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Résumé 

• 

Une des principales questions sur laquelle doivent se pencher les 

systèmes économiques et politiques consiste à décider quel degré d'exposi 

tion aux produits chimiques dans l'environnement est socialement acceptable. 

L'établissement de ce niveau optimal n'est pas chose simple, puisqu'il con 

stitue une prise de décision sociale et, comme tel, s'expose à certains des 

plus importants problèmes associés à ce processus. Parmi ces problèmes, 

mentionnons les difficultés suscitées par l'information et l'incertitude, et 

la necessité de prendre des decisions rationnelles sur des questions pre 

supposant des jugements de valeur. 

L'information relative aux effets des produits chimiques sur la 

sante et l'environnement biologique et physique en géneral est à la fois 

difficile et coûteuse à colliger. Les longues periodes de latence, les 

effets difficilement décelables, les repercussions sélectives et l'irréver 

sibilite sont tous des problèmes qui ajoutent à la difficulté d'identifier 
et de réparer la détérioration biologique occasionnée par les produits 

chimiques. 

L'utilisation de produits chimiques s'accompagne d'un autre impor 
tant problème, soit la repartition inégale des coGts et des benéfices so 
ciaux. Il nous est impossible de compter exclusivement sur le système du 
marché libre, comme régulateur des produits chimiques dans notre societe, en 

raison de certaines externalites negatives. 

Les effets complexes et incertains des contaminants chimiques et 

l'inaptitude du marché à évaluer les coûts et les bénéfices sociaux militent 
fortement en faveur de l'intervention du gouvernement. Le défi auquel 
doivent faire face les analystes des politiques et les décisionnaires pub 
lics concernant le contrôle des produits chimiques consiste à déterminer la 
structure et l'étendue appropriées de la réglementation publique nécessaire. 

Nos recherches révèlent que le fardeau de la réglementation de l'en 
vironnement sur l'industrie des produits chimiques n'est ni excessve, ni 
trop onereuse. Cette conclusion appelle cependant au moins deux réserves. 
Premièrement, l'industrie canadienne des produits chimiques est largement 
diversifiée et comprend des entreprises qui se distinguent par leur taille, 
leurs technologies et l'éventail de leurs produits. Les repercussions de la 
réglementation se répartissent donc inégalement. Il semble que les produc 
teurs moins importants soient davantage touchés par les exigences de la 

réglementation, qui réduisent les marges bénéficiaires et leur imposent des 
coûts proportionnellement plus élevés. Les différences dans les technolo 
gies et l'éventail des produits signifient que les compagnies sont plus ou 

moins vulnerables à certains règlements, selon le melange des composes chi 

miques utilises et la facilité avec laquelle ils peuvent être substitues. 
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En nous fondant sur notre analyse des coGts tels que dêcrits par les 

compagnies de produits chimiques, nous estimons que les coGts d'exploitation 

moyens engendrês par le contrôle de la pollution dans l'industrie chimique 

sont de l'ordre de 5 à 10 % (en pourcentage du revenu net). Le pourcentage 

Qoyen de l'investissement en capitaux qui peut être attribuê aux exigences 

en matière de protection de l'environnement est êvaluê aux environs de 6 à 
9 %. Toutefois, il se peut qu'en rétrospective, cet investissement se rê 

vèle un avantage économique direct pour l'industrie, tout en êtant bénêfique 

pour la sociêté. Dans l'ensemble, le coGt de la réglementation relative à 
la protection de l'environnement représente environ 0,25 à 1,0 % du revenu 

rêalisê par le produit. 

• 

Deuxièmement, les mesures de protection de l'environnement ne sont qu'un des 

nombreux ensembles de règlements publics dont doivent s'accommoder les pro 

ducteurs de produits chimiques. Toute estimation du fardeau de la réglemen 

tation doit donc tenir compte des coGts globaux imposes à l'industrie. 

Un problème important dont ne tiennent pas pleinement compte les 

êtats passés des dépenses affectées à la protection de l'environnement a 

trait à l'élimination et au recyclage des déchets. Dans les quelques années 

à venir, nous prévoyons que l'industrie aura à investir considérablement 

dans les installations et la nouvelle technologie nécessaires pour disposer 
des déchets chfm i.que s toxiques. Il faut s'attendre aussi à ce que les coût s 
augmentent par suite de la réglementation fédérale et provinciale prévue 

pour le transport des produits dangereux. 

Notre étude révèle que la majeure partie des compagnies sont d'avis 

qu'une diminution de la réglementation concernant la protection de l'envi 

ronnement aurait peu d'effet sur les sommes consacrées à la recherche et au 

dêveloppement dans l'industrie, sur les exportations, les prix des produits, 

le volume des ventes, les bénéfices et la concurrence exercée par les manu 

facturiers êtrangers. 

L'existence d'un rêgime fédéral au Canada ajoute une importante di 
mension à l'activité de réglementation; il y a toujours en effet, la possi 
bilité de dédoublement de l'intervention gouvernementale. Il existe un che 

vauchement considérable dans plusieurs domaines de réglementation fedérale 
et provinciale de l'industrie chimique, qui engendre à la fois des coûts et 
des bénéfices. Certaines compagnies membres de l'industrie ont accusê les 
deux paliers de gouvernement de jouer à saute-mouton, multipliant les règle 

ments dans le but de prendre la haute main dans le domaine de la protection 
de l'environnement. Bien que la situation actuelle ait pour effet d'intro 
duire un certain degrê d'incertitude dans le processus de prise de dêcisions 
et d'augmenter le niveau des coGts des transactions, il y a de fortes rai 

sons qui justifient la présence des deux paliers de gouvernement dans ce 
domaine. 
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Les gouvernements provinciaJX, lorsqu'ils établissent des règle 
ments, sont mieux en mesure de tenir compte, jusqu'à un certain point, des 

conditions locales particulières. Les efforts du gouvernement fédéral de 

vraient viser à compléter le rôle des provinces en assurant la conformité à 
certaines normes minimales à l'échelle nationale et en prévenant la balkani 

sation et les initiatives concurrentielles de l'industrie au détriment de 

l'intégrité de l'ènvironnement. 

De façon générale, si nous appliquons l'expérience américaine au 

Canada, nous pouvons conclure qu'à l'heure actuelle, l'ensemble des avan 

tages sociaux de la réglementation dépasse les coûts qu'elle engendre. 

Néanmoins, il y a lieu de reconnaître en même temps un besoin de ration 

naliser le système de réglementation de façon à augmenter son efficacité et 

sa flexibilité. 

Notre analyse propose des modifications marginales au système dans 

deux importants domaines, dans le but de minimiser les risques d'une régle 

mentation trop poussée ou d'un manque de protection. Ces deux domaines 

sont (i) la fonction relative à la production, l'évaluation et l'utilisa 

tion des données, et (ii) la structure légale et institutionnelle du proces 

sus de prise de décision, y compris la part que doivent y jouer le public, 
les droits et les responsabilités de l'industrie, des gouvernements et du 
grand public, ainsi que les mécanismes visant à faciliter et à rationnaliser 
le processus de prise de décisions. 
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Summary 

One of the central questions which economic and political systems must 

address is what exposure to chemicals in the environment is socially accept 

able. The determination of this optimal level of production is a complex 

issue, as it encountets some of the most important problems associated with 

the process of social decision making. Foremost among these problems are 

questions of information, uncertainty, and the need for rational decision 

making on issues which require value judgments. 

used in produ~tion and the ease of substitutability. Second, environmental 

Information on the effects of chemicals on human health and the gen 

eral biological and physical environment is both difficult and expensive to 

gather. Long latency periods, sub-clinical effects, selective impacts and 
irreversibilities are all problems which compound the difficulty of iden 

tifying and rectifying chemical-induced biological damage. 
, 

Another major problem which attends the use of chemical compounds is 

the imbalanced distribution of social costs and benefits. The existence of 

negative externalities precludes sale reliance on the free market system as 

a regulator of chemical production in our society. 

The complex and uncertain effects of chemical contaminants and the 
inability of the market to account for social costs and social benefits pre 
sent a strong case for a government presence. The challenge facing policy 

analysts and government decision makers in the area of chemical control is 
to determine the appropriate structure and extent of governmental regu 
lation. 

Our research indicates that the total burden on the chemical industry 

from environmental regulation is not excessive or unduly onerous. At least 
two qualifications to this conclusion are required. First, the chemical 

industry in Canada is diverse and marked by variations in corporate size, 
technologies and breadth of product line. The distribution of regulatory 
impact is consequently unequal. It appears that smaller producers may be 
affected more seriously by regulatory requirements which squeeze profit mar 
gins and impose proportionately larger transaction costs on companies of 
limited size. Differences in technologies and product lines imply selective 
vulnerability to particular regulations depending on the mix of compounds 

controls are only one of numerous government regulations faced by chemical 
producers. An estimate of the regulatory burden must therefore consider 
total costs imposed on industry. 

On the basis of our analysis of costs provided by chemical com 
panies, we estimate the average operating costs for pollution abatement in 
the chemical industry (as a percentage of net income) to be in the range of 
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5-10 percent. The average percentage of capital investment that can be at 

tributed to demands of environmental protection is estimated to be in the 

range of about 6-9 percent. However, some of this investment may prove, in 

hindsight, to be of direct economic benefit to the industry as well as being 

socially beneficial. In total, the cost of environmental regulation repre 

sents approximately 0.25-1.0 percent of product revenue. 

A significant problem which has not been addressed fully in past 

expenditures on environmental protection is waste management. In the next 

tew years, significant investment in disposal facilities and technological 

redesign to deal with toxic chemical wastes is anticipated. Higher future 

costs are also anticipated to accrue from expected federal and provincial 

regulation of the transportation of hazardous materials. 

Our study indicates that a majority of companies consider that a 

relaxation of environmental regulation would have an insignificant impact on 

industry R&D budgets, exports, product prices, sales volume, profits and 

competition from foreign manufacturers. 

The existence of a federal system in Canada creates an important 

additional issue in the field of regulatory activity --- the potential for 

duplication in government intervention. There is significant overlap in 

several areas of federal and provincial control of the chemical industry. 

This overlap has both costs and benefits. Industry has complained of what 

it perceives as "leap-frogging" regulations by both levels of government in 

an attempt to gain primacy in the field of environmental control. While 
this situation introduces some uncertainty into the decision making process 
and increases the level of transaction costs, there are strong reasons for 

the presence of both levels of government in this area. 

Provincial goverments are able to make some allowances for distinc 

tive local conditions in the setting of regulations. The activity of the 

federal government should complement the provincial role by guaranteeing 

that certain minimum standards are achieved nation-wide and by averting a 
process of balkanization and competitive bidding for industry at the expense 
of environmental integrity. 

If the U.S. experience is applied conservatively to Canada, it can 
be concluded that, at this time, the total social benefits from regulation 
exceed the costs. Nevertheless, there is a concomitant need to rationalize 

the system of regulatory control to increase its efficacy and flexibility. 

Our analysis proposes marginal modifications to the system in two 
critical areas to minimi~e the risks of over regulation or under protection: 
(i) the role of information generation, evaluation and use; and (ii) the le 

gal and institutional structure of the decision making process -- including 

the role of public participation, the rights and responsibilities of indus 
try, government and the general public, and mechanisms to facilitate and 

rationalize the decision making process. 
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Introduction 

This paper reports on work conducted by the Regulation of Toxic 

Chemicals Study Group as part of a sequence of research projects on 

environmental regulation in Canada. These projects were initiated and 

supported by the Economic Council of Canada as part of its Regulation .. 
Reference. The Reference originated at the meeting of First Ministers, 

February 13-15, 1980. The Communique issued at the end of the meeting 

said, in part: 

The burden of government regulation on the private 
sector should be reduced and the burden of overlapping 
federal and provincial jurisdictions should be elimi 
nated. Procedures will be instituted to review the 
effects of regulatory action on jobs and costs. 

This report consists of two parts and two appendices. Part I is 

a summary of the environmental regulatory system and its impact upon 

the chemical industry in Canada. The assessment of costs and benefits 

bf the regulatory system, and analysis of the consequences of its 

structure and decision processes, lead to prescriptions for some 

practical changes in public policies. These are reported in the 

concluding sections of Part I. 

Part II consists of the detailed background analysis that leads to 

the observations and prescriptions reported in Part I. There are three 

policy themes which receive special attention. A paper is devoted to 

each theme. The first paper considers the problems and policies of 

information acquisition and use for regulation of chemicals in the 

environment. The problems of uncertainty which face regulators of 

chemicals are of a magnitude several orders larger than the uncertainty 

facing regulators of "classical" air and water pollution. This 
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"information poor" environment requires, on the one hand, effective 

utilization of existing information and efficient targeting of 

investments in research while, on the other hand, judgments about 

rangea of risks that society must take and uncertainties it should 

absorb. Structures ;11111 pro("l'SS('H of (I('rlslon mak I ng aSSigne a pllrtt- 

cular importance in an "informatIon poor" environment. 

The second paper focuses upon the legal and institutional frame- 

work for regulation. This paper assesses the impact of the framework 

and its dynamics in r e rms of t t s t e nderrcy to produce "over" or "under" 

protection, Anet th .. 'iY~;'I'IlII~; vu l no r nh l l fty to dup l l r-nt t on of effort ;lIId 

inconsistencies of actIon. N('{'ds to improve the instruments of account- 

ability of regulation-making and to strengthen the decision support 

system are identified. 
, 

The third paper assesses regulation-making methodologies. The 

paper observes the need to evaluate the costs and benefits of 

regulatory intervention. It explores existing data concerning costs 

and benefits of environmental regulation with the chemical industry 

a8 a focus. This paper utilizes available information from the United 

States and new information collected as part of the research project in 

Canada to estimate the direct costs of environmental regulation to the 

ehe.ieal induatry and indirect costs to society (e.~. balance of paywenta, 

tnv.arment, employment, etc.) 

The appendix summarizes the judgments of the chemical industry, 

environmental regulators and public interest groups in Canada on 

preferences among standard setting principles, enforcement strategies, 

information diffusion, confidentiality policies and decision making 

processes. This appendix is based upon a survey conducted as part 

of this study. 



Part I: Report on Regulation of Toxic Chemicals in the Environment 

The development of our modern, industrialized system has produced 

a broad range of soc i.a I and economic benefits. Included among these 

benefits is the creation of chemical compounds that facilitate 

and indeed make possible many contemporary human activities. 

The realization of such benefits, however, is not without cost. 

Many chemicals and their byproducts have a significant ecological 

impact. Recent research has demonstrated that the release of certain 

chemicals into man's environment can lead to the production of cancer, 

birth defects, genetic damage and a range of acute and chronic diseases. 

The central question which our economic and political systems 

must address then, is what exposure to chemicals in the environment 

is socially acceptable. The de te rmt nc t i on of this optimal level of 

production is a complex issue, as it encounters some of the most 

important problems associated with the process of social decision making. 

Foremost among these problems are questions of information, uncertainty, 

and the need for rational decision making on issues which require value 

judgments. 

Information on the effect of chemicals on human health and the 

general biological and physical environment is both difficult and 

expensive to gather. Long latency periods, sub-clinical effects, 

selective impacts and irreversibilities ~re all problems which compound 

the difficulty of identifying and rectifying chemical-induced biological 

damage. A significant proportion of the uncertainty concerning such 

impacts cannot be easily or inexpensively reduced by current methods 

of scientific research~ As such, it is often necessary for society 

to make judgments on the basis of incomplete information. 



- 4 - 

Another major problem which attends the use of chemical compounds 

is the imbalanced distribution of social costs and benefits. The 

existence of negative externalities precludes sole reliance on the free 

market system as a regulator of chemical production in our society. 

The complex and uncertain effects of chemical contaminants 

and the inability of the market to account for social costs and social 

benefits present a strong case for a government presence. The challenge 

facing policy analysts and government decision makers in the area of 

chemical control is to determine the appropriate structure and extent 

of governmental regulation. This task can be achieved only by a detailed 

examination of the costs and burdens that regulation impose on industry 

and the benefits that accrue to society from the regulatory process. As 

in most important social issues, the identification of regulatory costs 

is a far easier task than the identification of benefits. This does not 

preclude, however, the essential effort to delineate potential benefits 

as clearly as possible. 

Our research indicates that the total burden on the chemical industry 

from environmental regulation is hot excessive or unduly onerous. At 

least two qualifications to this conclusion are required. First, 

the chemical industry in Canada is diverse and marked by variations in 

corporate size, technologies and breadth of product line. The distribution 

of regulatory impact is consequently unequal. It appears that smaller 

producers may be affected more seriously by regulatory requirements which 

squeeze profit margins and impose proportionately larger transaction costs 

on companies of limited size. Differences in technologies and product lines 

imply selective vulnerability to particular regulations depending on the 

mix of compounds used in production and the ease of substitutability. 

Second, environmental controls are only one of numerous government regulations 
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faced by chemical producers. An estimate of the regulatory burden must 

therefore consider total costs imposed on industry. 

On the basis of our analysis of costs provided by chemical companies, 

we estimate the average operating costs for pollution abatement in the 

chemical industry (as a percentage of net income) to be in the range of 
c- 

5 - 10 percent. [See Part II, Paper 3]. The average percentage of capital 

investment that can be attributed to demands of environmental protection 

is estimated to be in the range of about 6 - 9 percent. Ho~ever, some 

of this investment may prove, in hindsight, to be of direct economic 

benefit to the industry as well as being socially beneficial. In 

total, the cost of environmental regulation represents approximately 

0.25 - 1.0 percent of product revenue. 

Expenditures on information acquisition concerning the toxicity of 

chemicals are about 4 percent of the resources available for data 

acquisition in the United States. Since little research and development 

on new chemicals is conducted in Canada, most of the costs associated 

with pre-market notification accrue to "foreign parent companies" which 

* develop the chemicals. 

A significant problem which has not been addressed fully in past 

expenditures on environmental protection is waste management. In the 

next few years, significant investment in disposal facilities and 

technological redesign to deal with toxic chemical wastes is anticipated. 

The extent of the expected burden of waste disposal upon industry will 

depend on the approach taken by provincial governments with respect to 

the management of waste disposal on land. Higher future costs are also 

anticipated to accrue from expected federal and provincial regulation of 

the transportation of hazardous materials. 

* One should note, however, that many parent companies do charge their 
subs:ldlLlrit!s royal tiel:> which reflect part of these costl:i. 
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Our study iRdicates that a majority of companies consider 

that a relaxation of environmental regulation would have an insignificant 

impact on industry R&ry budgets, exports, product prices, sales volume, 

profits and competition from foreign manufacturers. [For details, see 

Part II, Paper 31. 

The existence of a federal system in Canada creates an important 

additional issue in the field of regulatory activity -- the potential 

for duplication in government intervention. There is significant overlap 

in several areas of federal and provincial control of the chemical 

industry. This overlap has both costs and benefits. Industry has 

complained of what it perceives as "leap-fragging" regulations by both 

levels of government in an attempt to gain primacy in the field of 

environmental control. While this situation introduces some uncertainty 

into the decision making process and increases the level of transaction 

costs, there are strong reasons for the presence of both levels of 

government in 'th.i s area. 

Provincial governments are able to make some allowances for distinctive 

local conditions in the setting of regulations. The activity of the 

federal government should complement the provincial role by guaranteeing 

that certain minimum standards are achieved nation-wide and by averting 

a process of balkanization and competitive bidding for industry at the 

expense of environmental integrity. It should be stated that the 

consultative process between industry and government in Canada for the 

formation of environmental regulations tends to moderate potential costs 

associated with multi-level government decision making. 

While the benefits from chemical regulation are more difficult to 

quantify than the direct costs to industry, they are no less important and 

include improvements in human health, animal and plant productivity, 
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material survival and aesthetic values. The value of benefits in Canada 

is much more uncertain than in the United States since few studies have 

been conducted in this country to estimate natiorial benefits of improve 

ments In environmental quality. Without these figures, it is necessary 

to rely on U,S. estimates of henefits from pollution control. There 

appear to be pronounced similarities in the patterns of regulatory 

costs and bene f l t s hetween r h« two countries. If the U.S. experience 

is applied conservatively to Canada, it can be concluded that, at this 

time, the total social henefits from regulation exceed the costs. 

Nevertheless, there is;1 r onr om i t an t need to rationalize our system of 

regulatory control to increase its efficacy and flexibility. Significantly 

increased social heneflts c<ln hp <ichieved by a reallocation of regulAtory 

efforts. 

Whil~ it is possible to make observations and formulate policy 

conclusions and rr-r-ornrnr-n.la t Ions co nco rn I ng the current regulatory s t t uat I on 

in Canada, it is also necessary to go beyond this type of static analysis 

and con duc t il (!t·lilll.·d • x um l u.r t f o u ()I t he dynam Lc s of t.he s t r uc t.u i c and 

functioning of the rp!,.ulatllry p r o cr-s s In order to anticipate the f u t u rv 

pattern of co s t s an d be rie f Its. 

