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“Waste minimization® (WM} hag bacoma “polluktion
prevention®===a term which has been forcefully jincorporated im
bills to make EPAR & Cabipat dJdeparktment, apd  implies
reduction of residuals throoghout the production cycle, not
jusk Ak disposal, The terd alse confudes mesns and ends, since
it implies that continued reduction is good par sm. But the
gaal s defined reductions in riek of enviconmental impact.
FReducing to zero is not am end in leself in a world of limited
reacerceal iF the gosal camnot be stated or liktle reduction in
risk or impact would result, thers is no apparent justification
ta "prevenkt.” Finally, the term implies new tensions between
regqulatory meAns, since prevention entalls changes in behavier
and Jdebate is already rising over the best mechanisma---
pollution Cess, marketable permits, or the negative incentives
of command=and=control regulatione===to effect such chamge.

Regardless of whether preventiocn means more them o shift
away from end-of-pipe controls to avold inktermedia transfers
and diminishing regulatory returns---and regardless of whather
it spplies juat ko hasardous waske, Eo #olid waste, orf ko air
and water emissions as welle--it envisions unprecedented
changas in raw materials, producks, production processes, and
disposal practices. These changes will colllde with the
inherent limits of tradikional ragulation, regquiring use of
incentives for their successful implementation.

This paper Efirst suggests why use of incentive approachas
far pellution praventlon will likely be incremental, even whepse

1’ Ham, #.9., H.R. 3847, 101st Cong. 2Zd. Bess. § 110, passed
by Housa March 28, 18980 ({requiring & n@ew EPA Assistant
Sacretary for Pellution Prevenktion).
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rules are baing written on a clesn slate. Ik than tzaces kthis
country's considecable use of such approaches to Eranscend
traditional regulatory limikf-—-ezperience which will shepe
future applications. PFinally, it distills scma principles for
implementing pollukion prevention &s that concept moves towards
o reality difficult to foresaa.

I. INCENTIVES AS SUPPLEMENTS

Incentive or marheb-Desed approsches will likely be vsed as
supplemenkts to current regulatory systems, nokt as altarmatives
af peplacements. PFiligt, for most polluticn this countiy 18 not
wrltlng on a clean slate. Daktalled regulatory systems mandabed
and closely momitored by Congresms already exist, and the power
of the familiar capnot be overstressed, Haither industry,
states or environmental groups, nor the public is prepared to
scrap those aystems for uncertain snd potentially diszuptive
alternatives. However imperfect, they will stick with the
devil they know,

» @axisting regimesa are savage compekitors Againsk
innovative alternatives. Eagulatory systems are like natural
oneg---they have avolved to stable equilibria, amd resist
attempts to push them in different directions. Lass oftan
noted are the ressonE for such competition, which ramge from
agsertad asne of aonforcamant {"is tha roguired aquipmant
installed?™} ta feacs that government jabs will be
transformad. The most powsrful of thase reasons is tha Cack
that the traditional approach has produced large eavicronmental
gaina, for costs that have mostly bean hidden. Any alternative
which seems to erode such gains in the name of efficiency will
ba rajectad., Incenktivas muakt Eigak b Juakified an
gnvirpomental grounds---as ways to presecve or extend theose
gainz. Only & hybrid system, im which incentives supplement
diceckt regulation by sddressing specific, acknowledged
shorkfalls in securing furkher progress, is likely ko do khat.

Third, one trend on Capitel HiI11 is strongly in  the
oppesite direction---towards more detailed mandates which seak
to  limit both Agency discretion and induskry compliance
Flazibility. E.g.., the 1984 amendments to RCRA prograasivaely
banned all solvents, chemicals and othef waskes listed or
charackarized a3 hazardous Jfrom dil.pn:ll even 1in proparly
permiktted double-lined landfilles, unlezz EPA prosptly issued
netional technology-based standards reguiring pretrestment ko
*best demonstcated technology® (BDATY levels for each specific
wpste disposed in such facilities. Even pending clean adr
bills which incocporate sweeping incentive mechenlisms feature
stringent reductions amd bristling commands---a connection
which is not accidental.



