to c:1-::· r:'.=:cpt·:jz-~ r).l·fu.:•/D'.;1 nf rcs;)onsibihty 
~,nd tL~~~·;:ii~C L·1 aL.·::s co:-;.t~;-~c~.·q;.;.l er !(\}-~! proccd-~re::,: inap­
piicJblc.. I~·; aj-:...~it_;.::t11 Lh[: 1 .. n1p!·ot~ct<.;d a;~-rc~--~onrcc 1ncrves 
c:Jnb:v.1::1Ey .:1:-:rc-ss· property Hru.:s, su th:it (:o_;:,~~ frE[)Osc<l 
by potn:tr~) .?nfiict daTT?.;;gc on thr.:; U$t: oi: ail otht-.r re ... 
~ou~c~~~- C)v,:r:.~:--e . 0f open ran.g~~, fishede::;,? o:. p;;rks 

1j:~:;;;: •~~:;~ :~·~·;~11~g~;:,I:,1:;;,:~;c l~~'.{,c~,1;:\1::1:~ t~~:,~;~~;:: 
011-e of fhe 1;:c;:.t irn:JoI·~~.Jnt f unci:i(c1:; o.f econorr.:.ic. 

an31ysis is to c-"J:;:=:·-:c pt:1:-:li~ pc1ic:,;. I'.t.:o:!07J.1lcs-' co~i­
tran-' 1:c ce-~T!:non us3g,~, begi~1s ,,::ith ··::v:= postu1atc th2t 

man is the measure of alJ things. Direct damage to Im­
man health and h8ppiness is more directl? "economic," 
thcrdore, than dan12ge to property, which is simply an 
intermediate means to health a~id h:ippine;s_ ~either do 
cconornists regard .:•economic'' as a syr!o!1ym for "pc­
cui:i:i,v." R,!thcr, money is but one: of many means to 
ends, as ,\'ell a.; a us-:::bl m!.:a,Frc of nlue. 

''Eccnom:c darn:1gc:'' therefore indud~~' d:images to 
human function and plearnri::. The economist tries to 
weigh these direct effects on peo2k in the sam.e ba!ance 
witl1 other cost, a,1<l bcncfa5 assodattd with air pollu­
tion, to the en<l of n·,8king d<:cision~; to Ht;.ximize net 
soe:ta1 beneiits. 

© THE ECOSO!IEST'S !~JEASURI;\G STICK 

Economic analy,:i? facilitates judgments :i.mong alter­
natives by reducing aH to a comnvJn me-1sure. The econ~ 
omist's measure, (:Xc:hange value, ~c;-,;e, as a means of 
corn1nunication a~1<l tfcor;_ci;iation ;.r:nong different ir1-­
tf:rcst rrouos and discin1 1i,Ks. Fo:- e,_1mplc. the hortirnl-• 0 .t: I -

. turn1 fondamcnta1.ist wili i:nist that frcit trt.es be pro-
tected from air p'JiluUon damage by S'1b,tituting i::igh 
quality fuel for cheap rcsidud for]; foe fnds conscrva­
ticntist '"►viU insist on fullc:;t u.ti1.b..2t-ion of re::iciucd fuel 
oil. 1"hcre is oft-er:. J:tfle in tbc.~r priv~tc \'O,::abu1aries to 
settle such a crmfEct. 

1Io\'vc,·cr, once o:ue accepts the cc·0r1ori:1i~t·s n1easuring 
O • 1 "j_ ' • ;•r,..i "• '.,,•- !,•~ •-,/tH(-l 1,,.-.,T'\J'f"'C,._l r;, .. ~ry1~•, sue:~ IL 1S poSS!.i)LC nor JU~}-( d.) ,~ .... 16--- ·~ ....... ,_ ...... #!. ..),.t,;,;_ ~~ 

aitcrnatives, but to render qu,rntitati-,,e judgments, in 
•• - l h · · · ' • 1 ., • gr.e2t dct:.uL ot to\-.l rr1v.c.:.1 cr .. 1dTI~:fn!tnt or cHr {{t1ainy 1s 

\v0:th ,vhat costs at -rvhat t-iI-rcc 2nd \'1·b3t pl~icc. Orie caa 
decide \vhich of 1n2ny options i::; btst~ securing n1.axi­
in0.n1 net benefits c...-er to~ts.. 1\.nd? ha1:jng S8 Gecidi:~.~ 
one c~::n dc\·ise :n1t~ris to co~npensate the loscts from 
+1• . ..::~ r,,-,,.;,-1s of t11° \·,·1·11;-·!•-·r~i -~.-1, i-hr-: -i•·t}·r.-re~rs of distributi\-e •,. ~\,,- f:;/•' . j ._. -· ._l·- ·•• ,_ ~,-_.._ ~• '·-• ..,_ • 

C(~/~_~!:)'. J • ,. l -= '1 !.. ., 

1 he ?Ot.cy ttat rie11?3 n1ost pC()pie :.s c-ound 10 nurt 

so-:-nc pcop1-e, U!"!d m.:1~"}.y vr m.ost pollcy propo-~als fo-un­
der on the rock of dis.t;.-ibuting bcnc.Jit.s and costs. ,.rnus:, 
v/~:.cn it ls p:-opo~:cd to a1h .. :.i.·T;;t.c air po1lntic-n in .r-:ci..v 
Y,Hk by movii:;g power pbntc. to 'i.1/<::st Virginia, it is 
prJt·csred that ettch of, s~1y~ one-hnnd.rcd rnounbineers 
3ffcctcd in the nc,i! locatic·n ~.\~n1 suffer :a.s n~.uch as e-Jch 

f. ·,· • "· T.i- ' • •' ,. c'? ,.,..,,., fl,,.-c o.l, s21/, one m1j11on .:.~c,v ~or1~ers in i..r~~ 1;....1, ;.;.• .. u .... ,, ... 1 -

f -r. ~:;_,, i, ·"s _, ~,11.1 no~~.,,. rr,,,..,,,~ o:,..:: t..h .. :: p1<1l.i.l ;)11--....,, i.f.l .1 ~-- L\..- .,,._,.J,~? 