The British North America Art of 1867 provides the demarcation of 

federal and provincial jurisdictions. Environment, as a general field, 

was not covered by the RNA Art. In many instances, environmental 

mnnng<,mrnt p r o h l r-m» II,· within Ih.· [u r l ud t rt Lon of hoth l('vl'l" (If 

government, each of which view it from il different perspective. This 

difference in perspective In overlapping areas of jurisdiction may lead 

to inconsistencies in the law and its application. The existence of 

overlapping jurisdictions, therefore, necessitates effective measures of 

coo r d i nn t t on to n vo I d r-on Ll l c r s , dup l l c a t l on and unne c c s sn r y adrn l n l sr rn t i ve 

bur-dona upon t ho sr- ;Iff.·(,t(·,) hy t he I nw , 
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Coordination 1s achieved in Cnnada through both fonnal and 

infonnal means. The f o rma l rnr-a nx r on s l s t of inter-governmental accords 

in regulation making. The process of consultation involves the 

which establish the rol es of the f e do r a l and provincial governments 

with respe-ct to regulation making and enforcement. The major infonnal 

mechanism is the consultative process employed by the federal government 

establishment of task forces compo so d of ro p r e sent at tve s from provinrial 

governments and federal dep a r tmen t s , The deliberations of these 

task forces facilitélte th(' flo\.T of Infonnatlon het\.Teen the two levels 

of government, reducing t he Li k e l i hoo d of inconsistencies in 

regula t ions. 

The major perceived role of the federal government in the field of 

environmental protection includes: (I) the development and provision 
I 

of technological know-how; (2) the standardization and coordination of 

regulations in Canada by developIng natJonal guidelines, introducing 

base-line standards through rpglll:1tfons (to prevpnt pollution hAvens), 

.nd d t saem i nar InK l n t o nn.u 1011; 111101 ( \ l I Ill' 111111111).1,1'11"-'111 of p roh lr-m 1111,,.11 

involving interprovincial or t ntc rnn r t on.i l ma t t e r a . 

Provincial governments are oriented to\.Tard the adaptive management 

of the environment hll~prl up on local (·(Indlt!nns. The provincial 

legislative models, therefore, favour control schemes \.Thich utilize 

systems of site-specific permits or approvals to regulate discharges of 

contaminants into air, \.Tater or land. 

Legislation provides only a frame\.Tork \.Thich shapes the dynamics of 

regulation. Much of the specific content of regulation in Canada is 

developed through the exercise of delegated powers by the bureaucracy 

in charge. The dynamics of regulation are also affected by the instit- 

utional and procedural framework which guides regulation.makin~ in 
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general, and by the s p o c t a l r ha r ac t e r t at Lcs of the environmental 

political arena, i.e. the network of personal interactions and the 

political economy which underlie the decision processes concerning 

regulation. 

Among the procedures which may have an important constraining 

effect upon the proliferation of federal regulations is the Socio 

Economic Impact Analysis (SETA). This procedure is required of those 

federal departments introducing "major" new regulations in the domains 

of Health, Safety and Fairness. The SEIA provides a model for other 

governments of a process which increases the accountability of regulators. 

The SEIA policy indicates the need to apply risk-benefit, or at least 

cost-benefit, analysis in the process of regulati.on making. However, 

in those instances where the policy has been implemented In the field nf 

environmental prote,tion, only a cost-effectiveness analysis has heen 

employed. This was principally the result of a lack of adequate 

information concerning the ('xp<'ctec! henefits of proposed r eg u l a r t o n s , 

The political and bureaucratic environmental arena is characterized 

by a struggle to control the locus of decision making. The means of 

this struggle may be expans1.on in the "productiv::lty" of execut1.vf'S of 

different governments In tr- rm s of rf'p,1I1nt1.on output. The t empo r t ng forces 

in the po l Lt I r a l Iln'lIll IlIl'llIdl' def('nlilve actions by both l ndus t r y IIlId 

governments to protect other (non-~nvironmental) objectives. 

The funding of r cg u l a r t on flctlvities concerned with environmental 

protection is highly constr:1ined and shrinking in real terms. The 

following attributes of the current system can be identi fied: 

(1) genernlly, environmental regulation making in Canada is based 
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upon consensus re a cho d through Ill'gllt l a t Lo n wlth industry. Evidence 

luggests that the chemicn1 prodllcers have' effectively utUized the 

channels for t ndusr r t a l participation to modify many proposals for 

regulations which could have had a negative and sometimes unnecessary 

impact upon the industry; 

(2) the regulatory process leaves great areas of discretion in the 

hands of government executives. nlscr~tion, well exercised, implies 

flexibility. Discretion, poorly mAnaged, however, may lead to arbi- 

trariness. Though the system provides many channels of appeal, the 

openness of the system is a source of burden -- the burden of uncertninty; 

and 

(3) there is a tendency in the system for regulatory "spill-over" 

and competitive acceleration in the production of regulations. The formal 
, 

mechanisms and policies of some governments encourage this process. 

The influence of U.S. regllLltlo!l t h r ough Informal contacts of 

execut tves And r h r ough [o t nt ('()III1IlIIl~""lIfl lind t hr- p rndur t Lon of l n Fo rmn t Lou 

is intense. In some cases «('.g. Ill!' rt'glllatJi)n of beryllium), Cnnad l nn 

regulators resisted the introdllction of U.S. regulations which did not 

meet our national needs. In terms of regulation priorities, however, it 

is cleat' t ha t Cunada cnn bo ne f t t from the influence of the United States 

which has massive resources available for research and development In 

The record of Canadian regulation making and implementation reveals 

the field of regulation. 

that, 80 far, the regulatory process ls perhaps less stringent than in 

the United States. However, In spite of flexible compliance schedules, 

the final environmental protect Inn s t nn da r d s achieved through regulation In 

Canada are frequently no lower than those achieved under similar geographical 
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and ecological conditions in the United States. 

The restricted resource base for the development and implementation 

of environmental regulations in Canada forces the federal and provincial 

governments to seek industrial cooperation. This reliance on cooperation 

is a force which moderates regulation~ Shifts in public priorities toward 

economic and resource goals and ideological pressures for deregulation 

have led ta a f ur t ho r dnmpon i np of r egu l at Ion growth :fn the env t r onmen t a l 

field. Much of the pressure to deregulate has resulted. however, no t in 

relaxed s t and a rda but In t h« c ltm Ina t Lon of unnecessary irritants. 

Generally, efforts to deregulate are focused upon a reduction of red tape, 

integration of services (e.g. "one-stop" regulatory shopping) and the 

introduction of some form of impact a~counting to the process of 

regulation making. 

The efficacy of the system is measured not only by the quality of 

its rule making process but also by the degree to which it can achieve 

c omp l Lnnrr- w I t h II~I IIII"~I, 'l'l,III ""ll1plllllll'(' ran he Hlllnl'd t lu ough 1"'IIIIIIH-Iloll 

and/or coercion. The Canadian system, to a great extent. promotes voluntary 

compliance. The major vehlcl{' in this process is consultatlon between govern 

ment and industry throughout the regulation-making and implementation phases. 

The c oope r a t Lvr- (II!'! nppllsc'" t o ndv('r~llrll\l) mode of Ln t e r n c t t on u s un l Iy 

leads to mutual understanding between regulators and industrial exec 

utives. This process of co-aptation through participation promotes. to 

a certain degree. adoption a f the norms of social responsibi li t y wi thin 

the industry. Participation not only reduces resistance to regulation, 

but also ensures feasibility of implementation and a more accurate flow 

of information to c'xp<111d t hr- r c-g u l n t J on and technological options 

availab1e to indllstry. 
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The formal effort to disseminate information concerning environ-- 

WII!fItal regulation is limited by the small budg e t s Allocated for such 

activities. Therefore, nn Impo rt nn t "o ducn t l ona l " role is performed by 
i 

trade associations and their technical committees. Though the prime role 

of these associations is the ndvancem~nt of industry interests, they also 

serve as an excellent channel of information between government and industry. 

Canadian unions and public interest groups, on the other hand, have pl<1yC'c! il 

relatively insignificant role in promoting compliance with environment<1l 

regulations. Most unions have, as their natural focus, the plant environm€'nt 

rather than the larger external environment. Public interest groups in 

Canada have tended to focus their ill:tivitles on influencing the regulation 

making process rather than on day-to-day environmental surveillance. 

Without government finandng, this 1 l m i ted role of public interest groups 

I 

will prevail in the future. 

The pool of resources for environmental regulation "enforcement" 

in Canada is aha l l ow and Is l I k o l v In r om a I n HO. r.('n('Tnl pub l Lc r onr-r- r n s 

about excessive bur e auc r a t tc g rnwt h will r-ons t r a i n the pool of re aour cr-a 

dedicated to enforcement of environmental regulation. This means selective 

enforcement efforts. 

The discretion and sl'l('ctivlty which arC' exercised in the enforcement 

of regulation frequently create uncertainty. This uncertainty often 

leads to feelings of victimization on the part of industry and the 

and communication with affected parties. Equity and reason are, therefore, 

perception that power is used arbitrarily. These negative perceptions 

and feelings are minimized wIlen ('nfnrerment practices emphAsize openness 

two principles of effective e n Fo r r cme n t policy. 

To conclude, the Canadian system is in an equilibrium of checks and 

.J 
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balances producing environmcntlll regulation at 8 moderate pace. The 

system enjoys, however, a large degree of flexibility which will permit 

it to respond swiftly to new demands for regulation. This flexibility 

Is a source of uncertainty and, in industry's view, may leave the system 

(2) Standardized protocols of testing and other data acquisition 

susceptihle to "over" regulation resulting from power strategies of 

participating gove rnmvn t s . 

Our analysis proposes marginal modifications to the system in two 

critical areas to minimize the risks of over regulation or under protection: 

(i) the role of information generation, evaluation and use; and 

(11) the legal and institutional structure of the decision making process 

includlng the role of public participation, the rights and responsibilities 

of industry, government and the general public, and mechanisms to 

facilitate and r at Lona l l ze the de c Ls Lon making process. 

PRESCRIPtIONS 

Information I Geryer_8 t io_nJ_YY!l_l_u_~ ti on and Use 

(1) Full ut i lizat ion of avail able information about chemica 1 s 

requires the establishment of a network which interconnects the many 

existing information systems to permit efficient retrieval. The network 

must be augmented by groups of experts to facilitate processing ~nd 

integration of data. TIH'HI~ I',rours shou l d be equipped with A de r l s l on 

support system to reduce biases in assessment. Organizational 

mechanisms such as scipnc(' courts or mediation boards should hC' 

established to evaluate quality and validity of information inputs 

in order to resolve que s t t on s which are largely technical. 

procedures should be developed to permit the collection of consistent 

and comparable information. Monitoring programs should be estahlished 

as part of the network to provide e~rly warning of potential env1ron- 
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mental threats and permit accumulation of experience through quasi- 

.xperiments. Fdr example, a quasi-experiment could include changes 

in the use of compounds as experimental interventions in what have 

been called interrupted time-series oesigns. 

(3) A multi-tier system of inform~tion acquisition should be 

implemented which is based on the criterion of maximizing the 

expected net value of information. Surh factors as level of exposure, 

persistence, suspected adverse imp~cts, perceived benefits of a chemical, 

and control possibilIties offered hy hetter information would simul- 

taneously form the bas Ls for movr-mr-n r upwards in the tiers. Fo rma l 

criteria should be tempered by the employment of discretion to permit 

recognition of individual characteristics of compounds and their patterns 

of use. . 
t 

(4) Since many of the questions of information interpretation and 

acquisition are questions of values, forums for public participation should 

be established. A communication s r r a t e g y shou l d he implemented with t he 

objectives of providing information, triggering value identification 

and opinion formation processes, and i.mproving societal abilities to 

process risk information. stnce so little is known about the optimal 

formats for information diffusion and public participation, it is 

necessary to experiment with a diversity of techniques in order to find 

(5) Movement towa rd an Ln f o rmr-d soc i e t y requires openness in 

those formats which lead to societal consensus without inhibiting 

technical progress or taking irreversible and unwarranted risks. 

information systems. 1'0 ensure the int('grity of information collection 

and preservation of rights, the conficlf'ntiality of valuable information 

must be secured and compensAtion provIded for economically valuahle 
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t nf o rrna t Io n that may De released without authorization. Mechanisms for 
i 

the release of confidential information in the public interest should 

insure t ha t th!" r I g hr s of a l l p a r t l e s involved receive ade qunt o 

protection. Where riskR are Imposed on a population, society has the 

right to be informed. This right implies an obligation on those who 

are the sources of risks to ensure that those who are exposed, or may 

be exposed, to such risks are kept fully informed. Only with these 

safeguards will cRch m£'mhcr of floc1ety be able to make intelligent nnd 

informed decisions on mn t t o r s of importance and concern to fill. 

(6) Recent attempts to broaden the consultative process to include 

representatives of public inter~st groups seem to arouse little 

antagonism on the part of industry. However, resources at the disposal 

of public interest groups in Canada are small and limit their effectiveness 

I 

both in representing and providing information to the public. Since there 

is some objection to direct governmental financial support of interest 

groups, a first step to ensure information flow would be to establ j sh 

independent chemical risk and henefit information resource centers with 

tripartite advisory boards rr-p re sent tng governments, industry arid pub l ie 

interest groups. The financing of these centers must ensure their 

Indo p endr-nr-e I r om e x t c rna l IHI'SSIIT<:', on pn r t Lc u l n r issues. 

(7) The Cannd Lan information strategy must differ from a U.S. 

strategy not only because the political and social traditions and structures 

are different in Canada, Dut also because of smaller populatIon size 

and more limited resources. Canada cannot invest the t'e so ur cea on the 

scale contemplated by the United States in order to improve the 

infonnation b aso on chr-m t r n l risks. Thus, Canada, to a ce r t a i n de-gree, 



will continue to depend on the United Stntes for information services. 

In light of the differences between the two countries, however, not all 

the information which is relevant la decision making in the United 

States is relevant to Canada. There is a resulting need to filter 

information obtained from the United States and to adjust it to reflect 

Canadian conditions. This would sllpplement local data collection 

required for decision making. One must also consider the impact of 

unintended information spillovers which may misinform the public and 

some decision makers. The intense pxposure to U.S. mass-media, and 

the misperceptions it may induce, TllIIRt he corrected by appropriate 

counter-information which explains differences in conditions and values 

between the two countries (as well as pointing out similarities) and 

their implications for the management of chemicals in the environment. 

The locu~ of such activities should be the proposed tripartite information 

resource centers. In sum, Canada can profit from the information and 

eXpenlf!l8 of o t he r ('!llll'l'rlt'li hili, u l r I mn t e l y , the rexu l at ton of loxi" 

chemicals in Canada must be based on Canadian problems and values. 

The Legal and InstitutionAl St r uc t ur o 

To reduce the costa of aystem fle~ibility and discretion, 

while maintaining their important benefits, the following prescriptions 

are proposed: 

(8) thE' e8tnblJAhm('nt of nppP/ll ),o/lrds Indl"pend('nt of the 

administering agency responsible [or regu1ation in order to review public 

and industry c omp l n l n t s with re npr-rt 10 rr-gu l a t t on Anet enf o r c eme n t • Tlw~;1' 

boards should act as medintors/adjllrl11'.1tors to reduce trar'lsaction costs 

and to act 115 complements to j ud t c l a l or quas i+ j ud t cf.a l processes of appo a l ; 

• 
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(9) a oroll<lt'IlI11~~ o I IIH' (,()1l~1I111;tllv(' pr"(ï'~I~ t.o include l n l o rnu-d 
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public participation. The proceedings should be opened to reduc~ public 

perceptions of arbitrariness. Lead times in the consultative pr()cess 
• 

should be increased to permit better preparation of inputs from the 

public or industry; 

(10) a strengthening of regulation review procedures. In pnrticular, 

sufficient resources should he allocated to conduct proper impact 

(11) an improvement in the rationality of the process by the 

analysis of regulation. Impact analysis should be used to screen both 

regulations and guidelines since guidelines often are internalized 

as regulations; 

development of better information bases for decision making as well 

To reduce the costs of system overlap, the following prescriptions 

8S by development of a decision support system (e.g. risk/cost/benefit 

methodologies); and 
, 

(12) a broadening of the application of the Canadian consultative 

process model to include international commissions (e.g. the International 

Joint Commission). 

are suggested: 

(13) the development of inter-agency (provincial-federal) permanent 

coordination committees for regulation making. These committees should 

screen proposals for regulations by federal a,d provincial governments 

in their initial stages of development and coordinate information 

acquisition and dissemination efforts to redu:e the paper burden resulting 

from duplication; 

(14) the improvement of the division of labour between the federal govern- 

ment and the provinces to ensure that federal regulations are set at levels 
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high enough to prevent the formation of pollution havens, yet low 

enough to allow the provinces to adaptively manage their environments. 

The role of the federal government as a source of expertise and technology 

should be strengthened by appropriating additional resources for 

resenrch nnd development activities in the field of environm~ntal 

protection; and 

(15) the development of regional "one-vs t op shopping centers" for 

environmental regulation information, permits, etc. 

Issues of Costs and Benefits 

(16) The system of regulation making which constralns emissions 

from particular sources without permitting trade-offs is inherently 

less efficient than a system which ensures global attainment of objectives 

while permitting trade-offs in means. Technology-basee' criteria for 

at andard making (e v g , "bes t p r nr rt r-nb l r- t e rhno l ngy'") tr-nd t o de=emphna t zr 

the need to hllllHH'1' .. orfl\1 ('Oflt tl lind tWllf" I r fi; rur he r , thev (OCIlH 011 

what is feasible and not necessarily on what is optimal. Technology-based 

standards, hoveve r , c an hf' r e a s onn h 1 (' npp 11 ('0 whe n de n l I ng wi th 

persistent chemicals which cannot be assimilated and detoxified by the 

environment even when concentration are low. 

(17) An analysis of cost-effectiveness is a first step toward 

improved regulation making. This type of analysis provides a means for 

improving the implementation of given objectives. However, analysis 

of cost-effectiveness should a1ways he accompanied by a statement which 

justifies the chosen targets. 

(18) A cost-benefit analysis provides an examination not only of the 

means to attain environmental objectives but also of the objectives 

themselves. In spite of the inadequate state of the art of environmental 

~------------------------------------------------------------------------- 
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• 

cost-benefit analysis, attempts should be made to conduct such 

analyses when developing regulations. The initial role of such 

analyses will be to ensure that adequate consideration is given to the 

benefits of actions in relation to their costs. It is recommended that 

sufficient resources be devoted to research into the benefits of improved 

environmental qua 11 ty and the costs of envt ronmental regulation in order 

to develop a suitable information base. Without adequate information, 

decisions concerning regulation will tend to be more a reflection of 

the political balance of power tn Canada and of environmental re~ttlation 

in the United States than of the calculus of social costs and benefits. 

(19) Our analysis also indicates, with respect to pre-market 

screening of new chemicals, that risk-benefit analysis is potentially 

useful as a means of identifying reasonable limits on risks. Explicit 

identifiêation of assumptions ahout values and consequences 1s necessary 

to ensure the integrity of the process and reduce potential occurrences of 

costly responses in those instances where public alarm is unwarranted. It 

should be noted, when dealing with uncertainty, that the realm of 

facts and values cannot be separated. The issue of what is information 

becomes a policy question, hot a question of science. Research concerning 

~alues in environmental decision making is a neglected facet of environ 

mental protection research and should be initiated. 

In summary, more comple te informa t Ion and an improved framework 

for decision making can result in better regulation. Adequate method 

ologies and information are necessary but not sufficient conditions for 

optimal regulation. Like other decision aids in the political arena, 

these methodologies are subiect to manipulation. Consequently, an 

informed, interested and vigilant public is an essential ingredient to 

assure better regulations. 



- 20 - 

Conclusion 

The system of environmental regulation making in Canada is sound 

but can be strengthened. Certain provisions for improved coordination 

and checks against arbitrariness have been proposed to improve its 

operation and to reduce the chance of malfunctions. These changes will 

not necessarily reduce claims of over-regulation by those who pay and 

under protection by those who benefit. The Canadian system permits a 

process of flexible, joint decision making, but the quality of this 

process, as with any other, depends on the calibre of the 

participants and the information at their disposal. The best assurance 

of good decisions is having good decision makers. 



PART II 

PAPER 1 

An Adaptive Information Policy for 

Management of Chemical Risks in the Environment 
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I. Introduction 

Over four million chemical substances have been identified. 

Of these, more than sevent.y thousand substances are in common 

commercial use (Weinstein, 1979) and their number is growing by 

more than a thousand substanc~s a year. There is little informa 

tion about chemical pathways through the environment or the con 

sequences to man of most chemicals currently in use. The process 

of obtaining new data is expensive and is constrained by resource 

availabilities. Furthermore, the process of transforming data 

into the kinds of information which can improve the ability of 

society and individuals to manage their resources is not well 

understood and is a source of conflicts. 

The main purpose of this paper is to assess alternative 

processes of data acquisition and information generation as 

they apply to societal efforts to promote the beneficial use 

of chemicals while reducing the risks which accrue to man and 

the environment. 