Fourth, much Congressional effort has boen spent bufferimg
the affects of anviroamental policy---in assuiing therfe are oot
too many big losers koo scon. Yot pure incentives approachas

~==hby @fficiently =“intermalieing pollution costs® or
"making polluters pay.” Moreover, as acid rain debates
denonatrate, many of these losers ara likely to be clusterad in
the same Congressional districts., Thuos, the “pure* approach
doed not atand much palitical chance,

Fipally, past ezperience wikth inceptive approsches will
critically shaps both fukture approachas and industry's
CEEpONES . E.g., constraints that make it difficult to use
emissions trades Ffor cost-effective complispce with current
smog rules will discourage investment in surplus E!:Iz reductions
for acid raln. Even for pollution preveankicom & clean 21lake may
be hard Eo find: bayond current incenotives to reduce created
by Superfund or tort liability, explicit incentives for process
or product reformulation to ascapa Eha Air Toxica Title of
pending Clean Air bills mean that prevention has already
srrivan.

II. LIMITS OF TRADITIONAL REGULATION

The problem is oo longer large uncontrolled steel plants or
wkilities susceptible ko standard engineering =olutioms, The
stresses of dealing with the remaining universe, combined with
budgat shortfalls, Erade daficits, and COACRENE aver
international competiktlon, have faced ragulators with the
structucal constraints on difrect cegulation:

. poor agency information about further feasible ways to
conkral the thousands of divarse, changing products and
procasses that contribute most remoining pollution;

- moaping conkbpol costs, estimated by EPA  to  have
exceaded a helf-trillion dellara since Eacth Day 1970 and now
Cumn S840 blillion pac YRAT . nok counting sktate laws,
recordkesping and reporting (E.@., BARA Title III) or
opportunity costs;

L] Blow _ governmant responae  to  now  knowledge and
rapidly-changing industrial ecircumstances through centralized
rules tailored ko individual processes or chemicals, Such
rules require volumes of feasibility data, take yesras ko
complete, and often E£reeze past conktrol techmologles in place
rather than stimulating new ones;

- little motivetion Eor regulebted emittecs to do oo
digglose mere than the migimem peguired (or unregulated



amittars to disclose anything), since Jdisclosure offers no
benefits while making them targets for further ragulatiom; and

- the “pollution problems  of the H5590°3%: rilling
stations, farms, commuters and millions of other
dispersed sources of smog, Tunoff of groumddater contaminaklon
whaose effective control oftem turns on local or site-specific
Eackors, land use, or lifestyle chenges; and fegionsl of global

caused weither by hundreds of dispersed activities
invelving producks rather than classic pollution {(stratospheric
oFone depletion), or by large controlled sources whose [urther
direct control often means new ways of doing business and
invekes viclows reglonal disputes (global warming or ackd rain).

Huch problams already dominate tha anvironmantal
universe, amd are not very amenoble to centralized regulation
aF anforcement . HWhakhar (3. T] ipcenk ivas are financial.
informatiomal or technical, only a shift from regulation
towards incentives can begin ko  overcome them by bettec
matching imdividual private interssts with environmental goals.

I1I1. EXFAHNDIHG EXFERIENCE

In response EFA and the Congress have embraced or begun
seriously axplering ] broad Tamge of incentive-based
approaches. EPFA's Final Emissions Trading Folicy (%1 FE 43814;
Dec, 4, 1986)---which set federsl fules sothorizing eamiktkera to
crgate, &tore  {"bank*} amd substitute ipezpensive “extra®
emission reductions for costly required ones---iz merely one
aEampla. But because khis *Bubble® policy was the First, has
been thoroughly tested, and provided the base Eor broadec
spplicakticons, it dis workh noting that §t has saved American
industry nearly a billiom dollacs over the cost of uniform
skack-by-gtack controls, with equal or Dbektter envirommental
results] balances Elexible compliance with environmental
integriky through stringent safeguards against “mon-surplus®
reductions, adverse ambient effects or incidental toxics
increases; provides npeeded safety valves allowing adjustment of
natlonal TElas (4] slta-apeciflic conditionsa; and pEStACLS
sources thakt bank or trade against loss of credits if Eurther
refluctions to meet health standards are regquired. MOEBOVAET .
the central issue it resolves=-=how to construct an objective,
predictable *bpaseline® which fairly messures “exkra® reductions
without penalizing early ones or crediting those thak "would
havea happansd aayway® Ehfough routine complisnce or businass
decisions==<is crucial for any wuwse of incentives. Such