The economist stre:scs that the joint benefits should 
be n1axi1nized:-J.nd then the 1os·ers compt:nsated from 
th(! g2ins of the winners. Irnkcd. this is const;,.ntiy be­
ing done,, through property ta~,: c.t.\se:-smt·nts, purchase of 
easements, and cor:.demrE.ti.cn. Howe,·er, these redis­
trihu~it·c n1echanis1ns are entirely inacleq:rat-c, so that 
maxirnization of ioint uct hcnefil::; frorn pub1fc 2ction is 
ahnost ;'l]\,ya,·.~ bl~.:-ked far bcJo--.\~ one hrE~drcd per cent .. 

\Ve hck,'first of 2Jl, a sense of community or po1ity 
G"r"Cf ar.ca.s \ride c-nouEh to hanc:1~ mGst air ccnser\·ation 
p:c:)hkms. \Ve fad:, :ec0t;cily, any conse:1sLtS as to what 
Constitt:tcs the proper st:2tus q1JO ;~ntt. de1ict~, frorn 



which departures should be compensab1e. There is a 
pen·ading une,siness about: arcephng a!: a base the pres­
ent <l.istribution of property, whose his:ori:::;;l origins do 
net always 1x~r e:~,:imination, a:-id the recejved dis~i­
p1ine of economics offors in:,6eqt,ai'.e counsei on the st1b­
ject There is, howcyer, a ge;;-era1 fee}in.-,; that pr◊pcri:y 
has always been rt{;ci:;ed, lieid, a;;d hoi.:;ght subjixt to 
,._ ,._ ~ t '! ,- .. 'I' 1 • ,. ,- • 111 i~axauan: so -&1at. -1.ne tax m~.c~rnsm 1s a nttrng one tor 
redi.stributbg the gains and !os~e) from public: actions. 

As a first step, air should be r~rded as a common 
dom;iin to b~ managed under oubiic tenure, d5 the Bu­
reau of Lmd r.,fan{;z-c:mcnt 2dministers m;my western 
gr2.zing fands-on1y better. Inva~ions of the domain by 

'i's. t'' .. ~,.. ·t~ po u1-.ers .nen m;,y oe regar_,_oo as ue-Jpass-, ana .~.e 
cost of cor;.trol a:;signr.il to the pcll\lter, prdcrably in 
n1ch a ,,vay as to motivate him to re<l11ce noxious emis• 
sions; for e-xa;nple, by imposing 211 efilucnt ch:!rge. At 
the s-am(, time, m>n?(.11h.1t~s who enjoy the bencnts of 
Or11e•<-' t',.,~1---,Mn(", .. -,:.,l ·c !.,,, "' . d d t.~-·· . 0 '-' t,) c,,tr...-,.r .... -1;;: 1Jo5l1 UC feg'llt e 2S l!~>l!lg Pfv· 

empted part of tbe pu~li,:: dorn.ain from rivals wr.~ need 
it for w;:;.ste di~T>DS'.ll, 2nd are lihwi~e subject to fiscal 
!iabiE:i.e::. 111est; :.hould be of such form as to motivate 
t.t¾em to put to hH US•!! ti.vx:-e 2::e-.;s whose 2ir supply fa 
precmpt'.!d f,oru polluters: for exampJe, a tax oa site 
c.;apabjnty. 

The poE1.;ter may be'!r: tbe cost5 of control in at least 
~1, ·" s;r;r,~·~-~· •• , --~ t.'l'~ . '.,;,· ~-t' • t' t' , .. re,. (,.,, ,.t,."L ,\,!;,., ,. ''- ffi,!} u!.."-C(b.!DU.e .ne opcm .~On 

2li:ogcthcr; be m:iy mr;dify it ~o reduce no:cions emis-­
siuns; or he may pay the pubEc 2 mya1ty for invasfon 
of t11e afr rtsom:ce. In the tbr<l ::,lterr::.itive, he comnz~­
sates owners cf the :.fam1ged ~rcas by lightening thci~ 
tax kn<l. Th;;: my .. Jl:y or ta," method of redistribution 
has s~~·~Jl ad"f'°<1n.t::.gcs:-not t!2e le~sc of ~Nhjc}1 is that 
t:1';?.tion is i:;;crement.11 anrl permits of very nae grad~­
tions~ Taxa.t):1n c.~1n rJ!sa be aut< .. ·nrt:r.b.,: in the sense tl1a.t 
it op,~r,1t;;:3 to fi:ie sor:1e .acti"=:HiC3~ and re\,,.ard otherst 
v.:ithcut sp;~ti.fa:: C'.Jt:r.t or pdi,:c :::dion. Thm, for ey.;.m­
ple, a tax on ciiese! oil acts to discourag,~ its use in any 
qrnmtity, indudii::·g tho~;e which nre too smaH to reach 
the thr::shold of rc!ice ac:tiQ;1 or llwsu}. • 

In spite of :i~,it,1tions on our knowfcdge, pollution 
cc-ntrcl t-echEolngy giv?.:i us a ~nsderable range of .op­
tions_ in recb:iD~ :missim,s: !,,fost of. these techniqu~; 
may be des;cr;0c,;; m g-::r,er.,1 e::,nom1c terms us cnt.ul­
ing the sub::ht.ution of c:ip§t,;I for de111:rn&i en nature, 
v;ith n;:;.ture being rcprese;,t~d by fossil fod soi1:ccs and' 
the air. L,::t 11s SI.':(! what i;;-conomic p,oiicics would work 
toward the goal of suin;t.ituting capita! equipment for 
dcrna11ds on n.2.tlire. 