The analysis begins with a reference to a theoretical model 

of rational choice that prescribes information acquisition and 

processing strategies so as to maximize the net economic value of 

information. The model provides a useful framework for analysis 

and articulation of the role of human values in the determination 

of guidelines for an information policy. The paper then examines 

the ways in which the model deviates from reality. Since this 

paper is particularly concerned with chemicals, types of informa 

tion relevant to the management of chemicals in the environment 

are discussed at length. Weaknesses inherent in the processes 

of collection and interpretation of data are identified and 
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alternatives to rectify them are proposed. The paper next ex 

plores the linkages between the information system and policy 

making. The analysis focuses upon two major proble~ areas of 

information policy: (1) institutional arrangements for conflict 

resolution in interpreting data; and (2) the management of infor 

mation diffusion in view of the reactive nature of information 

(i.e. the effect of information exposure patterns on values). 

The paper concludes with an outline of a dynamic, adaptive 

information strategy for managing chemicals. 

II. &~ Information Value Maximization Model 

The classic microeconomic model of rational decision making 

assumes that decision makers have complete knowledge of all fea 

sible options and the consequences of each option. Furthermore, 

the model assumes that decision makers have unlimited ability to 

compare options and that this process of comparison is costless. 

Rational choice is value maximizing. "The rational agent selects 

the alternative whose consequences rank highest in terms of his 

goals and objectives" (Allison, 1971, p. 37). This theoretical 

perspective identifies classes of information required for policy 

formation: 

(1) the feasible management options, 

(2) the consequences of each option, and 

(3) the statement of societal objectives and goals. 

The options for managing chemicals range from probibiting 

the production of certain chemicals at one extreme to a laissez 

faire market at the other. 

_j 
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The environmental consequences of chemicals depend upon 

the management regime, life styles, natural forces and inherent 

chemical properties which influence the path~ays through the eco 

system. To define the relevant consequences, one must examine 

the objectives of society. This is not an easy or necessarily 

fruitful path of analysis since the mere definition of objectives 

introduces assumptions about values. Without actually obtaininc 

a detailed statement of objectives, however, one can still iden 

tify some basic goal dimensions which tend to be broa~ly 

recognized: 

(1) human health (e.g. mortality, morbidity); 

(2) quality of life (e.g. economic impact, dis 

tributive impact); 

(3) resource conservation (e.g. the preservation of 

the natural environment, and conservation of non 

renewable and renewable resources); and 

(4) national security. 

The n~ber of attributes for each dimensicn is large anè 

unmanageable. Thus, it is necessary to reduce tre number of at 

tributes to those most relevant for choice. Ho~ should this be 

done? What appears on the surface to be a technical question is, 

in fact, a question of value judgment. For example, Burton anè 

Whyte (1978) list the following direct consequences of risks to 

human health: premature death of many individuals: premature 

death of a particular individual; severe, acute illness as major 

disability: chronic, debilitating disease; minor disability; te~ 

porary,minor illness: discomfort; behavioral changes; temporary, 
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emotional effects and discomfort; temporary, emotional effects 

and minor physiological change. Consider the category of minor 

physiological changes. It is known, for example, that lead 

levels below 100 micrograms per 100 mI. of whole blood do not 

cause clinical anaemia, but lead affects the activity of ALA 

dehydrase in the hemoglobin chain (Hernberg, 1972). In at least 

one country, the U.S.S.R., this is considered to have significant 

impact upon health, while in Canada it is not (Burton and Whyte, 

1978). This is a value judgment although it may superficially 

appear to be purely technical in nature. Even when there is 

agreement on the importance of a particular category, such as 

mortality rates, the level of spatial and temporal aggregation 

used in deriving the attribute indexes depends upon value judge- 

ments. Is, for example, the catastrophic and sudden loss of 

half the people in a small village similar qualitatively to the 

death of the same number of people over a longer period of time 

such as a year? 

The problem becomes even more complex when one recognizes 

the interdependencies among attributes of health. A reduction 

in the prevalence and severity of acute diseases leads not only 

to longer life expectancies, but also to a higher prevalence of 

The rational choice model, as mentioned, assumes complete 

chronic diseases. 

·and free information about the options and consequences. In con- 

trast, information in most spheres of policy making 1s neither 
I 

complete nor free. The rational model can be extended to conside~ 

strategies for information acquisition when the strategies them- 

.elves are .ubject to constraints of feasibility and impose 
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demands on societal resources. This involves calculating the 

value of additional information. The theory concerning the 

economic value cf information (Harschak, 1971) is based upon a 

simple principle: one acquires information up to the point ~here 

its marginal utility equals its marginal cost. To evaluate the 

marginal utility of information, one must assess the additional 

net benefits which accrue from improved knowledge. If the deci 

sion rule is insensitive to the additional information, then this 

information is without value. If, for example, it is known in 

advance that a decision rule e>cludes banning peanuts, whatever 

the toxicological studies of Aflatoxin in peanuts may reveal, 

these studies impose unnecessary costs upon the system. 

In order to measure the value of additional information, 

one should use probabilities of events to compute the difference 

between expected payoffs of a decision made with information and 

without it. By way of example, consider a chemical suspecte~ of 

being toxic. Current information derived from toxicity studies 

of chemicals with s i.m i La r structures may assign a probability of 

0.2 that the chemical is toxic and will cause $200 billion damage 

to the environment; yet the chemical contributes $10 billion to 

the economy. What then is the value of research that will 

determine with probability of 0.9 the correct impact of the 

chemical? Without research, the chemical will be banned and the 

contribution to the economy lost. With research, however, the 

chemical is banned if pronounced toxic or cleared for use if it 

gets a clean bill of health. Since there are four possible 

~tates of the world, the expected payoff of this strategy is: 



- (0.2) (0.9) 
$0 billion 

(0.2) (0.1) + 
($200-10 billion) 

(0.8) (0.9) 
($10 billion) 
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The chemical 
is toxic and 
research pro 
nounces it as 
toxic. (Chem 
ical is banned) 

The chemical is 
toxic but research 
gives it a clean 
bill of health. 
(Chemical 1.S 
produced) 

The chemical is 
not toxic and 
it gets a clear. 
bill of health. 
(Chemical is 
produced) 

- (0.8) (0.1) 
($0 billion) = $11 billion. 

The chemical 
is not toxic 
but is pro 
nounced toxic. 
(Chemical is 
banned) . 

The practical problems in developing research strategies 

The value of the information of the toxicological research 

in our example is 11 billion dollars. 

such as the one above lie in identifying the costs and benefits 

We turn now to an assessment of the types of information 

of different strategies of management and agreeing upon the prior 

probabilities of risks, as well as the appropriate reV1S1.0nS of 

probabilities which should take place when the research is 

completed. 

available concerning the management of chemicals in the en\·l- 

ronment as inputs to a rational decision making model. 
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III. Information Needs and Availabilities: From Inherent Chemical 
Character1st1cs to Human Values 

A. Chemical and Environmental Characteristics 

Baseline information to assess the potential path of a 

chemical ~n the environment is provided by data about the in- 

herent physical properties of the chemical. Under the Toxic 

the long run than chemicals which are not soluble (and therefore 

Substances Control Act (TSCA), the United States Environmental 

Protection Agency chose to characterize the environmental mobil- 

ity and persistence of a chemical by parameters describing: 

water solubility, absorption, desorption, volatility, photo- 

chemical, chemical and biological degradation, and other physical 

and chemical attributes including a partition coefficient. These 

data can be used in detailed models of the environment to deter- 

mine the expected path of the chemical once it is introduced. 

Some of these data can be used to choose candidates for further 

testing. For example, those chemicals which are soluble and 

persistent are more likely, ceter~s paribus, to cause damage in 

less mobile) or chemicals which are subject to fast degradation 

and impose only a temporary and non-cumulative threat. 

The behavior of a chemical and its concentration in any 

geosphere depends on its properties and the particular charac- 

teristics of the geosphere (National Academy of Science, 1975). 

The three main factors affecting entry into the air and 

transport of chemicals through it are vapour pressure, heat of 

vapourization and the partition coefficient between the atmos- 

phere and another medium, and the characteristics of air flow 

(National Academy of Science, 1975). In order to predict the 
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probable path and fate of a chemical, knowledge of the rate of 

exchange between the atmosphere and other geospheres is essential. 

An important factor influencing the rate of chemical entry 

into the atmosphere from the soil is the presence of moisture. 

For example, DDT, evaporates more quickly in damp soil (Acree 

et al., 1963; Freed et al., 1962). Additional factors mediating 

the influence of vapour pressure are temperature, humidity, pH, 

and other physical properties of the chemical. High molecular 

weight, for example, tends to limit the dispersal of molecules 

in the atmosphere. Other chemical properties having atmospheric 

implications are crystal structure, light sensitivity, ring 

structures and multiple bonds (National Academy of Science, 

1975) . 

The crystal structure of chemicals can have major indirect 

effects on weather. Many chemicals, depending on light sen 

sitivity and structure, are susceptible to photochemical oxida 

tion. Those chemicals containing oxygen, hydrogen or halogens 

can interact with ultraviolet light to form smog. Other chemi 

cals contributing to smog are those with double bonds, aromatic 

and hetrocyclic rings, or especially strained 3, 4, or 7-member 

rings. 

Factors which affect solubility and stability are pH and 

temperature. For example, triazine solubility is an inverse 

function of pH (Ward and Weber, 1968). Temperature has the 

opposite effect, causing an increase in the solubility of many 

chemicals as it rises. Polarity, molecular weight and vapour 
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pressure have a similar effect on the mobility of the compound 

in water as in air. 

The major influencing factors on chemicals in the soil are 

absorption and leaching. Strongly ionic chemicals such as in 

organic salts or organic cations tend to be absorbed onto clay 

soil through an exchange mechanism making them less mobile than 

neutral organics absorbed from an aqueous solution through a 

physical process. Absorption is inversely related to solubility 

and to leaching. As absorption increases, leaching decreases. 

The path of a chemical in the environment may be affected 

by its interaction with the biotic system. One must consider 

interactions with microorganisms, particularly through processes 

of synthesis and degradation. Of special importance is the abi 

lity of organisms to reduce or oxidize heavy metals, since the 

new valence states may be more toxic. 

The de~ree of lipid solubility of a chemical is important 

in the identification of the potential for bio-accumulation. 

High degrees of lipid solubility cause a chemical to concentrate 

in fat tissue, thus raising the exposure to a chemical above the 

environmental level. 

The Report of the National Academy of Science (1975, pp. 

56-57) concludes that, "on the basjs of existing knowledge, it 

is generally possible for microbiologists, biochemists and chem 

ists working together to determine metabolic sequences for both 

natural and totally synthetic compounds and to identify those 

that may pose environmental problems". Base line information 

prescribed by NAS covers: oxidation; reduction; hydrolysis; 
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alkylation and dealkylationi conjugation with metabolites such 

as arr.ino acids, polypeptides or saccharides; and the rates and 

extent of reactions. Basic characteristics of a chemical must 

also be known, including: melting and boiling points; decompo 

sition temperaturei flash point; natural physical statei vapour 

pressure; and crystalline form. Finally, for the monitoring and 

testing of micro amounts of chemicals, absorption spectra must 

also be known. 

These data are useful in identifying the path of chemicals 

after introduction to the environment. Knowledge of the inter 

action of chemicals with man is essential for analyzing the ways in 

which a chemical is introduced to the environment as well as patterns 

of human exposurE to the chemical. Information about production 

and marketing processes and quantities provide another element 

in identifying the potential impacts of a chemical upon man and 

his environment. In developing a list of candidate chemicals 

for further information gathering, the T;CA Interagency Testing 

Committee considers exposure data (production volume, environ 

mental release, occupational exposure, and non-occupational human 

exposure) as the criterion of highest impJrtance. 

Since commercial chemicals are rar·~ly pure and impurities can 

have a significant impact on chemical and toxic behaviour, these im 

purities must be considered explicitly. Foreign matter introduced 

through handling, storage or transportation, the residues of 

reactants and solvents, or the products of side reactions are all 

probable contaminants of industrial chemicals. In fac~ they may 



- 33 - 

be more dangerous than the principal chemical. Tetrachloro-p 

dibenzodioxin in the pesticide 2,4,5-T is, for example, far more 

toxic than the pesticide itself (Wilson, 1971). Information 

about chemical production and marketing is therefore an essen 

tial element of the rational assessment model. 

There are some problems in obtaining and processing infor 

mation concerning the production, marketing and end-use of chemi 

cals. In particular, problems may result from the need to protect 

trade secrets and other confidential economic data. The major 

difficult~· in assessing the interaction between man and chemicals, 

however, lies in the high variance of life styles, and individual 

differences in behavior. Furthermore, life style and behavioral 

changes occur continuously, introducing an element of uncertainty 

which is èifficult to quantify. 

B. Information about Health Impacts 

Information on impacts of chemicals upon the biological en 

vironment and health is probably the most difficult, and therefore 

expensive, to obtain directly. Harmful effects may be immediate 

and visible or they may be latent and long term. Present methods 

of information collection "are generally adequate for detecting 

causes of acute effects that appear soon after exposure, and which 

are often reversible after the chemical is removed" (National 

Research Council (U.S.), 1979, p. 5-1). However, information is 

scarce about the causes of chronic and serious diseases with long 

latency periods such as cancer. A biological or health problem 

may appear or persist long after exposure to a triggering agent. 



- 34 - 

Similarly, information about the long term ecological impact of 

chemicals is often not available until a system dose threshold 

is exceeded and irreversible changes have already occurred. 

Another omplicating factor in assessing consequences to human 

health and the environment is the potential for synergistic and 

antagonistic interactions among different chemicals. Some chem 

icals may initiate cancer by inducing mutation in a single cell. 

In certain other cases, however, for a cell to become malignant, 

"promotion" appears to be essential - i.e., the promoter may be 

another chemical agent. "The essential nature of the promotion 

process is not yet'understood" (National Re~earch Council (U.S.), 

1979, p. 5-4). The lack of information about the mechanisms 

through which cancer is induced and promoted constrains the 

ability to derive a dose-response curve which is needed for 

determining the appropriate management regime for a particular 

chemical. The question of what happens after exposure to very 

10" doses of carcinogens is one which leads to intense debate 

between those who believe carcinogens can be detoxified and 

those who do not. There is little scientific evidence to sup 

port either point of view (Maugh II, 1978). One compromise 

position suggests that initiation is irreversible, but that 

many of the events that occur during promotion and before the 

appearance of a cancer are reversible (National Research Council 

(U.S.), 1979). 

There is evidence currently establishing 26 chemicals as 

causing cancer in humans. Thh information is derived mostly 

from occupational settings (Tomatis et al., 1978). There is 
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further evidence suggesting that 200 chemicals are carcinogenic 

in at least one animal species. Unfortunately, development of 

evidence is a time consuming process frequently involving 1/4 to 

1/2 of the average life span of the animals. Most of the effort 

to develop information about the health impacts of chemicals is 

focused upon four major areas: cancer, birth defects, gene muta 

tion and chronic illnesses. Cancer has received the greatest 

attention but, as suggested above, information is limited and 

often of poor quality. 

There are three strategies for acquiring more information 

about the health consequences of exposure to chemicals: 

a) epidemiological studies, 

b) animal experiments, and 

c) short term tests on bacteria or cultured 

mammalian cells. 

Epidemiological studies are based upon comparisons of 

groups who have been exposed to a substance with control groups 

who have not. "Differences of interpretation arise over epidem 

iOlogical studies. Because retrospective epidemiological data 

often lie on the borderline of statistical significance, how a 

scientist interprets particular findings often depends on sub 

jective considerations. Moreover, the fact that the result of a 

retrospective study depends entirely on how the initial test and 

control cohort are selected means that this highly subjective 

partition is also subject to dispute among highly qualified 

scientists Indeed, epidemiologists occasionally accuse one 

another of result oriented research" (McGarity, 1979; pp. 740-41). 
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Without appropriate experimental designs, the conclusive 

hess of epidemiological research suffers from a variety of threats 

to external and internal validity. Since epidemiological studies 

are longitudinal, it is difficult to control for confounding im 

pacts of irrelevant Events occurring during the study. These 

events include subject mortality due to unrelated causes, popu 

lation mobility and other time dependent processes. In addition, 

selection of control and experimental groups is rarely random. 

Hence, it is almost impossible to extrapolate results to broader 

populations. 

Lilienfeld (1976) suggests that the following criteria 

can be used to evaluate the quality of information provided by 

epidemiological studies: 

(1) Are the associations among variables strong? 

(2) Did other researchers produce similar results? 

(3) Are the effects in humans consistent with those 

discovered in laboratory experiments with animals? 

(4) Is the hypothesis of causality consistent with the 

temporal sequence of events, i.e. did exposure in 

any particular epidemiological study in fact 

precede illness? 

(5) What is the dose-response gradient? Does an in 

crease in dose lead to an increase in illness? 

When the cause is removed, does illness 

diminish or disappear? 
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Despite their limitations, epidemiological studies are 

considered the source of best evidence to establish an associa 

tion between exposure to a substance and a particular human ill 

ness. The major practical limitation in obtaining information 

through epidemiological study is the need for large sample sizes 

to obtain sufficient statistical significance. Negative results 

may be a function of small sample sizes rather than an indication 

that there are no ill effects to humans from chemical exposure. 

Evaluating epidemiologic studies, Weinstein (1979. p. 347) con 

cludes that: "while these studies will continue t.o serve a useful, 

though limited, purpose, the reality is that most of the evidence 

on carcinogenicity must derive from other than human populations. 

We can expect epidemiological data to be useful for suggesting 

hypotheses about associations between chemicals and human concern, 

but we cannot in general, expect such data to be sufficient to 

prove the existence or strength of these effects. Furthermore, 

because of the long latent period of concern, epidemiologic 

studies are seldom helpful at revealing carcinogenic effects 

in time to prevent widespread exposure to carcinogens". 

There are similarities in the way cells and tissues of 

lower animals respond to toxic chemicals and the way in which 

human tissues and cells respond to exposure to the same toxic 

chemicals. These similarities and the fact that ethical con 

siderations prohibit expe~iments with human subjects lead to 

the use of animals in the evaluation of health impacts of 

chemicals upon man. The advantages of using animals are their 

short life spans (about two years for rats and mice, the most 
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frequently used animals in bioassays) and the possibility of 

sacrificing subjects to examine organs and tissues anatomically, 

pathologically and biochemically. Scientists still debate, how 

ever, whether a carcinogenic response in a single rodent species 

without duplication in another species is a sufficient basis to 

infer that a chemical poses a carcinogenic risk to man (McGarity, 

1979, p . 745). 

A con~only accepted testing protocol in the united States 

is a test of two animal species using 50 animals of each sex at 

two dosage levels for each species, for a minimum of 300 animals 

per species per experiment including untreat~d controls (National 

Research Council (U.S.), 1979). Such a study would cost between 

$250,000 and $500,000 and would take up to three years. Several 

factors limit the validity of inference from animal tests to 

human health: (1) experiments with animals are conducted with 

higher doses than occur normally; (2) physiological differences 

between humans and animals may affect the impact of chemicals; 

(3) the route of exposure in the laboratory may be basically dif 

ferent from that experienced by man (e.g. exposure by injection 

in the laboratory as opposed to inhalation by humans); (4) labo 

ratory animals are highly inbred and often are bred selectively 

so as to increase t hc. i r response sensi tivi ty. Human populations 

have a varied genetic makeup and may respond to the chemical 

differently; and (5) exposure to a single chemical in the labor 

atory does not account for synergistic effects from the many 

chemicals which may be encountered in the environment. 
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There are theoretical problems in transferring the results 

of dose-response relationships from animals to man. Man is 

larger, lives longer and has a lower metabolic rate than rodents 

u~ed in the laboratory. The determination of equivalent dose in 

humans and animals must take into account these differences. 

There is no agreement upon the appropriate methodology to achieve 

this otj ective. The debate continues between t hos e who assume 

proportionality of response to body-weight and those whe assume 

proportionality of response to surface area of the species. The 

Environmental Studies Beard of the U.S. National Research Council 

concluded, after comparing inferences from animal tests and epi 

demiological studies, " ... that it seems reasonable to assume 

that the life time cancer incidence induced by chronic exposure 

in humans can be approximated by the life time incidence induced 

by a similar exposure in laboratory animals, if calculated at the 

same total dose per body weight" (1979, p. 5-24). 

In vitro tests are considered part of a multi-tier infor 

mation acquisition strategy. These tests investigate genetic 

mutation, damage and growth transformations in micro-organisms 

or cultured mammalian cells. They provide a rapid and inexpen 

sive means for screening compounds. Such short term tests vary 

in cost from several hundred dollars to about ten thousand dol 

lars. These tests assume that chemicals cause changes in DNA 

(chromosome damage, mutations, etc.) which, in turn, may be 

correlated with the ability to cause cancer. 

Various studies (e.g., McCann et al., 1975; McCann and 

Ames, 1976; Purchase, Longstaff, and Ashby et al., 1978) have 

.. 
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investigated this association between short term tests and infer 

ences about carcinogenicity of compounds based on animal labora 

tory and epidemiological studies. The correlations found were 

generally high. For example, McCann et al. (1975) found that 90% 

of the non-carcinogens were not mutagenic. 