certainty is essential whers SOouEces Are JS'T to invesk in
extra reductions, and show they have made them.

A shoert list of related initiatives might include:

. EFA's HEPS Complisnce Bubble Policy (52 FRE Z9046;
Bug. 4, 1987), which ezpressly asuthorizes emissions trades
betwean different "new facilities* to meat techoology-basad Hew
Bource Performance Standacds ([NSPS). The first approved HNSPS
bubble was estimated to save a single uwtility station wp go %22
million annueally over the cost of conventional complianmce, with
abput 2000 tons per year additicnal reductions in BO5.

L EPA “Hetting® Guidance {(Feb. 27, 1987) giving states
broad discretion to allow plantwide bubbles that wesncourage
medarnization withouk cumbergoms "pewe pgource review™ (NSR).
Past "netting® transactions may have saved at laast &5 billion
avai the codbkg of conventional MER, withouk adverse alc qgualiky
affects. Egg Hahm & Hester, "Harketable Permita: Thaory and
Practice,” Ecology Law Ouarterly, ¥ol. 1é Ho. 2 (1588},

L] EPA's Gtack Height Policy authorizing utilities
required Eo reduce B0 emigsions under tall skack rules, Eo
make such reducktions through statewide bubbles based on total
loadings, (53 FR 480; Jan. 7, 1088). The Eimal Folicy
selected the least constrained options; opened the door to
bubble credits from Least Emissiona Dispatching {under which
utilities direct more generation to lower-emitting rather than
lowar-coat facilities); and was estimated to save affected
spurces as much as &60% of compliance costs, with nearcly 50,000
tons per year more feductions,

L] Lead Fhasedown Trading which effectively implemsnted a
nationwide markekable permik system, based on ordinary business
records, for refiners who reduced average Jlead content of
leaded gasoline below & shrinking EPA limit, Tha approach
yimlded "lead reduction credits® which wers sold or bought by
most of the industey; asccelerated a 90% reduction of lasd in
gagoline while avolding risks to small refiners and gasoline
supplies; and paved several hundced million dollags over Lhe
cost of uniform compliance st each coefinery. Egg, Hohn E
Mester, pupca; 50 FR 13106 {April 2, L1985},

Y Soe, #.9., Levin, "Statutes and Stopping Poinks: Building
& Batter Bubble at EPA,.* Regulation (Marchshpril 1385). Haa
also, Levin & Elman, *"The Case For Eovironmental Incentives,”
Environmental Forum (Jan. /Feb. 19%0); "The Clean Alr Act Heeds
Sensible Emissions Trading,.® Id. (Hacch L5&6).



- CPFC permits to reduce straktosphecic ozone depletion.
U.H. protocols meandating & fresze and 50% phasedown in
manufacture of these substances provide a continent-wide bubble
for EEC countrims and transboundary bubbles for othars. EPA is
inglemanting thisz £irst global rcegulstory effort Ethrough &
system of markatabla phasedown pemmits for CFC mapufacEurers
and importers, allocated by historical production factors.
Proposed supplesentary fees o remove wWindfall proflts have
baan superseded by Congress' first-sver environmental excise
tax on these substances. See Levin & Elmen, supra.