£,. T JI..XES: FOf.Tl'FYING SELF-lN'TEREST 
Over a peri.C>C'j of years, properly tlxf.'S o.m add up to 

a sig:nitc,i:;t proportion of foe v~!u~ of control equip­
ment. H \.rou1d si:rve afr ccnservation, foerefore, to ex­
empt polh;:tior. ct1ntrd eq~ipment from property taxa­
tion.. That rn.jght ser!m Hk.e a sabsidy to be borne by 
other tc;,;payers, bui: actually it is not. The c<cmption of 

the improvement from taxation has the pleasant eco­
non: ic side effect of making the rest of the property 
mare vah.12ble, so that the tax levy may be as high as 
before. The difference is that it is no longer contingent 
on installation of control equipment. The polluter is 
t;ixed more whether he installs the equipment or not. 
The policy would be more effective if carried further, 
to e-,;:empt not just co::itrol equipment, but all combus­
tJ.cm equipmc-nt, to encourage a gene~!y higher stand­
ard, :ind more rapid repfacement. Some economists re• 
ga.rd it a!) ill-advised to tax irnprovements of any sort, 
but the case is e:;peciaiiy strong when the i..nprovement 
sci:v;:-s primarilv not to hcfo the imorover, but to please 
his neighl::-oi-s. \\'11ere the ~1otive of self-interest is weak, 
tm: policy needs to fortify it.,. not further weaken it. 

Fast tax write-off of control equipment is a sewnd 
possibility. 1nis prnposal amounts fargdy to a subsidy 
for control ei:iuioment, imoosing additior:al burdens on 
ofo:er taxpay;-.-:,: ,-\5; s11ch it is iess attractive from the 
standpoint of distributive cqdty than the .fast proposal. 
F'urthe.11nore, economist~ generaHy feel that, if subsidies 
·are to be paid, they !.houkl be • direct, explicit, and 
specific. Otherwise the initl;:l pu;pose is often lost in 
tl1e shuffie. Fa:t write-off tlo~s have the r..dvantage of 
being st:1bject to fo1era! control, where intmtate air­
sheds are involv~-d, but l'here is no wiy to ;i<ljust it to 
the differing needs of cEP:ercnt airsheds. 

Another dcvi.te, fud taxation, is an indirect royalty on 
invasion of the air resource. Lfl,e rncst indirect meas-
• ures, it does not l:.it the bu11's-eye exactly, It disccmages 
ml use of fuel, regardless of timing or l<.r...ation, and so 
has some uneco;iomic side effects. It gives no impetus 
to types of control technoiogy_ ·which operate on prin• 
cioles other than economv of fud, and i.t bs no effect 
o;. a.ir pollution from oth~r sources: for example, trash 
bornfog. 

'Hie grea~ advantage of fuel ta:r.,ation fa relative e:;se 
of policing. \Vhere :nost fuels cs.me from a tew ba.~c 
sources-refineries or whoksaiers-the cost of control at 
these points is so·much less than thi;.t of metering emis­
sions from every exhat~st and vent that this might often 
·1-.,e the backbone of an air poHution rontrol program. 
Fuel tz~ticn is currently practiced, of course, but with 
no regard to questions of air poEut:on. It is, indeed, the 
!,~t no,dous fuds that bear the highest taxes. Air con­
serv~tion \VciJ:ld pre~crib::: a rndicaI reversal of such prac­
tices so that cbe.aper fods and suiforous ofls paid higher 
t?.xes, whiie highly refined fuels -.vere e:cempt. Combin­
ing this prir.cipie with that of exempting control equip­
ment, it would be desirable to exempt that refining 
equipment which fa designed to inc,ease the percentage 
of foe1 combusted. 

~- ROYALTIES: CONSTRA..TNJTG WH.ff IS 
ME,4,.;.'',ff 10 BE CONSTRJ4NED 

\Vhere phys:k:aHy a,7d institutionally fe.sible, cle:i.rly 
~ f • I • • f <t. tile most per ect constrnmt Of m'ias1on o tue coir.mon 
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air resource is to require a price for it, a royalty paid to 
the public for exp!oitatian of a limited natura1 resource. 

The royz1ty approach ha, sev-c,a! advantages. It gets 
directly to the point, constrainiD.S e::r..actly wl1a.t is in .. 
tended to be const;-;ined, with r:a side effects. It im­
poses costs on offenders, 2nd kts them escape in pre" 
cisely the m,:>:1sure that !"lwy ::ib::ite the ork1,.se, because 
it is gmd1.1.2ted. to the severity of the offense. It is con­
tinu;m:1y decr:in~, indepen<l;nt of sporndic crackdowns 
and kt-ups. It permits sG::-ne polhfrm to continue to 
the extent thal: the co.~t of d::~::ement would exceed the 
<lam.age to air quafa~,, and seh::(ts out nece5:;ary from un­
necessary pollution. It contiw,es to be effective even 
when poHuters 11ave rn,;:t a minimum standard be!ow 
1.,hkh police n,plation would not td,c effect. It fr. non­
catnstrop!1ic in app:ic.ation, ktling pdhiters m:1ke their 
ovm best ad[ustment to the n1;\;,' constr.:iint in their own 
i•·m~ .,.,;~~ .,-, .... ~1 ~ T11;n;m:-;r.e .0 ,,.,111~,;;-;- ,., ... d· -·hip 1·t perm1't-c-c1 ,.,, .CJJ cllw,, ..... , ,l, .,.,.,~ TI~-U--.~ ,) ..•. \ :.... . • ,..., 