It is important to note that there are more than eighty 

short term tests which are available. Many of these have spe 

cialized functions. The use of batteries of tests is therefore 

recommended if more sensitive screening is desired. However, 

there is a tradeoff between sensitivity and specificity. 

C. Information about Human Behavior and Values 

The complexity and uncertainty characterizing information 

about chemical pathways in the environment and about ecological 

anè health impacts are increased further when one attenpts to 

account for human behavior. Moynihan (1979, p. 17), in attempt 

ing to evaluate the quality of information about behavior, posed 

the following questions about the social sciences: "How good 

are they? How well do they predict? Have they attained any of 

the stability that Pound observed in the natural sciences in the 

early years of the century?" His answer is "that the social 

sciences are labile in the extreme. What is thought to be 

settled in one decade is as often as not unsettled in the very 

next; and even that 'decent interval' is not always observed ... " 

Even if one does not take the extreme position of Moynihan, it 

can be shown that the most simple descriptive data about many 



- 41 - 

areas of human acti vi ty are not ava i lable. Furthermore, the 

impact of human values upon the development of information in 

the social sciences is significantly stronger than in the natural 

sciences. 

The complete model of assessment of alternative management 

regimes for chemicals must recognize present and future responses 

of people to the introduction of new products and technologies 

as well as exposure to new information and experiences. Basic 

social value patterns define constraints in any public choice 

model and the tradeoffs desired between alternative attributes 

of the system. Descriptive information about dimensions rele 

vant in evaluating the acceptability of various chemical risks 

is scarce and of poor ,quality. There are only a few studies, 

for example, which attempt to describe the way people evaluate 

risks to life. Several methodologies have been proposed, ranging 

from "revealed preferences" obtained by observing behavior (Starr, 

1969; Otway and Cohen, 1975) to attitudinal measurement based on 

questionnaires (Fischhoff et al., 1978). There is a high level 

of uncertainty with regard to the internal validity of these 

methodologies of measurement and the generalizability of the 

limited information now available. It is interesting to note, 

for example, that replication of the Starr (1969) study by Otway 

and Cohen (1975) failed to confirm the original study's conclu 

sions. One general observation which is supported by all the 

studies concerns the reactive nature of values to management 

regimes. Processes of regulating risks and policies of informa 

tion diffusion affect public values. 
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The review of information needed and available for rational 

decision making reveals that the static, comprehensive, rational 

model of choice is an unattainable ideal, at least for the fore 

seeable future. 

IV. The Mul ti -tie r r10de 1: The }\pproximation of Rat iona 1 i ty 

Identifying the rational model of choice as a myth does 

not, however, mean that it may not provide a useful framework 

for formulating an information acquisition strategy. 

The model prescribes the economic use of information. A 

dynamic strategy will therefore involve a multi-tier, informa 

tion acquisition format. The net expected value of information 

is maximized at each tier. Probabilities are revised once infor 

mation is obtained (using Bayes Rule) and a choice is made to 

acquire information at each stage which is likely to have the 

highest net expected value. Efforts to develop frameworks for 

screening tend to focus first upon information which is avail 

able; for example, chemical structure. This information is then 

combined with data which estimates exposure and potential eco 

nomic value in order to determine the next phase of information 

acquisition. 

By way of example, Stanford Research Institute (SRI) at 

tempted to use structure-activity relationships to assess prior 

probabilities that a chemical is carcinogenic (Dehn and Helms, 

1974). Structure-activity relationships are not sufficient to 

predict carcinogenicity since very similar chemicals often have 

substantially different toxicological properties. This kind of 
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analysis, however, may significantly improve the tërgeting of 

information acquisition strategies by providing a better a r~tor~ 

probability distribution. 

One conclusion that can be drawn from the rational model 

is that there is a loss of inform~tion associated with proce 

dures for information processing by regulatory agencies. A 

typical position is to ignore uncertainty in decision making 

by using judgmental labels with certainty - for example, a com 

pound is declared a carcinogen or is cleared. In fact, scientists 

pose issues of interest as hypotheses. qcientists, then accept 

or reject these hypotheses based on scientific data subject to 

pre-specified probabilities of error. The probability of reject 

ing a true hypothesis is usually set at 5%. Government agencies 

frequently report hypotheses as accepted or rejected without 

mention of these probabilities. This means loss of information. 

The Bayesian choice model, concerned more with making better 

decisions than guaranteeing conclusiveness, uses the full evi 

dence to modify prior probabilities. Judge J. Skelly Wright In 

his Ethyl Corp. V. EPA opinion has pointed out this facet of 

scientific processing of information: "Typically, a scientist 

will not so certify evidence unless the probability of error, 

by standard statistical measurement, is less than 5%. That is, 

scientific fact is at least 95% certain. Such certainty has 

never characterized the judicial or the administrative process. 

It may be that the 'beyond a reasonable doubt' standard of crim 

inal law demands 95% certainty. But the standard of ordinary 

civil litigation, a preponderance of the evidence, demands only 

• 



51% certainty. A jury may weigh conflicting evidence and certify 

as adjudicative (although not scientific) fact that which it 

believes is more likely than not" (Judge J. Skelly Wright quoted 

in McGarity, 1979, p. 748). The rational choice model prescribes 

retention of all possible alternatives weighted by the probabi 

lity that they are correct. In contrast, in adjudication, the 

choice of one alternative is made at each stage, hence informa 

tion is lost for subsequent steps in the decision process. 

There are several tiered strategies for information col 

lection now in use in different countries. In the prototype, 

multi-tier system described earlier, information is collected 

about exposure, production levels, control options and economic, 

biological and health consequences. The decision rules for 

transferring a chemical from one information tier to another 

are rarely formulated explicitly as they depend upon integration 

of data from diverse dimensions - an integration which requires 

information about social values or exercise of value judgment. 

The EEC scheme is an example where movement among tiers 

depends to a large extent on production levels. The proposed 

EEC system of information acquisition suggests the following 

information for a new chemical before its introduction to 

commercial use: 

• 
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( 1) the name of the chemical 

( 2) formula 

( 3) purity 

( 4 ) proposed uses 

( 5) lists of stabilizers or inhibitors used 
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(6) methods of analysis 

(7) quantities to be produced 

(B) emergency storage and handling methods 

(9) the lethal dose to half a group of animals (the LD50) 

(10) a 2B-day exposure st~dy, and tests for skin and 

eye irritancy and skin sensitization 

(11) results of two short term tests (one bacterial and 

one not) 

(12) environmental effects of the chemic21 (e.g. acute 

toxicity to fish and Daphnia) 

The above information would be required only for compounds which 

are produced in quantities greater than one ton a year. This 

threshold was suggested in order to limit the number of chemi 

cals about which notification is required to a manageable level, 

e.g. 300-400 a year (HcGinty, 1979). The EEC scheme of tiers 

allows safety authorities to demand more sophisticated, complex 

and expensive toxicological data. The rule for climbing through 

tiers depends mainly on threshold production levels (10 tonnes a 

year, 100 tonnes a year, and 1000 tonnes a year or 5000 tonnes 

cumulative production). The scheme is flexible in its implemen 

tation and depends to a large degree upon exercise of judgment 

by safety authorities. Clearly, positive findings about risks in 

a lower tier would tend to trigger movement to a higher tier of 

tests. The use of production alohe as a sole index of exposure 

is subject to strong criticism since there are many cases where 

this index does not reflect the chemical's exposure intensity to 



man and the environment. Judgment, exercised properly, can 

substitute for this index under special circumstances. The 

prominence, however, of the production index will increase 

the probability that it will be used frequently without due 

consideration for its appropriateness. 

Decision rules in the United States for tier determination 

are largely informal. The Chemical Selection Working Group of 

the National Cancer Institute selects chemicals to be tested 

under the NCI bioassay program. The committee tends to derive 

priorities without an explicit, formal rule. The factors which 

are considered include: proposed or actual production levels 

and use patterns, chemical structure and existing information 

concerning health consequences. The U.S. Interagency Testing 

Committee (TTC) has developed formal rules based upon numerical 

scales for production volume, quantity release, occupational 

exposure, and general exposure. These scales, derived inde 

pendently, are assumed to indicate potential exposure. Chemi 

cals which are first selected onfue basis of exposure are then 

rated according to the likelihood that they pose a carcinogenic 

risk. Compounds which are identified as likely to pose a risk 

of cancer are then placed on a short list from which chemicals 

are chosen informally for further testing. Weinstein (1979, 

p. 371), commenting on this process of selection, notes that 

"at no stages in the process are the data on exposure, antici 

pated risk, and the sensitivity and specificity of the test 

protocol joined explicitly to derive an overall measure of test 

information value". He concludes that "while ITC has taken a 

., 
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giant stride toward reasoned priority setting, its procedures 

are still more lexicographic than balanced; it considers exposure 

first, likely health risk second, the value of testing third, and 

control cost only implicitly at the end, if at all". 

Almost any current or proposed scheme of information 

acquisition involves judgment. The size and complexity of prob- 

lems require judgment concerning selection of relevant elements 

and assumptions about the boundaries of the referent system for 

decision making. In most cases, the need to integrate and inter- 

pret data derived from different sources and through different 

methodologies cannot be met solely by the employment of formal 

v. Judgment and Informal Processing of Risk Information: 
Pathologies and Remedies 

information processing models (e.g. computer models). Yet, 

while judgment is necessary to ensure flexible and effective 

utilization of data, it poses some serious dangers. 

A. Pathologies 

Slovic, Fischhoff and Lichtenstein (1979, p. 38) concluded 

that '~atever role judgment plays, its products should be treated 

with caution. Research not only demonstrates that judgment is 

fallible, but it shows that the degree of fallibility is often 

surprisingly great and that faulty beliefs may be held with 

great confidence". 

One can identify two major classes of biases which affect 

information processing by individuals: (1) those which can be 

attributed to the bounded rationality of the individual, and (2) 



those which can be attributed to organizational behavior. Simon 

(1957) has observed that cognitive limitations force decision 

makers to construct simplified models in order to cope with a 

c~mplex world. To simplify mental tasks confronting them, people 

employ rules of judgment called heuristics. Many of the biases 

characterizing faulty information processing can be traced to 

heuristics employed that do not provide a valid approximation to 

rational processing. Tversky and Kahneman (1971) concluded, 

after studying scientific reports of psychologists interpreting 

experimental results, that these scientists tended to interpret 

results of small samples as if they were large. As a result of 

this bias (the "belief in the law of small numbers"), scientists 

ignored the impact of variability upon research results, specu 

lating with high and unmerited confidence about the meanings and 

generality of the results. Using a sample of undergraduates, 

Kahneman and Tversky (1972) observed that many people do not 

understand the basic principle of sampling - decreasing variance 

as sample size increases. In a paper entitled "On the Psychology 

of Prediction" (1973), they show that peop l e tend to ignore prior 

probabilities or base rate information when making predictions, 

while relying heavily upon descriptive information of dubious 

relevance to the prediction. For example, subjects were told 

that someone is a member of a community containing 70 lawyers 

and 30 engineers and were then provided with descriptive, spe 

cific information about his or her hobbies, marital status and 

age. They were asked to judge the probability that the person 

'. 
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• 

is an engineer. Change ~n the proportion of engineers and law 

yers did not affect the subjects' estimated probabilities. The 

study concluded that people tend to rely on specific information 

and ignore prior probabilities despite the fact that the rational 

model implies an influence from prior probabilities even in the 

presence of highly relevant specific information. 

The variance of one's predictions should be sensitive to 

the quality of information on which the prediction is based. If 

specific information is less valid, the prediction should be 

closer to the population central values. People did not follow 

this principle even when they judged the specific information to 

be of low validity. Kahneman and Tversky (1973) also found that 

people tend to have confidence in predictions based on redundant 

data despite the fact that redundancy adds no further information. 

Furthermore, they suggested that people do not intelligently in 

corporate probabilities into their decision making processes. 

In gambling situations, people accept the basic notion of prob 

ability but still display biases while, in non-gambling situations, 

they frequently do not see the relevance of probabilistic data. 

If people do understand the relevance of these data, they often 

do not know how to combine prior probabilities with new 

observations. 

Nisbett et al. (1976, p. 128) suggest that an alternative 

principle may be at work. Base rate information "is remote, 

pallid and abstract. In contrast, specific or target case infor 

mation is vivid, salient and concrete ...• The logical pertinence 

of the base rate information notwithstanding, such information 



- 50 - 

may simply lack the clout to trigger further cognitive work". 

The authors trace this explanation to Bertrand Russell who sug 

gested that, "popular induction depends upon the emotional 

interest of the instances not upon their number" (1927, p. 269). 

A related source of bias in probabilistic information pro 

cessing is the bias of availability (Tversky and Kahneman, 1973). 

People tend to judge probabilities by the ease with which they 

can imagine an event or recall past instances. This heuristic 

provides a reasonable approximation since, the more frequently 

an event occurs, the easier it is to imagine its occurrence or 

recall its past occurrences. The biases in employing this 

heuristic stem from the impact of unrelated factors such as 

publicity, emotional arousal or the occurrence of a recent re 

lated event. For example, the death of a president from a rare 

heart disease will tend to increase the estimate of most people 

concerning the frequency of the disease for a period of time 

after the event. The movie The China Syndrome and the accident 

at Three Mile Island may combine to exaggerate the average prob 

ability that some people would now tend to assign to the occurrence 

of a nuclear disaster. In contrast, selective retention and atten- 

tion may work to reduce probability assignment. Vertinsky (1979: 

has discussed several studies which show the tendency of people 

to forget or avoid unpleasant information. 

"Anchoring adjustment" is another source of bias in pro 

cessing information (Lichtenstein and Slovic, 1971; Tversky and 

Kahneman, 1974). A natural anchor, or starting point, is used 

~------------------------------------------------------~---- 
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as a first approximation. This anchor is then adjusted accord 

ing to new information. Typically, the anchor receives a higher 

weight and additional information receives a lower weight than 

i& merited. 

Edwards (1968) pointed out other deficiencies in judgment 

of risky outcomes. One proposition which has been supported by 

substantial research is that human beings are conservative pro 

cessors of information. Even when people perceive each datum 

accurately and are well aware of its individual diagnostic 

meaning, they are unable to combine it with prior information 

correctly and revise their opinions accordingly. Experiments 

have shown that opinion change is in the right direction but 

that the magnitude of change is insufficient (Phillips and 

Edwards, 1966; Peterson et ~., 1965). 

Another important bias of information processing has been 

noted in gambling experiments. There is a tendency by subjects 

to consistently over-value long shots, i.e. low probabilities of 

high winnings (Edwards, 1961). People also tend to assign lower 

probabilities to events further away from the mean on the assump 

tion that the distribution is always unimodal and symmetric 

(Alpert and Raiffa, 1969), or assign probabilities according to 

the degree to which an event is considered representative of some 

population from which it originated (Kahneman and Tversky, 1973). 

People tend to be overconfident about judgments made by 

their peers. Consequently, in assessing risks, there is often 

a tendency to discount the probability of human error. The 

Rasmussen study on nuclear safety, for example, concluded that 
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human errors were both the greatest source of danger and the 

most poorly understood (Fischhoff, 1977; Weatherwax, 1975). 

The need to decompose problems in order to make them 

manageable leads to another bias - the failure to recognize 

interdependence. For example, in assessing the probability of 

system failures, there is a tendency to overlook "common mode" 

or "common cause" failures, Le. events which lead to simul 

taneous failures in independent systems (Nuclear Regulatory 

Commission (U.S.), 1978). 

Cognitive limitations also make judgments highly sensitive 

to the representation of a problem (Fischhoff, Slovic and 

Lichtenstein, 1978). Not surprisingly, the form in which data 

are presented tends to focus the attention of the human informa 

tion processor upon particular consequences and not on others. 

Similarly, the particular choice of indicators or measure 

ments for a given decision attribute tends to affect judgment, 

often without triggering appropriate inquiry into the correct 

diagnostic meaning of the measure. For example, it is fashion 

able to present different events in terms of their riskiness to 

man. This exercise helps to target policy development efforts or 

to indicate choice among substitutes on the basis of safety. The 

particular choice of indicator may change the basic conclusion 

about the relative safety of two alternatives. If one uses num 

ber of deaths per passenger mile, air transportation seems safer. 

If, however, deaths per trip are considered, then land transpor 

tation appears safer. Burton and Whyte (1978, p. 65) conclude 
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that the basis of comparison is crucial to the ranking of risks 

being compared, and that a little statistical manipulation can 

change the ranking of safety. The content and format of data 

presented clearly affect choice. One must attempt to reduce 

biases of selectivity by permitting maximum opportunities for 

cross verification of data and its meaning. 

To this point, the focus of this discussion has been upon 

the bounded rationality of individuals ano its impact upon judge 

ment and information processing. One must, however, consider the 

fact that most relevant decisions in the public policy arena are 

made within organizations and frequently by groups of decision 

makers rather than by individuals. Organizational behavior and 

structure is another source of bia; in information processing, 

especially when there is a major c~isis such as the Mississauga 

derailment of a train loaded with toxic gases. Smart and 

Vertinsky (1977) review different organizational phenomena that 

induce pathologies in information processing and judgment during 

crisis and non-crisis situations. Generally, in order to ensure 

coordination and economical information processing, organizations 

develop standard operating procedures. These procedures restrict 

the information transmitted and tend to interpret signals in rigid 

ways. Information about novel situations that do not fit into the 

established mode tends to be distorted and misinterpreted. 

Infor~ation distortion also occurs through the process of 

"filtering". Information flowing up through the organizational 

hierarchy tends to pass through several levels. At each level, 

certain processes of selection and interpretation filter the 
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information which is transmitted upward. Often, information re 

ported to a decision unit as being highly uncertain is retrans 

mitted, after filtering, as more certain information. 

The process of filtering often acts in synergy with a psy 

chological tendency of those who know less to be more confident 

about their knowledge than those who know more (Lichtenstein and 

Fishhoff, 1977). The combination of filtering and confidence in 

knowledge patterns tends to increase the weight of "confident 

fools" in organizational information processing. 

Another factor which distorts information processing in 

groups is the variance in perceptions stemming from differences 

in specialization among individuals in different organizational 

levels and functions. Risk assessment which requires the par 

ticipation of multi-disciplinary and inter-institutional groups 

is especially vulnerable to these distortions. 

The special dynamics of groups can also lead, under stress, 

to severe distortion of judgment and information processing. 

Janis (1972, p. 13) identified one pathological process which he 

named "groupthink". He states: "The concept of groupthink pin 

points an entirely different source of trouble residing neither 

in the individual nor the organizational setting. Over and 

beyond all the familiar sources of human error is the powerful 

source of defective judgment that arises in cohesive groups - 

the concurrence-seeking tendency, which fosters over-optimism, 

lack of vigilance, and sloganistic thinking about the weakness 

and immorality of the out-group". One could identify these 

symptoms in many highly stressful and emotional situations 
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which have occurred recently during confrontations ~etween 1n 

dustry and public interest groups on issues of safety. In par 

ticular, these SymptOMs included the pervasive use of slogans 

i~stead of information in debates on the issues . 

B. Remedies 

There are several measures which can be taken to improve 

judgment and information processing. The provision of training 

and decision support systems can correct some of the biases re 

flected in the way individuals process information for decision 

making. Training is needed to improve the ability of the publiG, 

in general, and those involved in policy making and implementa 

tion, in particular, to estimate probabilities and use them 

appropriately in their diagnosis and decision making. The major 

decisions that this and future generations will face involve a 

choice among different risky alternatives. The ability to 

confront and digest risk information and manage risks rationally 

1S a generally desirable attribute which research suggests is 

rare even among those who have received some formal training in 

stati sties. The development of intui tive statisticians as mem 

bers of a risk managing society is a prime task for educators. 

To aid decision making ènd to correct for biases, decisio~ 

aids (decision support systems) can be provided. Some of these 

decision aids attempt to correct for biases directly. One ex 

ample is the Probability Encoding Program (PEP) which was devel 

oped by the Stanford Research Institute. This program is used to 

convert judgments about uncertain variables to probability 
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distributions. PEP asks the user simple choice questions ttat 

do not directly invoke the specification of probabilities. When 

enough ir.formation is obtained, a probability distribution is 

printed anû plotted (Spetzler and Stal von Holstein, 1975). 

Frequently, programs make corrections for known biases, but this 

can result in a risk of overcorrection. Programs are available 

for the use of persons who have little experience with encoding 

probabilities and can thereby correct for conservative bias. 

Research indicates that this correction is especially desirable 

when decision makers face complex new situations. 

Other decision aids include tools for the systematic enu- 

meration of consequences. Fischhoff (1977) describes two of the 

principal decision aids i~ reliability assessment: fault-tree 

and event-tree analysis. The tree structure is used in each of 

these techniques to show the interrelationships among different 

elements of a system, and: to hElp organize data about possible 

pathways in the system. One of the most extensive recert 

studies employing fault-tree analysis is the Rasmussen report 

(U.S. Nuclear Regulatory Commission, 1975) on the safety of 

nuclear reactor systems. 

Decision aids permit the structuring of information and 

improve the attention targeting of decision makers. They do 

require, however, access to an information base. Economical 

access to information and information development requires the 

creation of an appropriate information system. 



