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Abstract

Pollution prevention stands at the forefront ofusuly's potentiality and practice of ecologicalp@ssibility. Yet,

business and industry have not always lived upipotential on their own, and there is still emportant role for
governments to play in establishing regulatory liass. This paper explores some of the key relatigrs between
good corporate practices and efficient governaadeetp conceive of ways for the two to work togetimere effec-
tively. An examination of industry’s incentives ahdrriers to voluntarily undertake pollution pretien projects is
the first step in the analysis of optimal or prafde regulatory forms. The regulatory regimes abera&d in this
study are then categorized as either more intru$ggs voluntary) or less intrusive (more volunjaiy theoretical

framework is created in the form of a taxonomy tedéites several possible incentive states to pezfaegulatory
regimes (no regulation, less intrusive, or moreusitve). This type of structure for classifying amlng information
is an important, functional step in bringing socialltural, and organizational considerations witthe fields of
information technology and informatics.

1. Introduction

Encouraging voluntary environmental protectioniatives is now an important part of mainstream regu
latory policy and planning. The version of pollutiprevention regulation society prefers (if any)l wi
depend upon whether that regulation is effectivi efficient at producing desired levels of envir@amtal
benefits. This, in significant part, depends upguom incentives and barriers businesses have to taoiiyn
undertake pollution prevention projects, includiig:economic incentives; 2) the prevalence of fasti
tional and management barriers to implementati)rasdumptions about the availability and quality of
information; and 4) observations about the ben#disociety as regulatory beneficiary.

Industry is likely to require a more intrusive @esluntary) or less intrusive (more voluntary)ulegory
structure depending upon the assumptions made #hbesé incentives and barriers. The goal of thpe ty
of study is to produce more pollution preventiomime United States (and other countries) by coligiv
of ways to select more effectively supportive regiohs. Specifically, given the complex and cordiil
nature of the factors involved in this analysisnadel is developed to assist with decision-makindeu
uncertainty. This taxonomy relates assumptions apoasible states of incentives and barriers te pre
ferred regulatory regimes.
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2. Pollution Prevention

Pollution prevention advocates a more efficient angdironmentally mindful use, allocation, handling,
recycling, and disposal of all input, process, andrgy resources by employing redesigned systeths an
innovative approaches. Although pollution prevemtias been defined precisely in a number of differe
contexts, this paper uses an expansive definitiasrder both to assist with the analysis of inaagtiand
avoid entanglements about which environmentalesjsais being referenced.

3. MoreVoluntary or LessVoluntary Regulatory Structures

In response to the argument that governments camrsbtould not regulate every aspect of environaient
protection, polluters and potential polluters aeing called upon to undertake their own initiativEer
this investigation, “voluntary” actions are narrgwdefined as those that are not specifically rexflior
mandated by law, but that may be undertaken any&aguse of other preferences (like goodwill omaltr
ism) or incentives (like profit or cost savingshelTuse of the term “voluntary pollution preventidg"
meant to refer to existing statutes in order teeine whether a given set of environmental pragact
goals can be achieved only with additional presisépmeasures, or whether these ends can be reached
a “more voluntary” manner without additional maretat

In other words, the use of these terms acknowlethgesitives created by existing regulatory struesuit
goes further, however, and asks the focused questiander what circumstances one would expect pol-
lution prevention goals to be achieved “voluntdrilith no new mandates beyond the previously axgsti
regulatory baseline. In fact, pollution preventisralready being regulated in many jurisdiction®tigh-

out the United States in a variety of “more voluytar “less voluntary” forms.

4. Analysisand Procedures

4.1 Economic Incentives

There is substantial evidence enumerating vari@ss@nic benefits available to industries practicing
pollution prevention. This economic value has bewrasured in terms of cost savings for raw materials
and inputs. Pollution prevention’s emphasis on eoration and making better use of inputs on hand,
followed by the reuse and recycling of materiald anergy, reduces inefficient wastefulness andedeer

es the need to purchase additional inputs. Simjldre concept of Industrial Ecology, which advesatn
efficient “closed loop” process, attempts to imétéhe efficiency of biological organisms, therebguc-

ing the requirements for new energy and inputscéd® design changes can streamline production and
create products that require less materials ancygne construct, store, and transport. New prdfase

also been captured through pollution preventionrmmaterials formerly disposed of as wastes are con-
ceived of as new products useful to someone else.