a n1ore str]~gcnt Ix1sic sti:1:1d~rd to bC set than \\ith 
c1um1ier con~r0!s. It is b2sed on per.1crm~n!::½ rather 
than any a,bit,ary technique or material, and doe, not 
p~vaft on Hthe g2-C~ge::•r but takes effect irnmedlal~~ly., mo­
tivating po1luters to rnirthnize their cbrnz,ge with ;ilJ the 
me:n~s a.nd ing7nuity at t~e~r command. lt is adiustable 
for pL,-:c a:1d tmie of enw,.mrn. 

/\ir pt1Hub~n royd-lb.-:s \VouRd nc,t cornp!eteiy substi­
tute fer cor.i:eritic,nd reg•1fat.ic:1, even if fn11 metering 
vle:e f ,f.',Isib;c, Ss•me po"ilt1tar/:s 2re so r.fangewus that ab­
s~hite fK'hbit;er; un.::k, aE ci,cumst;mccs i5 nP.ci::ssary. 
Sorn-~ pol11~tants ~n~ r.e1e:::sed so selc1cr~'1 that metering; 
wouk1 :mt begin to repiy the trnuIJ-.: of i,,staHaiion. 

An objection to ttris ~c}y~:rne is ff1at it presupposes a 
• . • . h. , • •· systcrn (h. prl2es anc ccsr3 \v.,~icn are trJJe 1rH.nces -to 

a1te~zti-:/ies, :Ei:t ~;1::t ls JiDt at•.v·sys true .. For e:i8.:np!e~ 
ta~rp:1.ycr.i i::1 the :!D p,er cent bratket ( if there r~~~ny ore 
any) 'Nou1<l <led~;ct 90 p-:;.;r c~nt of the roya1ty :as a Jocsl 
ta.x, and feel cn1y lO per cent cf i.t as n constraint. It fa 
still pc6sib1e to US'.:! the price 1Tcch2nism ::s a guide, by 
t-aking such factors into nccount and modifying pro­
cc-du:c.s :acco:dmgly, but tbe:rc is no dcnving that that 
wm increase t1ic dimger cf error. • 

A variaticn of the rcya'!ty sctc1ne, ~\-\·irere fun meteriug 
is not fe.:si'.Jk,. fa to 5tH fac,.ses to p::illders, the price 
varying T\vith fhe c.1pacit;..r cf t1"!:e l.iccnsed process snd 
facility to Dc:lute the .:ir. The amount of capacii-v 

,, ..._ ,I 

licensed s.1.ouI<l be iimitd to .-in 21,nunt considered 
• tr• f •· 1••" ''JI 1 A optima •. L;.cen:;c ets S(iOU1Q DC-.kept 2t Lllg 1 tC7ClS ... e-

tcrn1ined h:,: pt;rioclic comp<~titiv~ bidcti.ngs; othen\:isc 
the sc11~c woi;;tl have that notorio:Js propai:mity of 
licensing syste1n) to degenerJte into poHtirD1 foothaB~, 
with early 1icensr;<::5 e.,t:iblishinf; sgt13ttcn' right, growing 
in va1ut, over time and giving them a mo:10po1y. 

Rov2itics or lice:i.sc,, whici1e1·e:r is nsd, should be 
iksig{1ed ta bcod with ccndilicms. Nature rene<JrS and 
c~(C112Dgcs air r:cn~jtn1aEy, but not stczdily~ It n1ight be 
s2id to afford us sorne sh.ort-Iun Hstor~ge capacity'' for 
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absorbing pollutants. This capacity has seduced us into 
thinking we could continue cramming poHut.ants into it 
inde.5nite1y. The potential usefulness of air storage ca­
pacity has been badly .:.bused, but that shon1d not blind 
m to its possible intelligent use. 

A scphisticatcd control program win, and some al­
ready do, tightCI! controls when the ambient air rnndi­
tion worsens and rel.ax them when the air reservoir is 
emptied. Los A,1gel~' "smog a1rns". are a crude ex-
6mple. It is crude be<-2use the control bE only two po­
sitions, "on" an<l "off," with no gradations between. 

H measurement and monitoring v;ere free or cheap, 
rm efabmatc sy~tem of fu11 meteri..-ig and flexible pricing 
would be <lesirabJc to constrain e.mis51ons optimally and 
achif::-ve the maximum social beneE:s at minimum cost. 
I • b 'h' < , J ' t 1s pro a..,iy premature to elaborate any suc:,1 sr.:neme 
now, although it i.s a direction for fotme policy d•.;;,,·e1op­
mer.t to take. Metering is costly and crude, and. we must 
t .. 1 h·r,. . ,,. i- '. .. cy ~o ffi:JKC S .l~c \ 1.-1U10tL ,.~. 

An alternative is to issue s<;ve:r21 cfa.sses of licenses 
for polluting the air. Cfa:-;5 A might give licens'.;'S to pol­
lute under 2.H condition!) le,s po11ut,~d than the present 
" 1 " 1 1 c· E ,·. · • -1 • • srnog a1ert ! ,~,e ; Iass :J ucenses Va:ot1!·:, bf;{.~me 111-
opemtive at a 1ower concentration of pollutants; Clas, C 
at a yet lower levd; and so on thrnugh as m.any cbsses 
as could be administered or polkc'.,:L Aitemativdy, 
licenses might be gradm1ted according to the nu.m1x:r of 
hours pcr day they were effective, the particular times 
of day, or the p-:irfaula •Mind directiom. Licenses could 
aho be limited as to location. 