- 57 - 

VI. Information Systems to Aid Decision Makers Dealing with 
Environmental Impacts of Chemicals 

Efficient chemical data systems can offer many advantages 

to government and the private sector. Reduced duplication of re- 

search and data reporting saves time and money. Information 

which is available faster helps reduce uncertainty. Use of the 

computer to combine information in different ways may improve 

insights about the system and help generate new control options 

(TSSC, 1979). 

Various methods of chemical data compilation, storage and 

retrieval have been tried. These system~;, ranging from standard 

manual methods to sophisticated computer Models (some even able 

to translate data from foreign languages (Dubois, 1979)), are 

designed to minimize specific problems or maximize desired advan- 

tages to a given user. Depending on the user's needs, parameters 

such as access methods, cost, speed of retrieval, type of informa- 

tion and system capacity can be adjusted. 

Port (1978) describes three information systems: national, 

European and international. The national system has the acronym 

DESCNET which stands for the Network of Data On Environmentally 

Significant Chemicals. It was originally designed by the Depart- 

ment of the Environment of the UK to provide the government and 

others with information on chemicals. The structure resembles a 

spider's web in that it is organized as a network around a centre. 

The peripheral nodes store data on chemicals in a conunOl1 format 

to facilitate information exchange with each other and with other 

information systems. The centre acts as a reference for sources 
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and questions. A pilot project has been initiated to determine 

answers to questions of feasibility and needs of users. 

The European system is being developed at the Joint Re 

search Centre of the European Communities (Norager et al., 1978). 

Its name, ECDIN, is the acronym for European Chemicals Data and 

Information Network. This information system can be visualized 

as a spoked wheel since it stores its data in a single data bank 

at the hub of the wheel. Users with compatible computer termi 

nals will have access through EURONET which links users through 

phone lines at post offices. 

Data on approximately 30,000 chemicals will be segmented 

into ten categories of information on each chemical. Each cate 

gory will be divided further into fields and subfields to a total 

of 200 properties. The categories include scientific information 

on structure and properties, as well as production information 

such as use, transportation methods, ànd dispersion in the envi 

ronment. The design of the data base is such that a simple 

information category like solubility can be retrieved, or a 

sophisticated retrieval program called ADABAS can be used to 

retrieve cross-referenced information. An example of this would 

be a breakdown of chemicals that: (1) are pesticides; (2) are 

found in milk; and (3) are carcinogenic to rats (Port, 1978). 

As part of the pilot project, some of the data from the 

Registry of Toxic Effects of Chemical Substances at NIOSH 

(National Institute of Occupational Safety and Health) were 

incorporated into the data base (Norager et al., 1978). The 

data on the approximately 5000 chemicals (Johnson, 1978) were 
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taken at face value from the Registry - their integrity un- 

questioned. "Of necessity, we rely on editing provided by the 

.. p.135).* 

The third model, the international information system 

model, is under the auspices of the United Nations Environmental 

Program (UNEP) and is connected to the UNEP Global Monitoring 

System (O'Sullivan, 1976). The organizational structure of 

IRPTC (International Registry of Potentially Toxic Chemicals) 

is a network with a centre but it places greater emphasis on 

secondary data bases than the UK DESCNET. Although the centre 

at Geneva will carry out administrative duties such as referrals 

and answering questions, in addition to acting as a computer 

data storage centre, the peripheral nodes of the network named 

'National Correspondents' will each be encouraged to build up a 

selective semi-autonomous data base. This arrangement will de- 

velop a capacity to answer questions pertinent to a particular 

geographic area without going through the centre at Geneva 

(Huismans, 1978). 

IRPTC will cover a geographically larger area and have a 

somewhat broader mandate than most other information systems. 

Users will be globally distributed and will include such insti- 

tutes as the World Health Organization and International Agency 

for Research on Cancer, as well as diverse member countries. 

The question of validity and cross certification of data and 
inferences is addressed later in this paper. 
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As a result of this breadth and depth, IRPTC has unique goals 

and constraints. Husimans (1978) points out four functional 

objectives of IRPTC. 

First, IRPTC will not attempt to centralize all data, but 

rather may refer requests for information to the appropriate 

National Correspondent. Thus, a National Correspondent may par 

ticipate 1n two ways: the data base may be stored centrally at 

the Program Activity Centre as has occurred with data from NIOSH 

in the US; or information may be released directly from individ 

ual files on request. In any case, an additional function of 

each National Correspondent will be to search out required 

information from its specific sector and to make it available 

throughout the network. 

A second function of IRPTC takes advantage of the exten 

siveness of the network in order to reveal global information 

deficiencies in toxic chemical data and to direct research to 

reduce the gaps. This will be accomplished through the co 

operation and collaboration of various world wide programs. 

The third function will revolve around the identification 

of potential chemical hazards. Here, the agencies will utilize 

the network to distribute data on current chemical hazards and 

controls of global interest. Members will be alerted to current 

chemical risks throughout the world and to steps taken to control 

such risks. 

Finally, Huismans (1978) expects that IRPTC will dissemi 

nate data on regulatory approaches and policies of member coun 

tries by whatever means seem appropriate. This might range from 
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regular bulletins for routine information to special alerts for 

more urgent information. 

According to Port (1978), the actual chemical data base is 

expected to be smaller than the 30,000 chemical capacity of ECDIN. 

The organization of the files also will be slightly different - 

they will be comprised of only eight categories divided into 140 

attributes. Hui~;man (1978) states that the information will 1n 

clude chemical characteristics (molecular formula, molecular 

weight and toxic dose) and regulatory information (reviews, 

standards and regulations) . 

Many other systems have been developed in response to the 

specific needs of a particular user. The U.S. Council on Envi 

ronmental Quality has formed the Chemical Substances Information 

Network (CSIN) (TSCC, 1979). It will have a very large capacity 

(about 500,000 chemicals) and is expected to serve federal agen 

cies, private groups in industry, and public interest groups. 

Software, management, and funding are some of the areas currently 

under review. 

The United States has several other systems which provide 

specialized data bases. Merian (1978) mentions: MEDLARS, 

TOXLINE, CHEMLINE and TOXBANK administered by the National 

Library of Medicine; data banks maintained by NIOSH, CPSC (Con 

sumer Product Safety Commission) and EMIC (Environmental Mutagens 

Information Centre); and also the extensive files of the EPA. 

Other existing systems include the German UMPLIS 

(Umweltplanungsinformationssystem), DABAWAS (Dataenbank für 
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wasserge~ahrdende Stoffe), and DlMI-systems (Deutsches Institut 

für medizinische Dokurnentation und Information) (Merian, 1978). 

These are but a few of the many systems in the chemical 

information field. Most systems are incompatible with 

others, and so represent not only duplication of effort but also 

limited access to unique data. The rationalizing of such systems 

presents several problem areas. 

Many of the advantages and disadvantages of computerized 

data systems are the same as those brought by a computer to any 

system. A computer can scan a tremendous amount of data in a 

short time with greater accuracy than can a manual searcher. 

However, the computer adage 'garbage in garbage out' still 

applies. 

Information systems face several problems. The data itself 

must be of good quality. The program to handle the files must be 

sound and efficient. The needs of the potential users must be 

met in such areas as access, structure, funding and confidential 

ity. Finally, experts must be available to prepare data and run 

the system (Krentz, 1978). 

Different data are important to different users (Adams, 

1978). This has a profound effect on the criteria used to de 

velop a comprehensive, current and accurate data base. For 

example, a user seeking information on only the physical charac 

terization of a chemical requires stable data which is fairly 

easy to obtain. The accuracy of such data is simple to verify 

and not subject to excessive distortion as it passes through the 

data gathering system. These data may include molecular weight, 
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melting point, struct~ral formula and other 'hard' facts. Since 

this information is obtained through the 'physical' sciences using 

established procedures, there is little judgment involved. These 

types of data can be gathered easily on thousands of chemicals 

(Port, 1978). However, other users such as regulatory agencies 

or public interest groups are interested In the broader implica- 

tions of data. Port (1978) points out that, in these cases, sum 

maries and interpretations are needed. What are to be treated as 

relevant data becomes a question of policy involving value 

judgment. 

Another problem is the difficulty of keeping information 

current since limited resources constrain the fields of new data 

that can be examined. The entry speed for new data has a large 

impact on the system. Even a simple bibliography data base such 

as TOXLINE lags months behind current journals (Port, 1978). 

Some procedures have been developed to improve data quality 

and to reduce the impact of errors and omissions. Port (1978) 

advocates the establishment of data bases in conjunction with 

institutes doing research in the same subject area. This would 

increase data quality by providing expert advice on the interpre 

tation and inclusion or exclusion of data for the bank. Adams 

(1978), in summarizing the results of the National Forum on 

Scientific and Technical Communications, stresses the need to 

educate those concerned with the system (from data generator 

through data provider to data user) about the standards of the 

system. Adams also points out the need for people who are 
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entering the data to understand both the scientific area involved 

and the information system being used. 

There are several problem areas peculiar to the design of 

chemical information systems which must be resolved. These in 

clude standardization of chemical references, categorization of 

chemical uses, and the organization of a system which is amenable 

to integration of information from different sources while main 

taining confidentiality of some of its data. 

A first step toward rational system design would be a 

standardized method of chemical reference and the development of 

standard chemical use categories. At present, a chemical may be 

referred to by formula, by commercial or trade name, by common 

name or any of several che~ical names in English or a foreign 

language. To rationalize chemical data systems, it is important 

that all the information attached to various related names be 

retrieved when only one chemical name is given. One solution to 

this problem is to assign a unique number to each chemical no 

matter what synonym is used. The American Chemical Society has 

been using such a system for its Chemical Abstracts Service (CAS) 

and has already assigned numbers to four million chemicals. 

Adoption of such a plan seems feasible (TSSC, 1979). 

A portion of the problem not addressed by the CAS numbering 

system is that raised by mixtures. TSSC (1979) points out the 

difficulty of identifying and categorizing mixes such as tar. 

Many other complex organic mixes such as flavourings may fall 

into this problem area (Schlegel, 1978). Another problem of 



- 65 - 

retrieval concerns the standardization of chemical use data. 

A standard industrial classification code exists in the U.S. 

but fails to provide appropriate details for exposure analysis. 

The EPA has developed a method which classifies chemicals by 

function and application. This classification consists of 800 

terms. 

r 

A second step in the design of rational chemical informa 

tion systems will consist of a choice of organization, a data 

center, or a network model for the system. Each has advantages. 

A network allows a data base to be geogra?hically closer to major 

users of data generators. Proximity to data generators may 

improve data quality by increasing the availability of subject 

expertise, while proximity to users may reduce the cost of ac 

cess. A single data centre, on the other hand, allows greater 

utilization of the computer's capability to manipulate data for 

cross-referencing and linking (Port, 1978). Such a system con 

serves scarce expertise and provides a more stimulating and 

supportive environment. In addition, greater control over the 

data is generally possible. In most cases, the amalgamation of 

independent, existing data banks seems more likely than the 

establishment of a new, central data base. 

A method is needed, however, to tie existing and future 

files together. By way of example, research in epidemiology 

requires methods to relate extensive personal files containing 

demographic, medical and occupational data on individuals to 

chemical use and exposure data. This is difficult because of 
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perlonal mobility and possible name changes. An obvious answer 

1s the use of the Social Insurance Number. Unfortunately, it is 

felt by many that use of the SIN number presents severe threats 

to personal privacy since it repr e se n t s a potentially powerful 

tool to suppress personal freedom by both governmrnt and prjvùtc 

parties. Possible use and potential effects are now under study 

by a federal commission In Canada. 

Private companies have expressed concern about the con 

fidentiality of computer data. Dueltgen (1979), speaking for 

a private company in the U.S., recognizes the value of computer 

information to the private sector, but emphasizes the cost of 

unauthorized disclosure of proprietary data. He points out that 

possession of manufacturing data on chemicals presents ct signi 

ficant market advantage to other comuanies in the industry. He 

questions the legal status of data in such areas as respon~ihi 

lity for accuracy and proper usc. Dueltgen feels, at present, 

that the chemical industry in the U.S. is not inclined to 

disclose sensitive information, pending satisfactory rpsolution 

of the confidentiality question. 

A similar attitude appears to exist in Canada (Neff and 

Mutton, 1980). The Canadian problem may be compounded by 

circumstances in the U.S. since Canada depends heavi lyon ü • S . 

data bases and information services (Werdel and Steele, 1978). 

Canadian companies may not wish to risk placing their informa 

tion in U.S. data banks if the American attitude to daté1 con 

fidentiality creates a greater risk of disclosure. 



One method of handling the problem of proprietary or other 

restricted information is to segment a file system. Information 

required for chemical files established by the Toxic Sub s t ar.c e s 

Control Act (TOSCA) is split into public information availatle 

to all, and private information available only to the EPA (TSSC, 

1979). Thus, the public and other companies are refused legal 

access to proprietary data through security mechanisms. 

Such mechanisms restrict access to computer files t.hr cuç '. 

three broad methods designed to verify the identity of an author 

ized user (Lowe, 1976). Verification may be based on some p~~'si 

cal possession such as a key or magnetic card, some property of 

the user such as a fingerprint or signature, or some knowledge of 

the user such as a password or answers to a series of questions. 

However, no security system is perfect. At best, these features, 

when combined with others, provide lia high degree of security" 

(p. 17). A trade-off between cost and difficulty of operatio~ 

on one hand and the importance of data security on the other 

must be made, keeping in mind industry's reluctance to reveal 

trade secrets without adequate protection. 

Information systems and decision aids may improve the 

rationality of policy making if their information inputs are 

both valid and valuable. An information syst.em must have the 

means of cross verification and validation. The ability to ex 

change information among systems and compare information within 

a system for validation requires the standardization of informa 

tion collection and storage. While, from a short run perspective, 

the Bayesian information processor can receive and integrate 
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information from diverse sources and organize it to form a 

judgment of posterior probabilities, the long-run accumulatio~ 

of knov l edqe requires some degree of uni formi t y in data SO·.HCE S. 

The development of standard laboratory Frotocols in the reSEa~:~ 

of health consequences of exposure is one exa~ple. The Orga~i- 

zation for Economic Cooperation and Development (OEeD) lS no~ 

engage~, throu;~ its groups of experts, in rea:~in~ a~ inter- 

national agreement on such uniform laboratory practices. Eve~ 

without uniform standards to govern information urodu:tion, a 

syste~ should ide~tify information ~hich is robust, i.e. i~!or- 

ma ti on whose content has he Id constant even tho'Jg:: its pr oc; c t i Q::-. 

involved different assumptions, instruments and methods. 

An important pr ob l er, occurs .... rher. information inputs con- 

flict. The determination of validity and the resolution of these 

conflicts are important questions for an information policy to 

address. 

VII. Conflictinç' Information Inputs: Ho ..... to Decide a~::: \\':-.: 
S~ould Decide on Validit\· Issues 

The proble~ of validity of scientific information has t~2 

facets: (1) the internal resolution of conflicts ~ithin the 

.cientific community as to what constitutes valid informatio~; 

and (2) the perception of the public and policy makers as te' t r.e 

validity of scientific information. 

The internal problem of science stems from the fact that 

the degree of conclusiveness required by the traditional 
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acientific method cannot accommodate the demands of policy makinc 

in a complex and rapidly changing environment. Scientists are 

asked to provide information before it is subjected to a ri98~ 

_DUS, time c oris urri nç system of checks (i.e. controlling for r i v a : 

hypotheses). Scientists are also requested to interpret their 

results in policy terms. "This ne .... ' social cornr.i trne nt of s c i e n - 

tists has made it increasingly diffic~lt for the scie~tist5 a~~ 

the non-scientists to separate the expert's advice concer~in~ 

what is f r om that c onc e rne ô y .. ith wha t ought to be" (Gi1ri::, 19€2, 

p. 298). 

While a complete separation of facts from values is irr.?os 

sible, there is a need in science for a mechanism through which 

conflicts in scientific information can be defined as much as 

possible as conflicts of facts versus conflicts of values. 

Furthermore, the mechanism must attend to the question of the 

perception of information validity by the public. The mecha::is~ 

shoudl minimize the chance and appearance of misuse of expertisE 

as a means of supporting particular policies, rather tha:: as a:: 

input into policy making. The mechanism should prevent, a;.è 

should appear to prevent, the prDcess of information collecti0~ 

from becoming a proce s s of se lection of data and i nt e rpr e t a t a cr. 

on the basis of policy goals (Benveniste, 1972). 

In the mid-sixties, Kantrowitz (1967) presented a propcsal 

for an institution intended to resolve conflicts about facts in 

technical and scientific disputes - a Science Court. This idea 

did not receive much attention until the mid-seventies ~he;. 

Kantrowitz 'Was named a chairman of the (U.S,) Task ForcE' of th£' 
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Presidential Advisory Group on Anticipated Advances in Sciencé 

and Technology. The Task Force recommended in 1976 that thé 

idea of a Science Court should receive serious consideratio~. 

"The ass~~ption inherent in the Science Court conceF~ is 

that factual claims can be debated and res~lved apart from q~es 

tions of 'social value'" (OEeD 1978). The pr oce dur e pr opos e c l:::' 

the Task Force as an experiment consists of the ide~tificatio~ 

of science issues about which there is conflict and the appoint 

ment of case managers for each side of an issue. It er.boèies 

both an adversary process and a mediation process. Pa~els o~ 

scientists would serve as judges. 

Case managers would start by formulating a series of fac 

tual statements that they regarded as most important to their 

case. These statements would consist of results of experime~ts 

and observations. Their relevance would be ruled on by the 

judges before presentation. Each side would then present its 

statements a~d challenge those of the opposition. Those state 

ments accepted by both sides would be the first informatio:-. 

output of the science court. 

A mediation procedure would then be employed to narro~ the 

area of disagreement or to negotiate a revised statement 0: fa:: 

acceptable to both sides. Ne~ly accepted statements wo~lè be 

added to the original list. Those statements which remain C~ê} 

lenged would then be subjected to an adversary procedure. Afte~ 

presentations and cross examinations of evidence, a ren~~e= atte~~t 

at mediation would be made. If mediation was still not suc:ess:~l, 
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the judges would write their opinions on the contested statement 

of fact (Bulletin of the Atomic Scientists, 1977, p. 45). 

The critics of the Science Court concept suggest tha: th€ 

use of court-like procedures does not provide guarantees of ob 

jectivity or of freedoM from preconceptions. Furthemore, the 

formalization of the procedure may cause observers to attrib-';:'E 

higher conclusiveness to its outputs tha~ the conte~ts of thE 

proceedings merit. 

Nelki~ (1977, p. 27) points out that the most usef~1 

attribute of the Science Court concept is its plan to or9a~izE 

a forurn in which opposing parties confront each other on specific 

issues. The objective of the adversary process should not be to 

reach a judgment but to "reveal the assumptions underlying dif 

ferent views and the multiple dilnensions of policy problems tha: 

make them so difficult". 

Abrar-.s and Berry (1977, p. 52) suggest that mediation e::, 

ployed by itself is a better process for "bringing out the facts 

through better communication, whether differences remaineG or n8~". 

The mediation approach to resolving technical and science co~tro 

versies has received increasing attention (DEeD, 1978). Me=ia:'lo~ 

involves voluntary meetings for discussion and ne ç o t i a t i on aT:",O::; 

parties who promote conflicting information in the presence of a 

mediator and discuss disagreements about facts. The mediator's 

role is not to judge but to guide and facilitate the process. 

This process is aimed at narrowing the extent of disagreement 

through clarification and delimitation of the areas of disa~ree 

ment. The model of mediation is closer to what Churchma~ (1971) 
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describes as a Kantian information system - the emphasis is upcn 

synthesizing alternative perspectives to obtain a valid sta:e:-:-.e:-.: 

of information. The mediation process req~ires a well-define~ 

frame .... .or k of rules for validation and comparison of differe:-.t 

vie\o.-points. Conflicts which are largely technical ca:1 be better 

resclved by mediation. 

The adversary process in the Science Court, by co~tra£t, 

can be viewed as an Hegelian information sys t er. .... 'here the max i » 

mizatio:1 of conflict permits the identification of irrplicit 

assumptions. Making such assumptions e>.plicit may lead to the 

enlightenment of judges and perhaps participants. The dr ar.e of 

the conflict generated by the adversary procedure~ encourages 

qualitative changes in the opinions, emotions and values of 

participants and observers. Ill-structured problems anè con 

flicts which involve a high degree of disagreement on values, 

not just fact, are especially amenable to Hegelian inq~iry 

sy stems. 