- Mobile spurce trades. EPA has long allowed use of
smisaion reductliom credits from moblile asources to  meak
staticnary-source reguirements. %1 FE at 43834 ({April 7,
1582}, It has also authozlzed use of fleetwide bubbles Lo
comply with truck emission standards under the Clean Alr Act,
saving an estimated several hundred million dollars per yesr
ovar the costs of engine-by-engine compliance (§as 50 FE 10606
(March 15, 1985)), and recently proposed intecflest, mulbivesr
trading among different angine makers to oxpand these offects.
54 FR 22652 (May 25, 1989).

L] Risk mubbles. In 158§ the Conservation Foundatiom
propesed authorizing EPA to approve up to 10 applications
wailving complisnce with traditional regulatory reguicremants if
Ip?liclﬂtﬂ ahowad under specified criteria that Bilﬂﬂi{iﬂl“!'?
greater risk reduction would result f£rom alternaktive actions.
The approach, meant +to use existing rules a8 an engine for
batter knowledge and risk reduction, has effectively been
included in EFA‘s 11}:&{1: pellution prevention bLiEl (Mezch 15,
1990 draft, § 203).

1/ Gimilar developments includa: expanded ability ko use
emisnions credits from past shutdowns without EPR review, 54 FR
27274, 27290 (Juns 28, 1989): plantwide Lrades to mask afflusnk
guidelines, 4% FE 21024 {May 17, 1%84}; interplant trades to
maak amblent water quallty skandards, 40 CFR § 130.2(1), 130.7
{1985} ; pointfnon-point source trades to reduce noncomvenktional
of btoxic losdings, EPASOW, Drefb Final QGuidance:

the Clesn Wabter Act. Iv.C.d.2. {(Sept. 1%87); diffezential
uger fess for pasticide registrations, see 51 ER 42974
(Mov. 26, L1986}, %3 FE 19108 {(May 2&, 1988); a pending measure
to automatlcally phase ocut risky chemicals ap safer substitubes
become available, geg Memo, “PFroposed “Safer Pesticides®
Federal Register Motice,” D. Campt, Director, OPP/JEPA, Eo J.
Moorm, AMA (OFTE). {June 17, 1987} and wuse of woetlands
mitigation banks to recleim ecologicel walues Bt Supearfund
altes or presacrve them at others. Egg Hamo, "Wet lands
Mitigation Danking,” R. Hemnmer, Actimg AR (OW) &0 L. Fisher, AR
(OFFE) (May 1, 158%).



- The pew Clean Alr Act, which festures a national
teading/bankingsauction system of true marketable permits for
B0y credits ko achieve & 10-million-tom annuel reduction in
Iﬂid rain  precurscrs  for  roughly  halfé the cost of
plant-Ly-plant controle, but may also anvigion plantuida
bubbles to meet new alr toxics reguirements, plus brosd
regional trades ko meet mandstes Eor smog reduction, clesn cars
and fuels. The Act ropresents s guantum leap in Congressional
and environmentsl-group support Eor incentive approaches (a8
well s in industry relinnce on tham for Ein:i&}q complisnce),
and has alresdy sccelerated their use elsewhere.

. Emcycling Tickets. EFA's 1906 Heport to Congress on
Wante Minimiestion suggested that if Further coptrole on waste
ganecation baooms needed, a route prefersble to WM stendards or
bans on weste streams might ba tradeable phasadown permits
which let market forces detecmine the location and pace of
individual reductions. Under & similar approach developed by
EFA to address the millions of gallons per year of used engine
ail that are dumped dus ko negative prices, wirginm oll refinecs
would need tickets representing ome gallon of properly cecyclemd
ail for evary Eour new gallens produced; tradesble Eickats
would be gensrated by oll recyclers or recafiners; and
recycling could yield substantisl returne E£rom these tickets®
anlae.