The bi.g drawback of licenses .as a control device is 
tnat, since emissions are not actually m~5ured, the 
Jic~nse must be based. 011 some substitute for actual 
emissions, such a5 ea1issior.i e2pacity or t:,-pe of opera­
tion. H the license foe is high (:not:gh to be effective it 
1~vill be high enough to provoke evasive action b:v~ the 
fa:ensce, and he -.,.-i'il b,:> m~'.ltivated to use his Jiccmc"il 
cap.:icity more interi5ively than -.vo:.1k1 otherwise be op­
timal. Short of actual metering, t1,ere seems little rem­
edy for that. However, timing ~ontrols might be inte­
~at.i.;d with Ioe2tiona! crmtrols, and policing ea.sed by 
fimiting Class A licenses to certain areas. 

tt ZONING: PLA.1\TNII-•:G FOR POLLUTION 

T'ne above altemafo·cs are measures that could be in­
stituted quickly and, though installation of new equip­
ment might be ~pread over a period of years, the incen-
, 'd b . • ,. l H tives or pressure, woul ··egm immercrnte y. , ow-tver, 

long-range urban pfanning can be equ;;lly, if not more, 
important. 

The-re is a tirne and place for everything. The time 
and pbce to poliute air is do1mwind. TI1at may be· 
achie·,,cd by varieties of z-or.ing. By such zon1ng, a com­
munity burs dcancr 2ir it the co:;t of extra transporta­
tion. \Vhere that is cheaper than other rncthods, it 
seems a worthy .::ddition to a pa:10p1y of controls. The 



optimal location for the zone is. where the increment to 
transportation costs from mo,·ing it further out becomes 
equal to the decrement to pollution damage. For fullest 
maximization of net benefit, zoning comtrniGts shouJd 
be couched in terms of emis',ion roi'altics, or :iccnse ice'.> 
grnduatcd by 1oc2i.ion, rathr,r tk:111 • hbck-and-white pro­
hibition here and perrni5si•.:m thtw. 

The activitie.~ med iikelv · to sdcd a "smoke-zone" 
location are the ::;;port ind{;stries wh1ch genernHy 11ave 
ic.<.s need for u:ntral Joc;;tion than local service indus­
tries. These industric., also gcneraUv vidd fiscal 51~r­

pluscs, and are in much demand bv ~o~mnnitics. rD,e 
zoning pdicy must. tller.cfor.e, sup;1ly ewugh land for 
smoky indmtry l~t the policy bre;1k ch:...-11 un<lcr pres­
sure for more spgce. 

One rne8.ns to that end is to t>r.,Lug•.; foe: smoke zone, 
but the brger the zone, the less fand n::m.:ins. for others. 
To make the zoning work b£$t, downwind land zones 
for air poHutio:: should he Sl:bject to a substantial 8.n­
Illl.'il tax, to minimize midcmse of and specufation in 
indnstri:<l sites, the:eby em<bling a small wne to support 
a large in<lustriaJ b;,s~:. Simila.!y, fan~ protected from 
poHution sho1J!d be subiect to an annual tax to ensure 
that the sacr::±iccs und·:rgone to protect the land are not 
w2sted ou the <le,1:':rt air, m to speak 

If no lcc;.ition is comi~!-rnth· dowmvind. 1oc-ationa1 
:;egre;zatio;i becomes a less ::,d,_.ai;taF;cous p·o!i~v. It firn11lv 

- - - J ~ 
:imcuni:s to b:1:1:shment of-lK~-.·y poliut:<::rs to outlying 
locations ~,vhere tl1c.!r dama~e rnatt be inflicted on t:l1eao 

. ...., ·:, ) . ... . . .,_ 
land a;1d sp,u:re po.pv1::~hons. 1-n,:: zone nngj1t be :n one 
quMtcr eihrdy, or 1f migi1t be fhctc hcd into ;J bc:i: sur­
ronndin.p; the i::ity cr.nripft;tciy~ 'fhe rea~:an for the second 
choice wcmld oc to keep the k-,cl or ::1mhb1t "'ir pol­
lution 00 1.vn ta" ?vint at which the incremental d,.~age 
of po1lt1bon rer.c2ains io~v. The choi:;e br::-tiv,~en the tvlO 

policies <lcpcw}~ ;;-ery m1.1d1 @ pi!rticular conditiom. 

ti ELECTPJC POV?ER, THE VNRE.'il..IZED POTENTI,1L 

Electric pc·wer trmumission is of spcci::ir importance 
to air conserv:ition, for it 2ifords ,1 sovereign, means to 
segregate comtnstion from power deHvcry. Pmtfand, 
Oregon, is a:.:i crcdl,~nt e.;1impic of air pollution control 
by substituti.on of ekctric energy for lcc,,1 combustion. 
Even the scrap :;tee1 milh tbere use ekctric power. 

New dcvelopmcr,ts in fongdistancc power transmis­
sion at 500/H}) ~•c1ts open im;::;-ortc:nt new pnssibilities 
for irn::re-Jsed suT)stitu!:ion of electric e·nergy for local 
combustion. Pbnts at Johr;stown, Penn:yh·anfa, and 
\.forg3ntf.,wn, V/est Virginia. ,.an now serve the New 
York and Phik.<ldphia markets. 