Both the mediation and adversarial processes are of val~E 

Slnce many questions appear to be questions of science b~t ca~~2t 

be answered by science alone. Weinberg (1972, p. 209) has de 

fined these questions as trans-scientific in nature, altho~~~ 

-these questions, epistemologically speaking, are questio:1£ c! 

fact and can be stated in the language of science". For exa~Fl(, 

questions which involve estimation of very improbable events are 

questions of fact but, because of economic considerations, scie~ce 

cannot provide the answers. "To demonstrate with ninety-five pe: 

cent confidence that the carcinogenic response rate is less tha~ 
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one in a million, an experimenter need only feed three millior. 

animals at the human exposure rate and compare the responsE ~ith 

three lI'\illio:1 control animals that have been raised under ièe:-, 

tical conditio~s b~t ~ith no exposure to the che~ical. As a 

practical matter, however, scientists cannot conduct this '~E~a 

mO'Jse' experiment because it would require feeding and cari!î; 

for six million rode~ts for eighteen to twenty fo~r rn=~ths, 

Scie:1tists therefore test significantly fewer animals at muc~ 

higher dosage rates ... The agency can never be certai~ whethe~ 

a che~ical that causes cancer at high doses will cause ca~CE~ 2~ 

the lower doses to \o.'hi c:-. humans are typi cally exposed" (!lcGë.:- i t~: 

1979, pp. 733 - 7 34) . 

The deterrr.ination of validity is therefore a policy (v a ï ue : 

decision rather than a scientific determination. This fa~t ar:= 

the observatio~ that "scie:1tists today are listened to m'Jc~ ~~~E 

and believed much less" (Brooks, 1975, p. 257) lead us to the 

importar:t proble~ of identifying a process for obtaininç bE:~Er 

information and resolving conflicts about values, 

VIII. In!or~ation Ab8~t Values ar:d Resolution of ValUE Co~!li~:~ 

The past decade saw the development of advocacy politir~ 

promoting the follo\,o'ing key s Loç ans associated with comr-un i ce t i or. 

information poli cies: participation, demysti f ication and a c c ou n t 

ability (Nelkin, 1975). Several mechanisms were proposed for the 

improvement of inputs on values into the decision process te 

achieve these goals. For example, the Report of the Cor.~ittc~ 



for Scientific and Technological Policy of the OECD (1978), en 

titled "Public Participation in Decision Making Related to Scie~ce 

and Technology", lists the f o l Lov inç mechanisms: 

a) Advisory boards 

b) Public hearings 

c) Cor.- .. rr.i s s i on s of Inq:Jiry 

d) Special Ad Hoc Mechanisms (e.g. opinio~ pelIs 

surveys, in-depth interviews, and literature 

scanr.ing techniques such as Codin 'olve) 

To these mecha~isms one m~st add hearings he16 by courts. 

The court sy s t en., especially in the U.S., has beer. called upcr. 

to resolve scientific questions about which there is significant 

dispute and uncertainty in the sc ienti f ic COIT'.:71'~mi t y . 

Ad\'isory boards are used by many governments as me chan i sr.s 

for consultation with diverse interest groups. These boards con 

sist typically of members with special expertise and/or mer.be r s 

dr avn f r orr different interest groups, Advisory boards are there 

fore used to elicit information abou t group preferences t.r.r oc c r; 

representation, as well as to enhance the level of technical 

expertise for decision making. 

Public hearings are one of the most frequent respor.ses te 

pressures for greater public input into decision making. A sys 

tem of legislative hearings is very extensive in the United State::, 

·Congressional hearings serve as the principal mechanism by wh i cr, 

legislators collectively assess public views and interests re 

lated to legislative proposals" (OECD 1978, p. 68). To increase 

the credibility of the process as well as to ensure broad 

.. 
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participation, comrr-.i ttee meetings have sometimes been televiSE::. 

Closed circuit television systems between Washington and loca: 

communities have also been implemented to allo .... ' remote partic:.. 

pation in puc Li c hear .i nç s , In ct.he r countries such as De:-- .. r.e r-: . 

France and Germany, p'..lblic hearing processes are generally re 

s t r i ct.e d te. a dr. i n i s t r a t i ve and regulatory de c i s i on mak i nc , 1:-: 

ParliaJne:1tary s y s t err.s such as the U.K. and Canada, le~isla:i'.·E: 

p~blic hearings are held occasionally but with little iT:l?àct 

upon the policy making process. liA more general r e spon s e i:-: 

these la t ter c ourit r i es ha s been to re lyon extra -par 1 .i erne nt.a r y 

institutions as a primary means for informing policy makers. 

These include such mechanisms as Royal Commissions, major in 

quiry c orrr-f s s i on s , adrr.i n i s t r a t i ve tribunals and public 

inquiries" (OEeD 1978, p. 69). 

Commissions of inquiry may take a number of forms. Royal 

Ccmrr.i s s i ons may be appointed for a fixed duration to exar..ine a;:è 

report on specific policy matters or for an indefinite duratio~ 

to pr ov i ô e continuous advice. Other types of comr.i s s i or.s rr.ê.Y be 

concerned .. dth information on specific projects. COlTl!7".issio:-:s cf 

inquiry are considered a means of guaranteeing that the full ra:-:~e 

of public opinion on given issues is explored. In particular, fer 

issues which directly affect minority groups, inquiry throuç~ a 

commission tends to ensure an open channel for minority opinic:-:~ 

which are often poorly represented. When the prime function of 

the Canmission is to explore values held by the public in COIT-Fle>. 

technical issues, the commission must engage in a process of 

public education. The inquiry becomes not only a me cb an i srn for 
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information collection, but also a mechanism for informatior. 

diffusion. In the process of discussion and debate during the 

inquiry, the comrr.ission learns about comrnun i t y values while t r,e 

community learns about the issues and r e exarri ne s its ovr. ve ïue s . 

In contrast, when the prime role of the com;.,issio::-. is te: 

resolve conflicts or to validate Lnf orrna t i or. the I nqui ry is us e ê 

mainly as a me c han i sr. to e s s err.bl e , challenge a:-.:: E';ô:~ê~E: e v i ce r.c s 

in an effort to narro~ differences, and make a final judgmer.t ~ith 

the highest feasible level of certainty. 

A revie~ of experiences in the l.Y. (The ~~n=scô:E !n~~~~~ c~ 

1977) and in Canada (The MacKenzie Valley Pipeline Ing·_:.iry cf 

1974-75) led to the f o Ll ow i nç r e comrnenô a t i onr: for the. c oriduc t 

of future national inquiries (OECD 1978, pp. 89-90): 

"Sufficient time for the critical preparatory phases rrust 

be allowed for, and reliable preliminary infomatio:l is esse:-:~iê.: 

if all participants in such inquiries are to have an equal oppor 

tunity 0: put t Lnç f orwar ô their particular e r çumen t s . Financial 

assistance to certain groups appears to be especially warra~te:: 

to ensure a more democratic representation of views a~~ i~tere£~£ 

before an Inquiry. 

"Inquiries that proceed by a structural discussior. of ea:~ 

major issue, as opposed to some more arbitrary sequence of rrc 

ponent and opposition intervenor groups, not only have the 

advantage of reducing the presentation of repetitive testimony, 

but, more importantly, of developing a cumulative information 

base from which to assess cumulative impacts. Recourse te the 

adversarial approach to the examination and cross-examination of 
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witnesses and testimony can often result in more critical infor 

mation becoming available, in the more thorough and penetratin:; 

examination of competing claims, and in the clearer a r t i c u La t i cr; 

pf individual and groups' interests and biases. This is all t~E 

more true when there is but one major proponent, as was the caSE 

at Win d s cal e . ! tal soh a sit s dis a è van tag es, ho",' eve r, e s p e :: i ê : 1 y 

vhen it r e s u ï t s in sometimes exclusive reliance or. J avye r s a r, :: 

technical experts to the detriment of direct citizen participê 

tion. Developing a sy s t ern of more flexible formal and ir.:orr.,2.1 

public hearings, at which citizens and experts alike can par:ici 

pate, represents one possible approach. More carefully struc 

turing the treatment of issues themselves in terms of their 

policy-related and technically-substantive components, is 

another" . 

In place of formally constituted commissions, goverrune::-:ts 

may employ a variety of committees to increase channels of cor 

munication froffi the public to decision makers. The ?rDble~s ~i:~ 

these and' other organizational methods for collecting infor~a~io~ 

about values are cost and the limited capacities of infom.atic:-. 

channels. These limits force selectivity in the con,·...;nica:ic:-. 

of values. 

In contrast to organizational methods of collecting in:cr 

mation about values, public opinion polls, in-èepth inter\'iev:s, 

~il questionnaires and other survey techniques permit better 

control over sampling methods for determining value profiles, 

but suffer from problems of instrument validity. The lack of 

opportuni ties for two-way communication and feedback is a rr.aj or 
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threat to the validity of interpretation of their results. 

These indirect methods of surveying opinions should be regar6e~ 

as barometers of change rather than as inp·.lts of specific ir.fcr 

~ation. For example, the u.S. Forest Service develope6 a~~ irr 

plemented experimentally a system to survey written public op i r.i c-, 

f r orn various p .. rr l i s he ô s our ce s . This syst er., called Coèir .... ·c~\·e, 

~tilizes conte~t analysis of relevant written statements (e.ç. 

letters, reports, petitions, editorials, etc.' to produce a 

public opinion profile about a particular issue. The valièity 

of the instrument as a means of identifying a profile of putli~ 

preferences is doubtful. It may be useful, ho~ever, as a sensi 

tive warning system abo'..lt changing values or as a supplementary 

sour ce of conf irmat ion of other data. "The Ccd i nvc I ve sys t er. is 

basically conceived of as an analytical tool, which per~its 

policy-makers to evaluate a broader spectrum of attitudes tha~ 

may emerge at public hearings or in response to public annou~=e 

ments" (OreD 1978, p. 93), 

It is hard to deterr..ine the final arbiter 0:; the v a Li c i t y 

of value inpu~s. In some countries, such as Canaèa, matters 0: 

value judgment are ultimately resolved in the Federal or pr ov i ri 

cial cabinets depending on the jurisdiction and decide~ by a vc~e 

of Parliament. In the united States, for example, courts have a 

more prominent role as arbitrators of social value informatio~. 

The employment of judicial or quasi-judicial processes to resolve 

questions of values or information validity suffers from s e ve r a I 

shortcomings: 
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(1) the right to participate - i.e. legal 

standing - is ofte~ restricted; 

(2) the processes are costly and time consuming, 

hence, their use may open opportunities for 

strategic manipulation by parties who atte~pt 

te s~bvert the process of conflict resol~tio~. 

Furthermore, costs impose constraints upor, the 

ability of certain groups to participate in the 

process; and 

(3) standards of proof may not meet the criteria o~ 

the efficient utilization of information. 

The advantages of judicial or quasi-judicial processes lie 

in the guarantees of fairness that due process offers. It sho'~lè 

be noted that, in many instances, courts and other judicial boèies 

have taken a liberal position in granting standing, significantly 

broadenin~ the potential for participation in the process. Costs 

and delays in these processes may be a major proble~, b~t gove~n- 

ment financial s uppor t for participants (even those ",'ho a cvoc e t e 

positions opposed to those of the government) may overco~e SO~E 

of these barriers. The rigidity of courts in employing the 

standard of proof is no~ reduced at least in the United States. 

Franson et al. (1977) observe that recent U. S. sta tute sand c ccr t 

~ecisions have followed a risk-benefit approach where the standard 

of proof has varied according to the gravity of alleged har~ or 

benefits of the defendant's activity. There is increased flexi- 

bility in the sense that a lower standard of proof will suffic~ 



- 80 - 

where: (1) the magnitude of the damage, should it occur, w01.:lè 

be large; (2) the probabi Ii ty of occurrence is s ignif icant; a:î: 

(3) viable alternatives exist. Franson et al. (1977) note tha: 

,Canadian courts do essentially the s an.e thing ir. det.err..ir.ir,s 

whether preliminary injunctions should be granted under the tes: 

of balance of convenience. TheSE flexible standards preve~t t~E 

loss of information which accrues from step-~ise informatic~ 

filtering, and uncertainty "absorption". 

All the processes described above ass~~e that participê~ts 

are equipped ~ith sufficient information and understanèins to 

define options and express value preferences about these'optic:îs. 

IX. Access to Information and Riohts of Confidentialitv 

Access to information can be defined in tern.s of legal 

authority or right to retrieve a particular data set and in 

terms of the cost associated w i th retrieving and processing t r.e 

data. Most governments are endowed with extensive powers te 

acq~ire information. Therefore, the right of access to'infc~~2- 

tion held by the government is an important factor in decisi0~ 

making about scientific, safety or economic matters. The Vnite: 

States and Scandinavian countries have pioneered in estatlis~ir.; 

individuals or organizations outside government can ask for 

the rights of citizens to obtain government documents and othe~ 

information in the possession of government. In these countries, 

information without having to shov .. · a "special interest" in 

acquiring this information. Clearly, these rights are 
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restricted in certain areas where security or the rights of ot~ers 

are concerned. In some c ount r Le s , such as Norway, informa t i c r, 

access is restricted when there may be a threat to na t i on a : ecc- 

nomic intere sts . Experience \Id th the D. S. "sun sh i ne Act" 0: 19 -;--; 

revealsJthat legislation allowing access to information increases 

the bel~ef in the integrity and perceived accountatility cf çO~Er~- 

the government. Franson et al. (1977) suggest that the l- . • COJi' __ lne:::: 

ment rather than helps to inform the public. The major seekers 

of information in the D.S. are industrial firms attern?tinç to 

gather information about competitors, and individ'Jal~ seekin~ 

access to personal records. One thriving, business-intellioe~ce 

firm is no~ operating a processing system which permits, for a 

fee, access to and analysis of information in government files. 

"It would seem, therefore, that such mandatory information èis- 

closure measures are ... largely passive" (OECD 1978, p. 19). 

In Canada, recent attempts to introduce a freedor of infer- 

mation bill temporarily died with the defeat of the last govern- 

ment. The federal cabinet has, in the past, published guidelines en 

the production of documents for parliamentary purposes. TheSE 

guidelines could not, however, be utilized by a citizen against 

effect of the federal Official Secrets Act and the oath of office 

of government employees leads to a practical presumption acainst 

disclosure. Agencies may have the discretion to release infor~a- 

tion, but there are many organizational incentives which militate 

against disclosure. 

A policy of increasing access to government files sorneti~es 

results in a lower availability of information. Frequently, th€ 
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perceived security needs of data contributors may not be satisfied 

by a government agency collecting the information. Under thesE 

circumstances, the contributors of information may not cooperatE 

~d may, at times, provide misinformation, particularly in rna t t e r s 

concerning sales, production processes and product compositio~ 

data. 

In October 1979, The Business and Industry Ad\'isory CO::-:-~~.i t t e e 

(BlAC) of OECD published the vie~s of its Chemicals Subgroup re 

garding controls affecting commerce in cherr.icals. They state':: 

"The legal requirements for reporting that Governments have re 

cently imposed on the chemical industry include information that 

traditionally has been considered confidential. Furthermore, 

differing, mandatory public-disclosure requirements with regard 

to reported data have also been imposed and are under considera 

tion by various governments ..• Information such as the method 0: 

processing, the uses, the timing, or the distributio~ of a par 

ticular chemical, all is considered proprietary because it repre 

sents potential business or an advantage which one company IT,a', 

have over its competitors. A company may have spent considEra!:le 

resources to obtain this advantage and it may be lost if this 

information is freely given to its competitors. The chem i c a l 

industry is not opposed in principle to providing to Govern~e~t 

information that is necessary to assess the potential risk of a 

chemical to man and his environment. It is, however, strongly 

opposed to the unlimited releases of any information, beyond the 

usual limitations which contracts, licenses, and even governmental 

arrangements provide for the protection of technical data, since 
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those limitations do and would, protect commercial and innovation 

interests" (BlAC, 1979, pp. 5-6). 

There is merit to demands for confidentiality of infcr~2- 

~ion when the sacrifice of vital economic interests (national cr 

individual) occurring with the release of information cannot bE 

balanced by benefits. The difficulties in applying this Frin 

ciple lie in reaching an agreement on the locus of the asseSS~E~t 

and decision process. For instance, if industry is allowed, ~ith 

out checks, to determine whether particular information should be 

released or not, the integrity of the process will be do~~teà 

since industry clearly has interests which are dominated by a 

responsibility to stockholders to obtain maximal economic gains. 

In addi tion, government is often suspected of partiality to po ..... ·er 

fuI, concentrated economic interests who may incur high benefits 

or costs from regulation in contrast to the diffused bene:its and 

costs experienced by the population at large. :urthermore, the 

industrial sector itself does not have full confidence in the 

ability of government to defend industrial rights of confiden 

tiality when there is a temporary surge of public sentiment 

favouring release of information. It seems plausible to e s s ur-c 

that industry has the best ability to evaluate the econor.a c \'811..:E 

of information it has produced. Nevertheless, representatives c: 

the public, aided by independent experts, can identify infor~atio~ 

whose release may be in the public interest, even after considera 

tion of the costs of compensating the source of the informatio~. 

A process by which industry can designate information it provideE 

to government as confidential, with checks offered by an 
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independent audit cOTM'littee to represent public interest, may 

permit a more equitable balancing of rights to confidentiality 

and the public right to kno~. To ensure fairness, rights 0: 
tBppeal on determinations by such an audit committee sho~lè bE 

granted to both industry and the public. 

Governments must accept responsibility for securinç cc~ 

fidential information as long as such information retains the 

confidential status assigned by industry. If inter-governmental 

exchanges of information are required, or access to co;.fide~tial 

information is to be granted to outsiders, the security arrange 

ments of information receivers must meet the same standards as the 

source. These information sources must verify that recipients 

of information maintain security and are legally liable for 

damages accruing from unauthorized release of confidential 

information. Industry should be pre-notified and given the 

chance to object to plans to grant others access to confidential 

information. 

Some data are economically valuable, though not confide;.tial 

in the traditional sense of the word. A firm may have an invest 

ment in the preparation of data for government use (e.g. notifica 

tion information for new chemicals). If other firms can use these 

data once they are on file, without compensating the original 

producer of information, they obtain an unfair competitive advan 

tage. It aeems reasonable to demand that costs accruing to a 

firm in the preparation of information required by the gO\'ern 

ment be shared by subsequent users, at least for some specified 

period of time. 
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T'here are areas where the right of the public to krio .... ; 

supersedes any other considerations. When a product is intro- 

the producer and the marketer to inform the public abo'Jt r.1aJc~ 

duced into regular commercial channels, it is the obligatio~ cf 

health risks involved in its use. Employees in contact y;ith 

dangerous compounds during the production process also ha~e the 

right to be informeè about risks. In these and similar case~, 

it is not simply the right of access to information v,·:r.ich is 

requirl'ed, but also the obligation to transmi t informatior .. 

This is a~ active rather tha~ a passive obligation on the 
I 

ir.formation source. It implies a duty to ensure that in:or- 

mation is received ana understood. 

Attempts by government or industry to inform the public 

must be carefully designed since the forms and media of cornrnur.a> 

cations have a high impact upon kno~ledge an~ values. 

X. The ~1anager.lent of InformatiOrl Diffusion 

There are several possible social objectives for diffusio~ 

of information concerning chemicals: (1) to increase public co~- 

petency to participate in decision processes concerning reculatic~ 

cf chemicals; (2) to increase competency of individuals in makinç 

infonned market choices; (3) to insure competent use of cher..icals; 

and (4) to increase the abilities of individuals and organizations 

to cope effectively with crises if and when they occur. 

Communications have the potential to affect value syster.:s. 

Strategies of communication may consciously focus upon value 
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change and behavioral manipulation rather than the mere pr ov i s i o 

of information. However, at times, value change and behavioral 

modification may be unanticipated by-products of an effort te 

.inform. 

The realm of science and technology has seen in recent 

years a variety of government efforts at information d.i f f us i cr. 

~'ith differing impacts. Such efforts have included study circles, 

mass media campaigns, establishment or sponsorship of non+qcve r n 

ment Lnf crme t i or, groups and the promotion of self-study s y s t er.s , 

In spite of the above efforts, surveys consistently find tha~ a 

large part of any population escapes contact ~ith certain pieces 

of information which are ~idely reported. 

Before revie~ing the relative advantages and shortconings 

of different diffusion strategies and relating these strategies 

to objectives for the diffusion of information about cher.i cs Ls , 

it is riecessary to describe some of the basic characteri~tics 

common to diffusion programs. 

There are three processes of information selectio~: 

exposure, perception and retention. The physical exposure to 

the message is determined to a large extent by the choice 0: 
channels for communication, although accessibility to a channel 

~y not necessarily imply exposure. Books, pamphlets, ne~spapers 

and television reach millions of people; yet they are more likel~' 

to reach those people with higher socio-economie status, educa 

tion and more community involvement, often in leadership positions 

(Feldman, 1966). Much exposure to information ~ill be indirect 

and accrue through social interaction networks (Vertinsky et ~., 
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Research suggests the existence of a multi-step flo~ o~ 

1972). Y.atz and Lazarsfeld (1955) have demonstrated, for exa:.-,::l~, 

the relationship between social organization and the receptic~ 

of information from the mass-media. 

information in society in which one opinion leader may info!"~. 

an= influence other opinion leaders and they, in turn, in:cr~ 

and influence their follo ..... ·ers (Defleur, 1970). Clearly, app r c- 

priate use of the existing social organizations or the pro~ctic~ 
I 

of specialized social organizations is an important de t e rrr.i nar t 
I 

of the fate of inforr.lation inputs to a social syste~. The fi1- 

tering of information throug~ a social information network ma , 

inappropriately magnify or discount certain dimensions of the 

information. 