The originel spproach was meant to help Cfinance cecyciing
facilities by allowing them to genecate a double revenue stream
(Erom sales of tickets plus recycled oil). Buk it could also
have endangered lube oil supplies if the recycling ratic was
#&k  tae Eigh or the recycling markeat ocould not  promptly
raspond. Pending House and Senate bills to establish similar
ticket systems would ecoreect this problem by imposing on
producers or importers of wvirgin oil, newsprint and tires an
eacalating recycling mandate [§4.14 114 than & production
constraint), which con be met weither by self-recycling or
purchase of covaring tickets From downstresm recyclers. Sae.
Bafer H.R. 3735, § 208 (used oil); H.R. 3483 (mewsprimt}; H.R.
4147 {(sccap tires). The tice Bill attempts to addoess the fsct
thet scrap tires cannot be recycled into mnew wvirgin preduct

i Hem, g.u.. Project B88: Harpesming Macket Foroes to Protect
Qur Enviropment: Initlatives for The Hew Presidsnt, & Public
) : Wiy '

[B-Pa) {(Dagc. 1008, advancing & comprakenaive Bipsctinan
program of which acid-rfain tcades were only the first step.



through a differential credit system almsd ﬂ'l,d.ru.ul.ng SCCAp
tires towards their highest-value secondary use.

These bills would shift responsibility to producers Eor
minimizing waste caused as & result of their products. They
provide suggestive models for aspeckts of pollotion preavention
discussad below,

I¥. TRADEABLE POLLUTION PREVENTION FHAEEDOWH FERMITS:
AHOTHER ROUTE?

Clearinghouses for further WM sesm unlikely ko provide
incentives to use that dakts beyond Ehose aleesdy creaked by
land£ill 5, potential Soperfundstort liability, and rising
tip feas. Indeed, to the exkent downstresm Liabilities
cannot ba gquantified to owercoms internal company “hurdle
ratas® for retucns on additiomal WH investment, sSuch Jdata may
not be usad at all.

Two major medels currantly sesk to address this lssue:
propasals for (&) mendatory WH audits and reduction plans,
applicable to facilities that must file annual Texics Relaass
Inventory (TR1) reports under SARA Title III and enforceable by
public disclosure; and (b)) per-pound or differantial feas,
imposed weither on facilities® TRI inventories of on §$Dew
materials anding as molid waste (@.g.. plastic resins). Thare
are argumenks for both. Put mandatory WM plans tufrn on
companies® good-faith execution of WM audits, cowuld promota
fisky subsktitutes because they cover only a #small seghent of
the HW universa, and seam L{ltlly to ganearate a flocd of
papecwork seldom reviewad. Heaningful fess reguire detslled
data on im“ltr]’ cosk curves and Ebotal ralaases; could mot he
s&t high encugh to affect behavior because new matecials
raprasant only & small sllce of most [inished producks; amnd
imply reduckions +to =zero regardless of risk or locatiom.
Horegver, even 8 saSmall fes imposed on the last sAlice of
allowable pollution == meant to move those assessed in
desirable directiona and gek company managemant fnvolved -—-
ducks the issue of what reducktion goal is appropriate, amnd

1/ gpp Levin, Wrikksn [Testimonyl. Ha
Hanagement & FRecycling Opportupities, House Gmall Pusiness
Bubcommittess on Environment & Labor ebc. (April 18, 1990},

F 8B, B.g.. Levim, *The Trash Mesa Won't Be Eamily Disposed
of," Hall Stgeet Journel (Dec. 15, 1%88), p. A 18,



could undermine wvaluab behavior if, @®.9.. materials being
recycled are also taxed.

Tradeable phasedown permits for =o0lid o HW generators
baged on historical waste genecation could overcome many of
thass problems, link means wikth ends, and force decisions om
how much prevention is appropriste. While what follows deaals
wikth 5&W involving only reductions in  wolume, the same
implementation fssues apply to HW, a8ilnce “koxzic hoktspot®
concerne are ceduced by the fact El}at all HW generated remains
subject to RCRA menagement rules, Those issues include who
to permit; how to measure creditable reductions; whether and
how to uwse “trade ratlos® to encourage reduction of riskier
substances; how to minimize such perverse effects as usae of
rigkiar nonparmikked gubstitutes; and how b conskruct safety
valvas that will allow tha permit system to be axzpandsd or
tightenad wWithout penalizing those wha have already
participated. Past experlence suQoesks nUMBrCUS ARSWarS,