Coni::ci•.-:1biy, aIJ corr,bcsbon might be centcK't:1 in 
1arge effic!~nt th~rmoe1cctric ph:nt~} ren1~Jte from :popu .. 
lation ce;;ten, but dose to coal fidds, saving in coal 
transportdioc1 costs what they lose in ckctric '\vhed­
ing·' costs. Cry.:tly urhrn dist,ibuticn net•,1,orh for gas, 
(:Oal, and oil coE!d Le done away with, their function 

assumed by increasing the capacity of the clcctri~ net-
work. • 

One difficulty in this sd1cmc is the physic.1? ineffi. 
eiency of electrical generntion, which cannot convert 
100 per cent of the fuel caJories into e!cctrir. power: 
But the percentage of potcntiai power output which is 
lo'.it to nature is probably le~s than that which is lost to 
the tax collector. Power meters are favored devices for 
tax co1kction. The dcnund is quite elastic, since there 
are many scbstitntcs, so taxes on generation, ciistribu~ 
tion, arid consumption of dcctric power serve to bold. 
do-.vn power co:numption, hold up unit costs of distri­
bution, and doubiy discourage substitution of electric 
pmver for local cornb1.::;tion. 

Another factor in c:ke:tric mte-maling that interferes 
with optimal air conservation policy is the custom of 
charging uniform rntes over wide areas, in spite of differ­
ential costis of service. P.;:;.tes shouJd be lowe~t in densely 
popufated areas, ·where distribution :.:ost.5 are lowest, and 
near Joaci centers, which s)mulcl in turn be near the 
centers of population. These central arei.s are aho ·where 
it i:; most import,mt that ek:ctricity be substituted for 
combm:tion. Present p0licy bleeds the crnters to sub­
sidize the outfands, and promotes ekctric consumption 
in the latter-where it is Jess important to prornotc it. 

In the interests of air conse1v,1tio11 it would be help­
ful to remove ta:{es on the gcr.crc1i:ion, transmis.sion. and 
distribution of electrical energy, as ;,-ell as on home and 
industrial apparatus for rccom-crting it to heat and work. 
This would permit hrge drops in mks, with increased 
consumpliou and ;:U:e11cbnt dcdinc of unit costs per• 
mitting still further rate Icductions. Univcts!.!l avaibbil­
ity cf ;;bm1dant ch?,ap di;ctrical energy would make it 

. feasible to oatbw fossii fod combustion entirely in 
arc.is where necc5sary, ;1nd sharply cmtaii it dsev.·hcre. 

The qu:estian im:mcdfa:tdy presents 1tsdf: bow will 
the lost tax revcnne be recouped? 11,e answer is that the 
avaiiabWtv of cheap e!1crgv makes Lmd more va111able 
in. the ar~ se.vcd, and the' revenue forcgo,1e from elec­
tric taxes may be recoup,e:d from iand taxes ,vith no 
additional burden on the landowner, who, ilfter an, is 
the one who w2s p<1yiDg the e1cdric taxes to begin with. 
He simpiy pays in a different wny, and in r.eturn he gcts 
cleaner air and cheaper electricity: a fair cxchznge. 

I\fany econo.r!!ists go farther, and ho1d thgt dis­
tributive networks not on1y should go untaxed, but be 
subsidized, to the rnd that they may charge very low 
rntcs eqrul to their marginai costs, which are below 
average costs. 

A clifficolt problem is posed by the small size of ta.i:­

ing juri:;<litti(ms. If a power-consuming city untaxes 
thermodcctric facilities, Jiti:le effect wiil he noted on it~ 
power r.ates if the facilities are largely located in other 
jurisdiction.,. Indeed, one community's sacrifice of tax 
rc:,enue simply adds feathers to the goose for o:hen to 
pluck. 1bit pwbkm fa not imoluble, either, so bng as. 
the electric system is in one stlte. State assessment of 
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rails and utilities and state equalization are esfab!isl1ed 
methods of restraining localities from competitive ovcr­
taxatioa of these networks. 

"\Vith interst:itc systems the pr::iblem is most difficult. 
How are we to pre;ient, let us say, 1Ncst Virginia from 
capturing the benefits of N,ew York's untaxed electric 

·; •• • • • \11 'i7' , ' 0 po,ver, L rne gcnerntmri 1s m . rest v n:g1m~? ne pos-
sibility wonld be strict interpretatior._ of the comme.ce 
clause, with the Federal Power Commission in effect 
acting ~~ ~ ~a~fo1:al_ b?;;rd ,of equz:izahon to prevmt 
\Vest\· ngm12 1unsd1d.1om rrcm taxmg power e:cported 
to New York. In \'iew of the lenient 2.t.tih1de often dis• 
played by frc Supreme Court i:ow,ml de facto taxation 
c,f interstate cm~imerce, wrapped only in specious ra­
:tion.11fa.atfons, this approc1ch may net be very promising. 
Another 2pproach is through e:1.p;msion, or threatened 
cr.pansion, cf f ede.ml pc;ver generation a21d distribution 
at very low mks. To meet the cc,.npetition:, states. would 
have to re5cir1d fates on p:.ivatc power pfants. 

None of that v,·m be e:isy, but the potential gains 
\varr:n;t the ccnsideration ef dmst.ic rnca:mres. Unless 
we can break forough the taEg1e of interests vested in 
current h!.!·~ practices we can rit.~-:er realize but a. frn,ction 
0£ the latent contribution of Edison's in-ventions to hu-
• man ,-.e1forc. 