Pollution prevention’s waste minimization resutisother direct savings through reductions in thetscof
waste handling, treatment, storage, and dispasaddtlition, reducing pollution and waste may result
less regulatory oversight, which can save busisetbsecosts of gathering information, filing pesniand
negotiating with regulators. Similarly, reducing tholume of wastes produced, and limiting the ant®un
of toxic chemicals employed, is a way to reducedtsts of legal liabilities for personal injuryeah-up,
and remediation actions.
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There is also evidence that companies have praféritives to undertake pollution prevention becaiise
helps them in "green marketing" efforts, therebypiiaving their public images and potentially inciegs
sales. Certainly, it may allow for market penetmtimaintenance, or dominance for companies that ha
successfully achieved "green” product differeriatiin addition, these positive reputational eettay

be extensive as many companies are, themselvgs;daale input consumers; this allows them to posi-
tively influence environmental performance withintiee supplier industry chains at little or no mtarg
cost to themselves. There is also evidence thatrfog a positive environmental image is benefitial
stock valuations and attaining access to capitaket& as many investors positively correlate emviro
mental performance and effective corporate manageme

A competing school of thought, however, suggesas the gains from pollution prevention are greatly
exaggerated. It has been alleged that industryoheasinvested in pollution control in ways that wibt
only fail to increase profits and reduce costsrhigtht be fiscally irresponsible. Pollution prevemtigains
that result in “win-win” situations (that is, sintaheous increases in both environmental qualitycame
porate profits) have been described as “low handing” for the following reason: only the initial
projects provide easy and readily observable cmgihgs and benefits, eventually leaving industryhwi
hard trade-offs between environmental protectiah nofits.

With respect to scale, it has been suggested tihatloe largest companies have the capital andurese
necessary to make continuous profitable gains ysafigtion prevention, while smaller companies Ueab
to afford expensive research, re-investment, andgss changes will quickly run out of profitablgpop
tunities. In addition, it has been noted that sqolution prevention efforts are related to theibess
cycle; companies may be most generous, innovadind,ambitious with their expenditures on environ-
mental programs when the economy is strong, whidsd expenditures may shrink drastically during pe-
riods of economic contraction. Not only does thimpomenon appear contradictory to the notion that
these projects have been providing tangible, [@bliit advantages all along, but it also presentéeciges

for policy makers who would like to rely upon stgdelvels of environmental protection.

4.2 Institutional Barriers

Identifying institutional barriers to the implemation of pollution prevention projects bears dikecn
choosing a regulatory structure. Because it has bbserved in a variety of contexts that firms may
institute even sound business policies for reaseladed to corporate inertia or managerial relumdan
these factors must be weighed against other asgamapbout existing incentives in order to detesmin
the level of regulatory intervention appropriatenteet policy goals. These institutional barriersyrima
clude factors that impede the discovery, analgsigmplementation of pollution prevention projects.

Institutional barriers have been attributed todigorporate cultures that may result from an iritgbib
effectively cope with fast-changing and specializedtors of importance (like environmental protacti
technology, and regulation). In some cases, barriesult from more basic managerial (or culturaf-c
racteristics that create a disconnectedness betpreeess and design, on the one hand, and manufactu
ing and environmental concerns on the other hawd.sNrprisingly, many firms have already effectvel
integrated an environmental sensitivity into thed@sign and manufacturing processes, and, in saggdoin
have minimized institutional barriers. The imporarof setting specific goals and objectives seenimet
important to creating an environmentally responsiaeovative, and capable company. Moreover, the
companies that are most successful at integratingjanmental innovation and responsiveness int& the
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operations have embedded an impressive array afmi@tion and interpretive structures into theirrape
tional frameworks.

In short, the presence of positive economic ingestio undertake pollution prevention is not, aroitvn,
a guarantee that firms will have the institutiocapability or competence to implement potentiaty éfi-
cial projects. As such, the prevalence and impodanf these implementation barriers should alsodme
sidered in the analysis of preferred regulatonycitres.

4.3 Information

Even economically motivated and institutionally able companies may not be able to implement poten-
tially beneficial and profitable pollution prevemti initiatives if they don’t have sufficient infoation
about relevant technologies, processes, and metRadsntial information barriers are a necessady-ad
tion to the examination of economic incentives arstitutional barriers.

For the sake of analysis, we start with the (uisBe) assumption that a state of perfect inforomatex-
ists, in which any firm desiring to undertake alpiidn prevention project can effortlessly and witlh
cost access the information required. However,rapptassumptions must also be made, in order te con
sider what effects this would have on our regulafeferences. Examining these varying cases has me
because actual states of information will vary tyem the real world, existing along all points tife
spectrum over time, industry-specific, or projgoeaific contexts.

In fact, it has been observed that while therenaaey sources of information about pollution prei@amnt
that a firm can potentially access (from governragannbiversities, trade associations, suppliers,cama-
petitors), the usefulness and appropriatenessfafiation and its sources also changes dependiog up
the project-specific question or the party desirthg information. For instance, industry may have a
strong preference for process information that cofmem other industrial sources, and may find gover
ment or academic insight limited in this area.

Moreover, industries may have competitive reasonsidt sharing information; the trend towards aggre
sive environmental innovation has also had an itnppon how many businesses compete. Companies
may purposely restrict the amount and types ofrinfdion they share regarding their pollution preigan
methods because it gives them a competitive castregulatory advantage. There may or may not be
reasons to be concerned about companies that iage ers/ironmental innovation, regulation, and lobby
ing to drive competitors out of business. Howeterthe extent businesses are restricting the flbgsoe
cially beneficial information, regulatory intervém may be useful.

At the same time, firms may profit from pollutiomepention information they develop in cases where a
patent or product can be produced. In summaryfloeand availability of good information is likelyp
change across many variables, and this varialilitgt be accounted for in our modeling.