Suppose EFA, instead of mandating reduckticons by generators,
were to issue tradeable permits regquiring municipals/private
landEllls ko recelve 2% lass wastesyear for the next 10 years,
beyond pending 25%% recycling goals. & city like Eeattle which
recycles 40% would get both assets to sell and & double revenue
stream {from sale of credits plus extended landfill capacity).
A clity like Hew York which bBought Ehose credits ko cover ezcess
land£illing would pay a double penalty;, since it both exhausts
capacity more rapidly and paye Sesttle to do =5, Thi=s spproach
would miegror the credit system For used ofl, with

Ls Despite their sttraction as potentinl revenue-raisecs and
possible use a3 A “Clarke tax® to encoursage more accurake
pollution raporking, ERE. [ “npple-Fie Aspect of
Envwironmental Tazas Drawa Propomnents . . .."° Hall _ Strest

{May 21, 1%90)}, p. A 30; ~Truth or Consequences,”
Sonstelie & Fortney, Jougnal OF Public Folicy Analveis, Vol. 2
Be. 2 (1983), fees cepresent s gdeclining revenus stream if they
work properly, and could distort other environmental progcams
by diverting industry cholces to gounterproductive ands.

& pgf., g.g., 6. 1113, 10lst. Cong. 2d Sess. Tikle I1I, § 30§,
tecitly sutherizing plamtwide bubbles by BARA § 313 facilitles
raquired to reduce total hazardous-substance relesses to oo
more than 5% “of production thidcughput® of =Such substances
wikthin 10 years. Facllities redocing more or earlier could be
allowed to sell credits natiomnwide to those whose reduction
cOoaks ware much highar.



regponsibility imposed on the “end-user® rather than the
producer. It ralses classic gquesticna, not leaast of which is
how to oredit landfills kthat shut down. Bukt it could also
reward innovative BEW management steps and provide Fumnds for
such messures, while =strengthening recycling and recognizing
Ehat the teak is reduckion of oversll enviroamenkal impacks,
not waste.

In implementing such approsches, some d4do's and don'k's
drawm from past exparience should Be kept in mind. The do's
imclude: (1) keep the approach gmall sac bugs cen be worked
out, but addressg the ability to ezpand it up front (@.9.. by
ingorporating “trade ratios® for dealing with incidental
toxica). Hote that "small” can refer either to the universe of
sources covared, tha number of pollutants covered, or Gthe
ipnitial size of the reduction reguired; {2} keep it sipple and
BAEY Lo usa: (3) keep it predictable, so potential prevanters
feel comfortable they won"t be penalized for their actions and
can meke rational inmveskment decisions! (4) get §t ouk on the

ko be used, =0 =specific applications camn provide
vahicles for midoourse correcticns amd dispel fegulatory Ffears;
(%) include safety valwves that sllow for such corrections and
for inevitable evolution, without penalizing those who have
already participated.

Tha don'k's include axodd: (1) p¥ar-loading incentive
approaches with constraints aimed at achisving other program or
epvirgnmantal geoals: (2) delfining the expar to fall by
seeking optimality in credit mackets or reductions ko zero,
both of which are unrealistic and divert resources from Lasks
based on sensible expectations; (3) the belief that gvery
Broblem will be solved by méndated techmelogy orf reduction
requiremants: (4) discouraging new techoologies {e.q.. by
treating potential recyclables a= pollotion); the belief that
government has A1l Ehe ansWars and knows “how bo do 10" battar,
or that asbates sre incempetent eand spineless, thersfore not to
be trusked:; and (5) kEhe beliaf thak incesbive approsches (or
conventional rules} must be writbten to treat all industrial
managars like criminsls by precluding every chance of abusa,
rather than being written to be usable and leave abusers to
enforcement .

Mr. Levin, Director of the U.5. EPA"s Begulatory Eeform and
Regulatory Inmovakion Staffs (1079-88), practices envirommental
law and environmental facilities finmance in Washimgton, D.C.
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