C. VRBAS srn1:,,:1L: DILUTION IS 
NO SOLUTION 

There ~as long bee:n an .instinctual presumption that 
air po;}ution ·was a problem bronght en by the pressure 
of excessive me im a sm"dl air mass, ,md was to be aHe­
viitcd by dispedng the population over a wider area 
and di1uti:1g a give:1 ~-oiumt, of poiinbmts with more 
air. The CX?erirnc~ cf Lo::: h:1ge1es, however, i, caning 
into serious qu~tion the old sa;:;-that dilution is the 

1 .;.: .. r -.,,n ,H • r:,~,-.·••;...,~ •J..,,t T -.s:- 'noel= -;..,,-.. o'"" so_L, . .;.Or! ,,.) F---11U .. AO.L 1-.)" .. ,;.-...... L,.,,.5 l..:. .. a LJ ... ,.,., ,{']_ t; ~-J .sel.L L,1 

under unusual natural disadv:r;:;t2gcs, it is sbll striking 
that the ~-.·erst air po1lution prohkm in any major Amer• 
ic::m city should be suffered at the lowest der,sity of 
pop1Jfation. 

1kre gener2Hy, evidence docs not con;elute air po1fo• 
tion with high density. \V11y? First, the contribution 
of urban open spaces to natural :iir recovery is negligib1e, 
roughly ccmparabl,~ to foeir cm1t1ibuticm to city water 
supply. BasicaEy, big cities must impDrt both air and 
wai:er from the wick open s:iaccs. 

Second, dilution is oniy: ~ gcc•d principle provided 
that foe city is in tlie e:.fry stages of pollution, when the 
average effect d pollutants incre:1scs with ec1ch increase 
in the tot21 2.:m!)Unt of pol'.di•)n. In this stigc, reduced 
.intensity se~,c, to reduce the aver::ige effectivem.;SS per 
dose of poUutirm. But in some citic, poUution i:; hc:r·q 
enough th~t a srnall reduction of intensity would have 
little effect in rc::hcing the dama;e. Thus, th; average 
effectiveness of ~o1iu:-ants is actu:iI!v ir:.crca5ed Gv gi.ving 
them more air fY:r me2si.m! of poilut:mt, witl1 ··n~ cor• 
respom::ing g,1fo from reduced intensity. 
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Third, when we add air to a city by dispersing settle• 
ment, more air must be'moved to chang·e the city's 
impply, and that takes more time. If wind velocity is 
five miles per hour, an upwind emis,.ion needs four 
hours to traverse a twenty mile belt of urlxm sprawl,·as 
opposed to hvo hours at twice the population density 
over a ten mile beit. In addition, in the wider belt there 
is a higher probabiiity cf irregular "'ind direction to slow 
the exhaust of poilntant'>, 2nd a big.tier probability of 
photochemical reaction among pollutants from many 
independent sources. 

H we regard the city ;13 a "target" which emissions 
sl10111d miss, the hrg(;r city is h,mkr to ~void. Emissions 
&,pcrsing iDside a given ,rng1c will cover a much longer 
arc in twenty miles tfom in ten (the area polluted in­
creases with the square of the distance from L.tie source). 
Besides, air turbulence increases the angle of dispersion 
as pollutants travel far'd,er. TI1crcfore, air refuse areas 
must be located further from a larger city th::i.rr from a 
smaller city, to achieve the s.;,1me degree of liegrcgation. 
The same factor dtcrcases the effectivene-;s of verti~I 
segregaticn in the larger city~ The farther smoke must 
travel between the stack and open country, the more of 
it r~ches inhabited kvds:. 

Phy~ical separation increases the per capttl number 
and re-duce, the scale of co:mlmstfon facilities. Centrnl 
heating, for e-.::;mpl.; gives way to smal;er forn;:;ces, and 
results in a loss in combustion efficiency. The larger 
facility c--,in afford better proportioning of ir.puts, profes­
sicnal operations, ta1ler stacks, and better controls. The 
larger facility is easier ::o monitor and police. The num­
ber of jurisdicticns whose policies must be cocrdiMtcd 
increases with the sprC3d into outlying comrmmitie$. 

D:ispersa1 of :;ettlement is bought at the price of ad­
ded. trnmportaticn. It reduces ,va1king and has thrown 
electric power almcst oJmpktdy out of transit. In some 
cities, trnmportation has be.:.'O:ne the prima.ry source of 
emission either directly from ;ntomobile exhaust or 
from the oil refineries for ·,vhich it creat~ the market 
;;r,d need. Increasing city are2 also adds to the trans­
portation cost of zoning poilutei'S. It becomes farther 
from the citv center to the air refuse zones, and ,·et 
farther from' the opposite e:ctrcmity of the city. After 
,some p-0int this situation ne:cssitates the creation 0£ 

new air refuse wnes. fo a sfrnilar fashion, a;:ailabic 
clump sites for sanit:uy 1ar.:dfil1 clisposal. of trash recede 
so far into the back country that truck remo-val of such 
wastes becomes an increasingly costly a1ternative to in• 
cincration. !-.1.ilw::rnkee, for example, is on the \'erge of a 
major shift to greater incinerntion. Tbis situation i.3 be­
ing forced by a shortage of dump sites withi...ct thirty 
miles of the city. 

In general, then, the policy of diiution through urban 
sprawl must be judged a failure-some would say a c;i .• 

tastrophe-at !east in the ext;rmcs to which it h2s gone. 
Air conservation is better served by containment of ur­
ban sprawl. 