4.4 Benefitsto Society

In addition, society (as regulatory beneficiary)sinalso attempt to balance preferences like tha@mv
mental benefits of pollution prevention against gmyentially resulting dis-benefits. As with thehet
factors examined thus far, the benefits to soaétyollution prevention are complicated by the fewt
they involve multiple preferences that both intedymamically and may become counterproductive.

577

Copyright © Shaker Verlag 2010. ISBN: 978-3-8322-9458-8



For instance, society promotes pollution preventenause it produces environmental benefits; taken
isolation, then, we may prefer a regulatory schéméproduces as much pollution prevention as plessi
However, excessive amounts of regulation or pafuprevention activities (including research, depel
ment, process changes, and self-auditing) willteremacceptable economic drag. In fact, even th& mo
optimistic “win-win” economic scenarios have limitfter which more expenditures of time and resesirc
for pollution prevention activities would be of dimshed or marginal value compared to the benefits.

Another element of this net benefit calculus shantdude ways in which pollution prevention straesg
may actually reduce value or cause dis-benefits.ifgiance, it has been suggested that less paluti
industrial processes that produce environmentaffgrsproducts may also be producing products tleat a
less desirable or effective, resulting in the ptitdnwastage of other types of scarce resourcea. driti-
cism of the regulatory oversight process, its¢lfidgs been noted that some pollution preventiogrars
have resulted in lowered expectations for pollutieduction that have allowed more pollution to accu

In turn, the dynamic nature of this inquiry deperfds example, upon which version or state of tloela
policy makers accept with respect to industry'siees and incentives. For example, “win-win” econom
opportunities align preferences for a cleaner emvirent with profitable business enterprises, affoyd
policy makers an expanded choice set.

45 Statutory Examples

As a point of comparison for the analysis thatdet, two examples of U.S. pollution prevention lagu
tions were examined to understand how existingslatjve efforts address important areas of concern.
Specifically, the Federal Pollution Prevention A&PPA”) is the model for a less intrusive pieceead-
islation, while the New Jersey Pollution Preventian (“NJPPA") is the model for a more intrusiveMa

4.6 Taxonomy

Given uncertainty and variability in the incentivaasd barriers related to the determination of $quefe-
rences for the regulation of pollution preventitre following taxonomy was developed to assist it
creation, collection, and classification of relevarformation. This taxonomy relates assumptionsuab
possible states of incentives and barriers to pederegulatory regimes (no regulation, less irtejsor
more intrusive). The tool is as much a proposechouilogy as a decision-making guide: without sacri-
ficing specificity about relevant inputs and comsations, there is no loss in the generality necgs®
adapt it to a variety of context-specific circunmstas. In fact, one of the purposes of this projexs to
begin development of a flexible, informatics toleht would remain useful and relevant even as assump
tions change and information is updated.

In its current form, the various cells recommenifiedént regulatory results when our input assunmsio
are relaxed or reversed. For example, the top-owlkindicates that society may prefer no regataof
pollution prevention where all our positive assuio are held true (strong economic incentivessige
nificant barriers to implementation, good inforroati and positive benefits to society). That igyaficy
makers accept that industry has sufficient incestiand capabilities for more voluntary action, s lm-
trusive version of pollution prevention regulatioray be preferred: one such as the FPPA that pravide
information, guidance, and assistance, but ledwvesrtain job of implementation to the parties witb t
most knowledge about specific industrial processes.
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Consider, on the other hand, cell number threechvhicommends a more intrusive regulatory solution.
If policy makers accept that in certain contextiytion prevention does not provide reliable ecormom
incentives to industry, combined with the fact timatustry might be otherwise unwilling or unableirte
stitute the necessary changes, then a more ingrursinsion of regulation might be preferable: onghsas
the NJPPA that seeks to capitalize on pollutiorveméon’s efficiency advantages by mandating certai
actions, reviews, and even processes that wouldthetwise be “voluntarily” undertaken.

1) NoRegulation When:

- Industry Has Strong Economic Incentives

- Industry Has No Barriers to Implementation
- Perfect Information

- Positive Benefit To Socie

2) LessiIntrusive Regulation When:

- Industry Has Strong Economic Incentives

- Industry Has SomBarriers to Implementation
- Imperfectinformation

- Positive Benefit To Socie

3) More Intrusive Regulation When:

- Industry Has Soméconomic Incentives

- Industry Has SomBarriers to Implementation
- Imperfectinformation

- Positive Benefit To Society

4) No Regulation When:

- Industry Does Nadtave Strong Economic Incentives
- Industry Has SomBarriers to Implementation

- Imperfectinformation

- No Significant Benefit To Society

Figure 1: Taxonomy

5. Conclusions

As it is summarized by a taxonomy, this paper dgyed a framework and methodology for examining
various combinations of assumptions and circums&mmportant to determining efficient and effective
pollution prevention regulatory structures. Uncatiaand variation within the relevant factors angut
criteria suggests that the decision-making proskssild be conditional and flexible: that is, depmntd
upon assumptions about industry's incentives ariebs, fully capable of being updated and adaped,
careful to avoid oversimplifications of complex gtiens and relationships.
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