Magnification, decay or subversion of information depen:1E 

upon individual processes of selective perception and retentio~. 

People tend to read, listen or watch primarily those things ~~ic~ 

fit their preconceived notions about a subject. In sortin~ a~è 

interpreti ng in: orma t ion, an indi vi dua 1 tends to re Ly upor, e s E '.l.-,;::'- 

tions based on past experience which have proved to be generally 

reliable. What is perceived tends to be governed by perso:-:a1 

interests,wants, concerns, fears, hopes and expectationE - 

lDotivating forces that are acquired through experience (Vcrtinsky 

!! !.!.., 1972). It is not su:.:-prising that environmental gro'..:Fs, 

with lengthy experience with environmental problems, would ten~ 

to focus upon environmental cost information about a ne ..... c ornpounc : 

while those frorn the chemical industry would tend to focus 0:-: 

information about the benefits. Similar processes affect the 
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retention of new information and the process by which prior 

information is revised. 

The design of messages directly affects the process cf 

selection. As has been indicated, the form,the intensity a~":: 

the emotional associations of the message all contribute te the 

impact the message may have upon the knowledge and behayior of 

the recipient of information. 

Vertinsky (1979) suggests several strategies for infor~a 

tio:î disseminatio:-:. Whe:î the information content concerns t!;~ 

ge:îeral nature of the problem and the specific goals are the 

focusing of attentio:î and the triggering of social interest, 

then the target of diffusion should be the population in general 

but opinion leaders in particular. The preferred media mix is 

television and radio for conceptual messages and printed media 

for details directed at opinion leaders. Continuity in diffusio:-: 

efforts should be emphasized over intensi t y in order to rn i n i r.i z e 

information overload. Detailed information should be directe= 

at comrnun i t y facilitators such as teachers and members of vcl un 

teer groups, with the population at large informed about the 

availability and location of sources of information. Ir. adèiti~:î 

to traditional mass media channels (in particular the printe= 

media), specialized channels such as interactive computer pro 

grams are also recommended for dissemination of detailed 

information. 

Vertinsky (1979) recommends education aimed at impro\'ing 

general abilities for processing information and rational èecisio:î 

making. The primary target populations for this long terr.. strategy 
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°uopuo~ 'UOT:tEi\OUUI TET..I:tsnpUI 

TwoJ~t<~~~ ~~ fœ5u.~~'?-~~mEÙClDp:ts.T.à~:-: 
u~ ,(:ta.JES pUB aJ~~ uEwnH JO UOT:tEn TEi\3: al{~ : ){S~è£ uEwnH 

are ~J:~~p~\~Yer~-OC)y ~~~eo dl~lt>fpti~i'tltl a'S:) tTi~~Jl$TS 

Information must be specific, clear and simpei\ëT.-<:(Cét8:itAA~~·:tQl.!;::: 
I ":tuawssassv ){S~è£" I (9L61) ..IauqBd °a d~TTqd pue or OH I£e/l\:to 

availability must be high, and intensity must be controllea to 
• l{;J..IEW 'I E~ ..I:tsnv I D..Inquaxe~ 1ST s£Teuv 

avÔ~ïPl~îo~·ft.;i1 T:tSUI TEUoT:tEu..ra:tuI I S-SL wnPUE..IOWaW 
4~..IEaSa~ IS T4Suor:tETaè£ ){S~è£-:tTJauag ..I..IE:tS a4:t uo s:tuaillUlOJ 

:sa:Jua..IaJa..Id ~aTEai\aè£ ' (SL6T) ual{0:) o~ or pue or OH I£E/I\:tO 

- <:v<: - 



- 90 - 

Experience with ir,!ormation campaigns in science 

and technology is limited and mostly involves information concern 

ing energy issues. For example, in 1973, the Swedish government 

initiated a major project of public information. The mechanis~ 

chosen was that of ·study circles" (Nelkin, 1977). The Swedish 

version of this mechanism was comprised of small study groups 

run by educational corrunittees of various organizations, such as 

political parties, trade unions and religious organizations. The 

government provided financial resources and documentation to 

participating organizations. The Swedish government also 

established a specialized corrununication channel in the form of 

an independent resource group consisting of experts in the rele 

vant fields. The mass-Media were used only as a means of focusing 

attention on the problems and on the opportunities to acquire in 

formation. Not surprisingly, the majority of the 80,000 "parti 

cipants" carne from the already well-educated, well informed, 

politically-active pop~lation groups, not from the groups who 

were, perhaps, most in the need of knowledge- (DECD, 1978, p. 26). 

An alternative approach employing the printed media was 

attempted in Sweden in 1977 by Centrala Drift1endningen - a 

non-profit, quasi-governmental organization. This organizatio~ 

published booklets on nuclear energy for distribution to schocls, 

study circles, trade unions, companies and other organizations. 

Environmental interest groups discredited these materials as 
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"propaganda for nuclear power paid for with government f ur.c s " 

(OEeD, 1978, p. 29). 

The f edera 1 government of Wes t Germany has al so co:-,::..::- te::: 

an information cëir.\paiqn concerning nuclear energy. The c;?Oê~ 

was to di s semi na te inf orma ti on and i ni tia te an t· op i ni or. f c r r.i r.c 

process" (OECD, 1978, p. 32). Started in 1975, the c arcpe i ç r. was 

an e x arr.p î e of the utilization of mass media and initiatio:-. 

and mobilization of social support structures. It continue::: 

over a lonc; period of time, starting with the priming of 

p~blic interest. It provided detailed information to interest 

groups and individuals upon request; developed an outstandin~ 

series of handbooks and other general information materials; 

and utilized existing organizational infrastructures to 

stimulate on-going discussions. Seminars were organized for 

special target groups and information packages were prepare::: 

for schools and other centers of education. 

The dilemma which is common to these and other inforrr,a:'io:-, 

c aripa i qn s is the uncer-tain identificatio!1 of the bound a r y bet .... ·ee::-. 

effective informatior. dissemination and men i pu La t i on . V;~3t IT,::y 

appear to some as information made accessible, may appear to 

others as propaganda filled with biases or oversi~~lificatic~s. 

In the design of information diffusion strategies, one rr.ust 

consider not only the integrity of the COmMunication process, 

but also the appearance of integrity. Furthermore, a Ion:; 

term view must be adopted in contrast to the characteristic 

political myopia of governments which prefer short tern- 
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remedies. An investment must be made to improve the abilities 

of the public in general to receive and process technical 

information concernina risk. 

- XI. An Ada1?tive Dynanic InformaUon Stratecy 

The arena of decisions concerning regulation of che~icals 

involves potentially large benefits and risks. Because o~ tiç~ 

costs of information and constraints which severely limit the 

pace of information acquisition, the decision process is locke~ 

in a world of hypotheses (Hollins, 1979; Hafele, 1974). As a re 

s u I t lit is sometimes necessary to substi tute val ue judgme-nts 

for rigorous tests of particular assumptions. In other decisio;. 

situations, one must adopt a trial and error methodology 

to learn by doing. Segmentation and separation of dimensions 

of evaluation, which characterize the disjointed incre~ental 

modes of decisions in our society, may create paradoxical 

situations where an extremely conservative quest for safety 

in one dimension leads to reckless risk takinc in other 

dimensions. 

Wildavsky (1980), for examole, has deMonstrated tha~ 

safety tends to be positively related to wealth; i.e .. "r i che r 

is 5afer~. Although a broad generalization, this statement does 

indicate that with greater wealth there are more opportunities 

to acquire information and develop technologies to improve safety. 

As ft consequence, information policy concerning chemical 

risks st,ould not prevent innova tion, but direct it in a manner 

..J 
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which maximizes net social benefits. To achieve this goal, 

it is imperative to obtain the maximum value from all existi~c 

information bases, to learn efficiently f r or- new experiences, 

and to inve~t in the development of a capital stock of in~or~s 

tion so as to maximize future expected yields. 

Full utilization of available .i nf orrna t i on about c:-Je:-:-"::':ê.:~ 

requires the establishment of a network which interconnects thE 

many existing information systems to permit efficie~t re- 

trieval. The rie twor k must be augmented by groups of experts t c 

facilitate integration of data and to act as human processors 0: 

information. These groups should be equipped with a decisior. 

support system to reduce biases in assessment. Organizational 

mechanisms such as science courts or mediation boards should be 

established to evaluate quality and validity of informatior. .i r.- 

puts into the network and to resolve questjons which are largE:y 

technical. Their function would be r e s t r i c t ed to the ccr r e c t i cr. 

of probability distributions a!;~ociated ~ith different hypotheses. 

They would not rule on the acceptance or rejection of these 

hypotheses. Standardized protocols of testing and other 

data acquisition procedures should be developed to permit 

the collection of consistent and comparable information. 

Societal monitoring programs should be established as part of 

the network to provide early warning and permit accumulation 0: 

experience through quasi-experiments. For example, a auasi 

experiment could include the introduction of compounds or 

changes in their use es experimental interventions in what 

Campbell and Stanley (1973) have called interrupted time- 

series designs. 
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A multi-tier system of information acquisition should 

be implemented which is motivated by the criterion of maximizins 

the expected net value of information. Such factors as level 

of exposure, persistence, suspected adverse impacts, perceived 

benefits of a che~ical, and control possibilities offered by 

better infor~ation would simultaneously form the basis for 

movement up~ards in the tiers. Formal criteria should be 

tempered by the e~plo}~ent of discretion to permit recoçr.itior. 

of individual characteristics of compounds and their patte~ns 

of use. 

Since many of the questions of information interpretation 

and acquistion are questions of values, forums for public 

participation should be established. A communication strateç)' 

should be implemented with the objectives of providing 

information, triggering value identification and opinion 

formation processes, and improving societal abilities to process 

risk information. Since so little is known about the opti~al 

formats for information diffusion and public participation, it 

is necessary to experiment with a diversity of techniques ir. 

order to find those formats which lead to societal consens~s 

without inhibiting technical progress or taking irreversitle 

and unwarranted risks. 

Movement toward an informed society requires openness 

in information systems. This may impose significant costs 

upon innovation and conflict with property rights which have 

been considered basic to our economic system. Furthermore, 

openness which threatens the vital interests of organizations 

supplying information could lead to temptations to distort 
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information inpüts. To ensure the integrity of informa- 

tion collection and preservation of rights, the confidentiality 

of valuable informat ion must be secured and compensation pro';iàe: 

• 
for economically valuable information which is releaseè w i t.r.cc ; 

authorization. Mechanisms for the release of confidential 

a nf orma tu on in the public interest should insure that the r i c r t s 

of all ~arties involved receive adequate protectio~. 

\\'h1ere risks are imposed on a population, society has t r.s 

The likelihood of implementing a chem i c a I Lnf ormat i on peliey 

right to be informeè. This right implies an obligation or. 

hl "h h . those ~T 0 are the sources of r i s k to ensure t at t ose wno 

are exposed, or may be exposed, to such risks are kept fully 

informed. Only ~ith these safeguards will each member of 

society be able to make intelligent and informed decisions 

on matters of importance and concern to all. 

XII. The Canadian Point of Vie~ and S~me Specific Guideline~ fo~ 
Implementation of a Chemical Information Policv in Ca~a:a 

A. Questionnaire Results and Some" Specific Guidelines 

in Canada depends in part upon the social acceptance of its prin- 

ciples. A policy upor. which there is a national consensus i~ 

likely to be implemented without delay if the government bur e a.i- 

cracy strongly supports it (Thompson and Stanbury, 1979). A polie)' 

which is likely to mobilize strong opposi tion from industry vou ï ô 

tend to have a low probability of implementation. 
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To assess the positions of different groups in Canada 

toncerning information policy, a questionnaire was designed 

and distributed to all members of the Canadian Chemical Producers 

Association (CCPA), a sample of members of the Canadian 

~anufacturers of Che~ical Specialties Association (CMeSh), 

senior e nv i r o nrne nt.a l regulators in the Federal r,overnment 

and in two provincial governments (Ontario and British Co l urr.b i e l , 

and environmental protection groups. 

Seventy chemical producers, 18 regulators and 10 interest 

groups responded to the ouestionnaire. The questions dealt 

with information access and exchanqe policies as well as 

treatment of confidential information. Participants in the 

survey were asked to indicate their agreement or disaqreeme~t 

with policy statements using a 7-point Likert scale. A brie: 

summary of the results is given below. 

There is a consensus that information relating to public 

health risks from hazardous chemicals should be generally acces 

sible. Regulators and public interest groups tend to f av cr 

stronger involvement of public interest groups in the proces~ 

of exarr.ining information as well as providing informatioT'. abou t 

public preferences to the decision process. The positior.s 0: 

industry tend overall to mildly support public participa~io~, 

but there is a high variance in attitudes within industr~·. 

Regulators and public interest groups strongly sup~c~t 

government funding of resource centers to help the public 

and interest groups to gain access to information as well as 

process information which is retrieved. There is only m i l ô 
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overall support for this position in industry with opinion£ 

largely divided between those who are indifferent to the policy 

and those who support it. Only interest groups strongly su~?ort 

direct funding of interest group information retrieval and 

'processing activities. Regulators are sharply divided on this 

issue. Industry strongly objects to direct financial sup?crt 

of public intere£t groups. 

There is a consensus that both government and industry 

have the re sponsibi 1 i ty to pr ov i de informa ti on to people Y,';-IC 

are expose~ to risk. Not surprisingly, chemical producers 

tend to stronqly support direct industry involvement in the 

dissemination of risk information as opposed to dissemination 

of information through government channels. There is a consensus 

that the right of provision of risk information to those 

exposed to the risk supersedes industry's rights for security. 

There is also a consensus that information about government 

decision making should be provided to the public. In particular, 

the main arguments which influenced arrival at a decisic;. 

should be explained to the public. 

The major area of disagreement among the different parties 

i5 the treatment of confidential information. The difference lies 

particularly in the area of information sharing amons differe;.t 

organizations engaged in regulatory decision making and im?le 

Inentation. 

While interest groups and regulators feel that confidential 

data provided by industry should be shared with other federal 

agencies, industry tends to object to such arrangements unless 

the provider of information has control and satisfactory guara:1- 

tees that security will be maintained in the receiving agency. 
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The strength of positions held by industrialists depends upo~ 

the importance that innovation plays in obtaining a competitive 

edge in their type of business. Manufacturers of fertilizers, 

for example, are less concerned with information security 

than manuf act ur e r s of bulk chemi cal s. Interv i e .... 's wi th SOr.-,E 

chemical manufacturers indicated that security of confidential 

and econorr.ically valuable information is their prime concern 

with respect to potential changes in regulation of the industry. 

Furthermore, interviews indicated that without adequate guarar.tees 

of security, information inputs to government would tend to be 

minimal. Similar attitudes exist about federal-provincial EX 

changes of information. Some federal and provincial regulators, 

however, are not inclined to be strong advocates of such 

exchanges, perhaps reflecting the differences among governments 

in security arrangements. 

Sharing confidential data with outside contractors is 

strongly opposed by the chemical industry but is supported by 

public interest groups. Regulators are divided on this iSSUE, 

with the majority in support of confidenti~l data-sharing ~it~ 

contractors. Similar patterns of attitudes exist about sharin~ 

confidential data with those exposed to chemicals. Industry 

strongly objects to information sharing, regulators are di\'iàe~ 

on the issue, and public interest groups support government 

information sharing with those exposed. 

Clearly, release of information to those exposed to a 

chemical will hinder the prservation of security. The position 

of industry in this case is based on the argument that 



- 99 - 

information which does not directly bear upon health or 

sa f e tv shoul d be presumed irrelevant un l ess shown other .... ·i SE 

(e.q. throuqh a judicial process). 

Industry I s position can be summarized by the f o Ll o .... ·i;,ç 

~policy position: "information developed and paid for by a C0~- 

pany and designated as confidential is company property. ThE:!"E- 

fore, the c ornp any should have sole control over its d i s t r i but i or. 

even after it is disclosed to a government agency". This pc Li c . 
I 

position was strongly opposed by public groups anè gove:::-y;.rnent 

regulators. (It is interesting to note that while this pc Li cy 

contradicts the existing doctrine of cro~n privilege, it fits 

well with the e dn i n i s t.r a t i ve practice of maintaining secrecy.) 

Interv ie .... ·s wi th industry revealed that industry is larqel v 

is a source of concern to industry. 

satisfied ""ith current security arrangements and the ma i n t er.a nc e 

of confidentiality by governments in Canada. The threat of a 

change in practice which is not guarded by formal guarantees 

Traditions of informal information sharing and maintena:-:cE 

of secrecy by government may impede attempts in Canada to mO\'E 

into an era 'Wi th formal integrated information networks. A mD\'E 

into a formal information system r~quires a change ir. the 

1ega I infras tru ctur e to forma lly protect riohts to cc nf i der. ti ali t y 

and access. These rights are presently maintained throuch 

the exercise of administrative traditions and the coope r e t i ve 

framework of interactions between industry and government (Doern, 

1977). Formal information systems would require formal security 

arrangements. 
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Recent attempts to broaden the consultative process to 

include representatives of public interest groups seem to arouse 

little antagonism on the part of industry. However, resources at 

~e disposal of public interest groups in Canada are small è:;,:3 

limit their effectiveness both in representing the public or, 

issues of values and in providing information to the public. 

Since there is some objection to direct governmental financial 

support of interest groups, a first step to ensure inforrr,2:.ior. 

flow would be to establish independent chemical risk and benefit 

information resource centers with tripartite advisory boards 

representing qove r nmerrt s , industry and public interest ç r oup s . 

The method of financing these centers must ensure their inàEt='E:". 

dence from external pressures on particular issues. 

B. The American Influence 

The Canadian information strategy must differ f r or. a 

U.S. strategy not only because the political and social traditions 

and structures are different in Canada, but also because of 

smaller population size and ~ore limited resources. Canada 

cannot invest the resources on the scale contemplated by the 

United States in order to improve the information base on 

chemical risks. Thus, Canada, to a certain degree, will 

continue to depend on the United States for information 

aervices. Since the geography and the economic and social 

atructures of Canada are different from those of the Unite~ 

States, not all the information which is relevant to decision 

making in the United States is relevant to Canada. There is 

resulting need to filter information obtained fro~ the United 
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States and to adjust it to reflect Canadian conditions. Thl~ 

would supplement local data collection reouired for decisio~ 

making. 

One must also consider the impact of unintended infor- 

_ ma tion spi llovers wh i ch ma;: mi sinform the publ i c and SO~E 

decision makers. The intense exposure to u.S. mass-media anc 

the misperceptions they may induce must be corrected by 

appropriate counter-information which explains differences l~ 

conditions and values between the two countries (as well as 

pointing out similarities) and their implications for the 

management of cher. i ca 1 s in the env ironmen t. The locus of su c r, 

activities should be the proposed tripartite information 

resource centers. 

In s~, Canada can profit from information and expertisE 

of other countries but, ultimately, the regulation of toxic 

chemicals in Canada must be based on distinctly Canadian 

probl~.s and values. 
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Introduction 

This paper analyzes the influence of Canadian legal and insti 

tutional structures upon environmental regulation of the chemical 1n- 

dustry. First, the paper reviews the theoretical objectives (or ra- 

plores the opportunities and constraints which are imposed by the Can 

adian legal system. Starting with constitutional limitations on the 

powers of different governments, the paper then describes major exist 

ing environmental legislation which affects chemical producers. Most 

of the legislation provides only general guidelines for the exercise 

of delegated powers. Therefore, the actual process of developing and 

imposing specific restrictions upon industry determines, to a large 

extent, the effectiveness of regulation in attaining social objec 

tives. The process of developing specific regulations consists of the 

subprocesses of evaluation and inter-institutional coordination. The 

actual and perceived efficacy of these subprocesses is assessed to 

provide a partial answer to the questions: (1) Is the system inclined 

to produce "over" or "under" protection of the environment? (2) Is the 

structure of the system a cause of burdensome jurisdictional over- 

laps? (3) Is the system likely to produce unnecessary restrictions 

on industrial behavior? 

The paper then deals with the implementation of regulations. 

The potential effects of implementation depend upon the abUi t y of 
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goverments and the public to impose sanctions upon violators. The 

major legal issues involved in determining t~e availability of legal 

sanctio~s include liability, legal standing and the burden of proof. 

The paper concludes with prescriptions for institutional and legal 

modifications which may reduce the burden of overlap and ensure a so 

cially desirable level of environmental protection. 

Objectives or Rationale for Environmental Regulation 

There is evidence linking health problems with chemical 

contamination of the environment (Higginson, 1968, Bridges, 1976). 

While cancer has received great public notoriety, there are other 

pathologies caused by chemicals in the environment such as dete 

rioration of the nervous system, pulmonary function, cardiovascular 

efficiency and activities of other essential organs in the body. 

The market fails to appropriately balance the social costs and 

benefits in determining the production and consumption patterns of 

dangerous chemicals. The major reason for market failure lies in the 

existence of negative externalities (or spillovers) which fall upon 

members of society not directly involved in the production or consump- 

tian of toxic chemicals. Since the market usually does not offer 

incentives to deter the imposition of externalities, there is a case 

impose an irreversible penalty on future generations (e.g., mutagens 

which may change the gene pool of generations as yet unborn), it can be 
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argued that it is the role of the government to protect the rights of 

future generations not presently represented in the market place. 