0 THE EQUIPAJENT ESSENTJ.4.L: FAST REPLACE'!\fENT 
It is impartant that public policy supply motivation 

to replace equipment in good time, since most com­
bustion engines lose efficiency ,vith age, and are super­
seded by more efficient engin~. It i:: especially .impor­
tant in connection ,vith l:he impo~ition of new controls 
over po1lut:on, because it will be dJ.ffirn1t to with~!:and 
the inevitahJe pres.sure to exempt ancient and honorable 
polluters from the controis ( under the prescriptive or 
grandfather clause principle) ,md the new controls will 
only take effect as the old and exempted equipment 
giYc--s \'rd}' to ne,.v. For effective air pollution control, 
the inevitable pressures to recogniz:e prescriptive rights 
to pollute air based (1n hi,toric.:11 priority should be re­
sisted as much as possible. If esbblisbetl firms and 
plants may poihite air, while new ones may not, the 
Litter are lmrdened with a serious competitive disad­
vant2ge commensurate with the costs of poHi::tion ah1te­
ment. Tn that case, the very existence of pollution 
control laws acts perversely to discourage abatement 
because the cost differential win retard replacement. 
The prescriptive right to pollute tlie .air becomes a valu­
able pri·;ati:: a-;sct, to be nurtured and c.xploitcd as long 
as possible. 

It is also ,,·orth noting that the antir.:ipation that pre­
scriptive rights v,·i11 be recognized creates a motive in 
advane€ of control to establish and maintain a "}fr;tory" 
of afr p<Jllution, since history is the basis on which pre­
scripti.·e rights are to be grznted. That bs quite ck-arly 
been the effect of the pr(scriptive rights princip1c ap­
plied t0 water use in the seventeen \Vcstern states, for 
e:--ample. 

Aside from reshting pre:scriptive rights, pubEc po1icy 
can serve air con~en·~tion by revising foe present reia­
tionship betw1:e;:1 t;,.xes and age of buiid.iugs, machines, 
and equipment. 1'.fotcr vehicle t:anes, for e~umple, gen­
eraUy decline with the age of the vehicle. They are on 
the \.V'hoie too low to have much effect either ,vay, but 
to the extent tbat they do, they tend t:o rcLud repl2.ee­
m~nt. Yet it is deariy 1:he okl "ci.1 burners,'' ·,vith their 
plumes of blue s::noke, that contribute more th.tn their 
share to poHution. !\fotor vehide taxes should at !east · 
remain fixed ·,11th age, and prdernbly rise, thus forcing 
old cm off the roads sooner than now. Of comse, sor.ne 
old cars bum fuel more compktely tkm some new a.rs, 
but we h21;e ruled out tlie p,jssibiljty of foll metering of 
exhausts and ether emissions. St;;us!ic1,Uy, the age er 
automobiles is eYidently highly corrdsted with poor 
carburetivn. 

In respe<2t to rca1 estate, unde-r present practice as-. 
scssmcnts are progressively kn:ered as huitdin 5--s age and 
obsolesce and become more offensive to their neighbors, 
and assessments are rnised when tlie nuisance is abated 
hy demolition snd rencw;ii. Ttm the tax on buildings 
serves to retard rephc-cment of the stock of buildings. 

The same holds for all their component parts, including 
heating plants. And in this case, the hlx rate is high 
enough to have a material impact. 

\Vith buildings it i'.S not necessary to propose letting 
assessments increase with age, since buildings, unlike 
vehicles, rest on sit~ to which the taxes may be shifted, 
and which tend to rise in unit value over time. \Vith­
ont abandoning the ad valorem principle, it is J>OSSib1e 
to accelerate building replacement by ~empting build­
ings from the real e.;t::ite tax. The bcr,efit of ta.x exemp­
tion i.s capitalized into site value, so that the same tax 
levy may be collected from the average parcel as bdore. 
But t.he tax: wou1d not faH as bnikhngs and heating 
plants deteriorate, nor wonld ft rise when they· are re­
placed. TI1e tax system would acx:ekrate replacernent,.or 
:;,t least stop retarding it, and hasten the day when pol­
lution abatement lav,-s which are eruie:ted actually take 
effect. 

ilt· ADEQUATE POLICY WITH 
INADEQUATE KNO\.FL,EDCE 

!\foch more technical infonnatfon is needed, and the 
quest warrants public snpport. I'\ot oi;iy is more infor­
mal'ion needed, but more infomnl:ion is needed con­
cerning what information is needed most. Shotgun sup­
port for research is not enough. Inter;:;ctio;i is nre:led 
between research in social policy and in technology. 
"Get the facts" is a misleading and artless s!ogan. Re­
search needs to make sense of knmrn fuct.s, and direct. 
the search for a few key facts needed to guide policy 
and to serve it. 

Ivfe:mtime our ignorance need not in:ictivate us. If 
polky had to wait on perfect knowkdge it would v,:ait 
forever. Rather, policy may be kept fkribie to accom­
modate ad\'ances in knowledge and changes in a con­
tinuing stream of conditions. Much of the anxiety ex­
pressed by representatives of polluting industrie, centers 
on the fear that regulation would harden in terms of 
current concepts, some of them fundament.alistic, and 
obsolesce rapidly. • 

One means of building Hc-%iliility into law is to couch it 
in terms of results or performance rather than specific as­
sumed causes. For an analogy: Joe-al budding codC$ l1ave 
bewmc especially obso1cte, and reform consists of sub­
stituting functional or perforrrumce stand<1rds for older 
specific standards. The main otdade is the vested inter­
elt in older materials and crafts. :Moral: forswear any 
policy that conternpbtes permanent commitment to 
any specific m;lte,i:11, method, 15'idget, skill, or profes­
siomi 1 organization. Armed with snch flexibility, lawgiv­
ers need not be put off by the argument that ncrt year 
we \'rill know more, an argument that will be equally 
parnlvzing next •;car. \\le know enough now to do more 
gooa'than hanr:. If we also know en;ugh not to impose 
the incidental deb1iis of our pre,sent thinking on our 
more knowledgeable descendants, we ca.n, in good con­
science, take effecti,:e measures immecifately. 
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