Market failure also occurs when there is inadequate information .. 
for rational decision making by consumers. "In a world of increasing 

specialization and complex technologies, information for intelligent 

decision making about a wide variety of goods and services cannot be 

summed up in their observable characteristics" (ECC, 1979, p , 48). 

The mere provision of information by the government may not be 

sufficient, since the capacity of individuals to receive and process 

information is limited. Furthermore, the provision of information and 

its processing by individuals may involve high costs. In these cases 

there is a justification for government regulation. 

While one could envisage the introduction of a market mechanism 

to regulate classical pollutants (e.g., by defining appropriate prope 

rty rights), it would be infeasible to deal through the market with 

what Page (1978) has called the "new" pollutants. New pollutants are 

different from classical pollutants in several ways. First, they are 

very pO,tent -- concentrations measured In parts per billion or less 

can cause harm. For example. the World Health Organization (1967) 

considered mercury levels of over fifty parts per billion in air and 

water to be unacceptable. Second, the time span between exposure to 

these pollutants and evidence of ill effects can be very long; skin 

cancer from coal tar has a latency period of ten to twenty years 

(Heuper, 1959). Third, the effects of new pollutants may be irrever 

sible and difficult to detect. 
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These properties of the new pollutants not only ensure "market 

failure" but raise doubt'even about the ability of government regula 

tions t6 ensure socially desired levels of protection. 

The Canadian Legal System 

Despite the fact that "Constitutional limitations are often 

mentioned as a reason why governments are not able to combat environ 

mental problems as they might wish", Franson and Lucas 0977, p , 13) 

conclude that this is not the case. "Even if one level of government 

were forced to 'go it alone', it would probably find that it has ample 

constitutional power at its disposal to accomplish its objectives" 

(p , 13). 

The British North America Act of 1867 vhtch divides legislative 

power between the federal Parliament and pr ov inc i.a l legislatures is 

the principal document of the Canadian constitution. This Act enumer 

ates general and specific areas of federal and provincial jurisdic 

tion. 

Environment, as a general field, is not covered by the B.N.A. 

Act; but the courts have developed legal doctrines to allocate 

legislative authority in unspecified fields. "For any particular 

statute to be within the power of the legi31ature enacting it, it must 

deal with a matter which falls within the subjects over which the 

legislature has authority. As long as the true character of 

legislative concern is a matter which is within the competence of the 
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legislative body enacting it, the legislation will always be valid. 

There is, thus, a two-step p roc e s s : (1). to determine the true 

cha r ac t ë r of the legislation -- its matter, and (2) to determine 

whether that matter falls within those subjects over which the 

particular legislature has control" (Ince, 1976, p , 15). 

Often, a particular problem may lie within the jurisdiction of 

both levels of government, each of whom view it from a dit ferent 

perspective. FOI example, in a particular case of water pollution, 

the federal government may view regulation as a matter of protecting 

the fisheries while the provincial government may view it as 

municipalities are also involved in environmental control but, since 

they are created by provincial legislation, they act principally as 

delegates of provincial legislatures. 

Section 91 of the B.N.A. Act, 1867 grants the federal govern 

ment the constitutional authority "to make laws for the peace, order 

and good government of Canada". Gibson (1973) suggests that powers 

under this clause provide the federal government with the authority to 

deal with all forms of pollution which cross provincial boundaries and 

international borders and to handle an environmental emergency such as 

a large scale escape of poisonous substances to the environment. 

Of the powers enumerated in Section 91 of the B.N.A. Act, 

Franson and Lucas (1977) find those associated with criminal law and 

trade and commerce the most likely to be of use in dealing with haz 

ardous substances. 
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However, there are several limitations on the abili ty of the 

federal government to use the criminal law t o regulate chemicals in 

the environment. Federal criminal law may not be used in a 

"colourable" attempt to encroach upon traditional areas of provincial 

jurisdiction which are protected by the Court. Also, the use of 

criminal law restricts the type of available remedies and sanctions 

(MacDonald, Railquip Enterprises v. Vapor Canada (197 b), 7 N. R. 477; 

66 D.L.R. (3d) 1.). The courts oversee the appropriateness of 

sanctions in new legislation to determine if it is a valid application 

of the criminal law power. 

Three sections of the Canadian Criminal Code have relevance to 

environmental protection (sections 176,174 and 175). Under section 

176 the Code makes it an offence to commit a common nuisance. For 

someone to be convicted under that section, however, the court must be 

satisfied that the conduct was a violation of some additional law. 

This makes the application of section 176 unlikely. 

Section 174 prohibits the throwing, injecting or depositing of 

offensive, volatile substances that are likely to alarm, 

inconvenience, discommode, or discomfort any person or cause damage to 

property. Section 175 gives a Justice of the Peace or magistrate wide 

powers to prevent a person from injuring others. Ince (1976, pp. 

43-44) comments that "such broad discretionary powers would be invoked 

in only the most serious cases, and therefore, this section has 

limited usefulness in an environmental context, yet it may be 
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applicable where the environmental threat poses immediate and serious 

danger to life and property". 

T-he federal trade and commerce power has been recently Inter- 

preted more broadly. For example, the courts have allowed the 

expansion of federal regulation of interprovincial trade (Franson [, 

Lucas, 1977, p. 16). Franson and Lucas (1977, p , 16-17) conclude that 

the "trade and commerce power adds another justificatio [t 0 the 

criminal law power and general power] that might be offered. 

Certainly some commodity standards are motivated by economic 

considerations and would be beyond question. With respect to more 

doubtful cases, it must be borne in mind that the person challenging 

any legislation of is has the burden showing that it 

unconstitutional. It would be hard to mount such a challenge because 

of the difficulty of determining the real aim or objective of the 

legislation and because Parliamentary debates, speeches, and other 

extrinsic aids probably could not be resorted to before the courts". 

The B.N.A. Act gives both the federal and provincial govern- 

ments powers wi th respect to agriculture. However, the section ex- 

pressly states that any provincial act concerning agriculture shall 

have effect only if it does not contradict any federal law (Ince, 

1976) • Both levels of government can use this power to authorize 

legislation dealing with fertilizers, feed products, and pesticides. 

Section 92 of the B.N.A. Act, 1867 gives the provinces wide 

domains of jurisdiction. Provincial legislatures have authority 

L- __ 
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~1thin their provinces over matters of manufacturing, municipal 

inst itutions, property and civil rights, the, working envi ronment and 

waste disposal. Clearly, provincial authority is limited to the 

boundaries of the province. Ince (1976, p , 23) observes: "Because 

[provincial powers of legislation] are framed in such general terms, 

century the courts have, quite understandably, interpreted these 

powers very broadly which has enabled the provincial legislatures to 

deal wi th a vas t number of areas. On the basis of the provinces' 

powers to control property, civil rights and local matters, a great 

deal of environmental legislation is authorized. We can safely say 

that these powers allow the province to legislate on land, air, water 

and noise pollution, land use control, parks and industrial 

regulation". However, by the doctrine of paramountcy, provincial 

legislation does not take effect whenever it conflicts in an 

operational sense with valid federal legislation (Local Prohibition 

Case [1896] AC 348). 

The federal Parliament also has power over the census and 

collection of statistics. These powers ensure the ability of the 

federal government to force the release of any information it needs. 

Provincial governments do not have similar general powers to obtain 

information. They must rely upon other powers within their control to 

indirectly obtain information they require (e.g., by making the 

granting of a licence dependent upon the provision of some specified 

informa tian) • 
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Federal Legislation 

The major environmental acts which may affect the behavior of 

chemical producers are as follows: 

(1) the Fisheries Act; 

(2) the Canada Water Act; 

(3) the Clean Air Act; 

(4) the Environmental Contaminants Act; 

and (5) the Pest Control Products Act. 

The Fisheries Act, the Canada Water Act and the Clean Air Act 

are general pollution control statutes. The Fisheries Act is based 

upon the specifically designated federal power to deal with sea coast 

and inland fisheries. The act prohibits the deposit of deleterious 

substances of any type in water frequented by fish or in any place 

under any conditions where these or other substances which result may 

enter such water. Deleterious substances are considered to be those 

which, when added to water, render it "deleterious to fish or to the 

federal Cabinet may prescribe, by regulation, substances which are 

considered deleterious to fish under the Act. Cabinet may also iden 

tify conditions under which substances can be legally deposited. The 

provisions of this Art are very general, making almost any discharge 

to water frequented by fish a violation of the Act. Indeed, the Act 

is so wide ranging that it cannot be implemented without regulations 
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specifying what discharges to water are permitted. In fact, the 

federal government has not prosecuted industries under this Act where 

specific regulations have not yet been developed. There is one area 

of the Act, however, that does not permit any exceptions: discharge 

to spawning grounds. The Act states that "The eggs or fry of fish on 

the spawning grounds shall not at any time be destroyed." 

The Canada Water Act authorizes the establishment of water qua 

lity management areas by the federal government in collaboration with 

provincial governments. For water bodies which are under sole federal 

control, inter jurisdictional waters, or when an urgent national need 

exis ts, the Ac t permi ts unilateral act ion by the federal government. 

The major task of agencies which manage water quali ty areas is to 

maintain waste treatment facilities and to achieve effective water 

quality management. Some of the steps to ensure effective management 

include monitoring, research, and the establishment of a water quality 

management plan. Such a plan would include: 

(l) recommendations concerning water quality standards and a 

schedule of implementation; 

(2) recommendations about the types of wastes and quantities 

(if any) that may be deposited into the water and the con 

ditions under which the wastes can be deposited; 

(3) recommendations as to the type of treatment facilities 

necessary to achieve the prescribed standards; and 
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(4) recommendations as to appropriate effluent discharge fees 

and appropriate waste treatment charges for government 

treatment facilities and waste Hample analysis charges for 

inspection of other facilities. 

These recommendations would be widely published (including in the 

Canada Gazette). 

Where these plans are approved by the federal Cabinet for fed 

eral waters, and by the federal Cabinet and the appropriate provincial 

government for jointly managed waters, an agency managing a water 

quality area will have wide power to implement its plan. Cabinet may 

make regulations to prescribe substances and quantities that may be 

deposited in management areas and to set forth the conditions for 

their deposit. Cabinet may make regulations to prescribe the pro- 

cedure followed by each agency In its management of the water bodies 

under its jurisdiction. Cabinet may then prescribe criteria for the 

determination of discharge fees and the manner in which such fees are 

to be paid. All regulations are in force if they are made on the rec 

ommendation of the agency, or on the joint recommendation of the fed 

eral and provincial cabinets where the cabinets are parties to the 

water management agreement. 

There are still no areas designated as water management areas 

and therefore the general restrictions imposed by section 8 of the Act 

are not yet in force. The Ac t offers only a potent:ial for the co- 

ordinated efforts of the federal and provincial governments. The 
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second part of the Act dealing with nutrients especially affects the 

manufacture of laundry detergents and other çleaning agents with con- 

facture or importation of any cleaning agent or water conditioner that 

contains a nutrient in a concentration that is greater than the pre 

scribed maximum. Cabinet has the power to choose the nutrients and to 

set maximum concentrations. 

The Clean Air Act, like the Canada Water Act, is cast in gener 

al terms and its implementation depends upon further government action 

in this case, the promulgation of specific emission standards. 

This act gives Cabinet the power to establish maximum limits on emis 

sions from stationary sources to the ambient air if such emissions im 

pose risks on health or are in violation of an international agree 

ment. The Act also permits the establishment of an air pollution mon- 

Horing system. Under the Act, the Minister responsible for its ad- 

ministration is authorized to formulate national ambient air quality 

objectives. Objectives suggest the atmospheric concentrations of 

specific substances which are considered desirable, acceptable or tol 

erable by the government. These objectives are only guidelines and 

are not legally enforceable. The objectives provide a signal to in 

dustry about potential federal regulation as well as notifying prov 

inces to incorporate the objectives into their own regulations. The 

Act provides broad powers of inspection and information collection. 
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The Environmental Contaminants Act overlaps, in part, the do 

main of the other general pollution control ac t s . "Environment Canada 

officials maintain ••• [that the act] ••• is designed for a supplemen 

tary role. It is intended to cover problems that cannot be dealt with 

effectively under other environmental legislation" (Franson and Lucas 

1977, p. 48). This act is specifically designed to deal wi th the 

tered by the federal ministers of the Environment and National Health 

and Welfare. Where they have reason to believe that a substance may 

enter the environment in quantities or concentrations that may consti 

tute a danger to human health or the environment, the ministers are 

authorized to (1) require commercial producers of that substance or 

class of substances to notify the government of such activities and 

provide information about the substances, and (2) require producers 

and importers of the substance, or any product containing it, to con 

duct any tests which the ministers may reasonably require. 

Where a person manufactures or imports for the first time a 

chemical compound in excess of five hundred kilograms, he must, within 

three months, notify the government of the name of the compound, the 

quantity manufac tured or imported during that year, and any inf or 

mation in his possession about any danger to human health or to the 

environment posed by the compound. After consultation with industry 

and the provinces, the federal government may prepare proposals for 

regulation. These proposals must be published in the Canada Gazette. 
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There is a period of 60 days after publication during which objections 

tu the proposed regulation can be filed. Obj~ctions are reviewed by a 

s pec La L: Environmental Contaminants Board of Review which is es t ab- 

lished especially for this purpose. The board makes recommendations 

to the Hinister of the Environment who is not legally obligated to ac 

cept them. After these procedures are followed, Cabinet may make the 

final regulations effective. The Act provides broad powers of inspec- 

cases, Cabinet may suspend this lengthy procedure and make regulations 

effective immediately. One should note that the right to object and 

involve the government in an expensive review process effectively de 

ters government from introducing regulations without an extensive con 

sultation process. 

Like many other federal environmental control statutes, the Act 

is an enabling statute which becomes meaningful only when specific 

regulations are made under it. In a later section we therefore pay 

have an important psychological value they create industry 

special attention to the process through which specific federal regu- 

lations are developed. The wide powers of enabling acts, however, 

expectations which result, at times, in voluntary compliance without 

the need for formal regulation. The broad powers which are delegated 

by an enabling act, however, also create uncertainties which may 

inhibit some of their useful economic functions. 
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The Pest Control Products Act requires the registration of all 

pesticides and adherence to restrictions on, storage, packaging, and 

labelling. The registration process ls prescribed by regulations un- 

der the Act. 

Other federal legislation which may be invoked to protect the 

oversee the operation of the Pollution Control Branch. The Board, 

environment and which directly affects the production of chemicals in- 

eludes the Hazardous Products Act and various acts which affect the 

transportation of chemicals by land or water. 

Some recent proposals for provincial and federal legislation 

concerning transportation of hazardous goods raise questions of prin- 
I 

ciple as to the degree of industry's liability and means of compensa- 

tian. These questions are dealt with separately in a later section of 

this paper. 

Provincial Legislation 

"General pollution control statutes exist in all the prov- 

inces. These establish regulatory schemes based on permits or approv- 

als to regulate the discharge of contaminants into air, water or land" 

(Franson and Lucas, 1977 p. 27). 

The B.C. Pollution Control Act (1967), for example, established 

a Pollution Control Board appointed by the provincial government to 

after public hearings, develops a set of objectives for different in- 

dustries. These objectives are unenforceable guidelines. 
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The emissions by industry to air, land or water are controlled 

by a system of site-specific permits. These permits are issued by the 

Director of the Pollution Control Branch who enjoys considerable dis 

cretion in issuing permits. The Director may also issue an approval 

for a temporary discharge instead of issuing a permit, and Cabinet may 

exempt certain classes of polluters from the provisions of the Act. 

The Director also has wide powers to change and cancel permits once 

they are granted. Discharge without approval is an offence. 

The Act provides adequate powers to investigate possible viola 

tions, but the penalties are not severe. Ince claims "it is doubtful 

whether such penalties are effective deterrents in all cases. It is 

conceivable that large corporate polluters could find it economically 

profitable to violate the Act and pay $500 per day fine" (1976, p , 

54). Of course, the permit might be revoked if there were a 

continuing violation. 

Objections to applications for permits can be filed by those 

whose interests may be directly affected. However, members of the 

public who are not eligible to file objections directly may file 

indirectly through the Pollution Control Board which then decides 

whether the public interest requires the Director to consider the 

objection. The Di rector has complete discretion to hold or not to 

hold a hearing about an objection, but the courts have ruled that in 

exercising his discretion the Director must act in a judicial manner 

(Ince, 1976). 
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Appeals concerning the decisions of the Director may be filed 

with the Board, and appeals concerning Board decisions can be filed 

with Cabinet or the Supreme Court of B. C., as the appellant may de 

cide. 

The Environmental Protection Act (1971, amended 197'2) of 

Ontario is the principal instrument in that province for controlling 

which constitute an immediate danger to human life. The Act states 

discharges into the environment. The Ac t prohibits discharge into 

the natural environment of any contaminant in an amount or concentra 

tion in excess of that prescribed by regulations. The Ministry of the 

Environment may issue a stop order to those who discharge emissions 

that discharges to the natural environment are prohibited that may: 

(1) damage the quality of the natural environment, (2) cause damage to 

property, or to plant or animal life, (3) are likely to cause harm or 

material discomfort to any person, (4) adversely affect the health of 

any person or impair his safety, or (5) make any property or plant or 

animal unfit for use by man. 

The Act requires approval by the Ministry for contaminant dis 

charges into air. The approvals are based on ambient air quality cri- 

teria established by regulation. These ambient criteria are not 

linked to an offence or to compliance order provisions. Consequently, 

they are not legally enforceable except to the extent that they are 

incorporated as terms or conditions in approvals issued by the Minis 

try of the Environment. "Regulation under ••• [the Act] "', however, 
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establishes point of impingement (stack) standards (as opposed to am 

bient criteria) which are enforceable through criminal prosecutions" 

(Franson and Lucas, 1977, p. 2~). 

The Ministry may also issue an order to limit or control the 

rate of emission or discharge of a contaminant to the natural environ 

ment or to specify other actions which are designed to control the 

emission. An appeal procedure is available when applications for cer 

tificates or approval are denied, modified, or granted conditionally. 

The Act also develops a system of approvals for waste management or 

disposal sites. 

Water pollution in Ontario, however, is primarily dealt with by 

regulations developed under the Ontario Water Resources Act (1970, 

amended 1972). The Act prohibits the discharge of any substance which 

have occurred if materials deposited or discharged cause or may cause 

injury to any person, animal, bird or other living thing as a result 

of the use, consumption or contact with the water. Breach of the Ace 

Is punishable on summary conviction by a fine, imprisonment or both. 

The Ministry of the Environment may also demand corrective action from 

industry (e.g., installation of pollution control equipment). The Act 

requires approval for the establishment of sewage works as well as 

notification of all accidental discharges of contaminants. Under the 

Act, regulations can be developed to prescribe standards of quality 

for sewage and industrial waste effluents, receiving streams and water 

courses. 
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Most provinces have similar pollution control statutes which 

Saskatchewan have separate water and air pollution control acts. The 

basic legislative models for provincial environmental protection typi 

cally include a system of permits and regulations or guidelines which 

specify different parameters of quality. In addition, provincial leg 

islation grants powers to the appropriate agencies to issue orders to 

modify or stop emissions. Legislation authorizes information collec 

tion for both general research and specific monitoring purposes. 

The Alberta Clean Air Act (1971, amended 1972 and 1974), for 

example, uses the preceding approaches, Industrial development must 

be approved before construction. Once a plant is constructed, it re- 

quires a licence to operate. Existing plants also require a licence 

to continue operations. Where it appears to the Director of Pollution 

Control that there exists, in any part of Alberta, an air contaminant 

which violates air quality regulations, or which has an unacceptable 

visual impact or an offensive odour, the Director may issue a control 

order to the person responsible for the emission. The order may in- 

struct the polluter to limit the rate of emission, stop the emission 

permanently or for a specified period of time, or install pollution 

control equipment. 

Failure to respond to a control order may trigger the issuance 

of a stop order. Failure to comply with a stop order within 4B hours 

is an offence punishable on summary conviction by fine, imprisonment 
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or both. Each day of violation is considered a new offence. The Act 

authorizes regulations which prescribe for a l l or part of the prov 

ince: .(1) the permissible concentration of any air contaminant,(2) 

maximum ground level concentration standards for any air contaminant, 

(3) maximum concentration of any air contaminant emitted to the atmo 

sphere from any plant, structure or thing, (4) maximum weight of any 

air contaminant emitted to the atmosphere from any plant, and (5) the 

method or type of method or instrument to measure the various control 

parameters. The Alberta Clean Water Act (1971, amended 1972 and 1974) 

provides a similar control scheme for discharges to water. 

The Hazardous Chemicals Act (1978) of Alberta, like the federal 

Environmental Contaminants Act, was intended to fill remaining 

legislative gaps, especially with respect to management of wastes on 

land. To date, no regulations have been issued under this act. This 

state of affairs exemplifies the policy uncertainty which prevails 

with respect to the question of waste disposal on land. Several 

provinces including Alberta are in the process of examining 

alternative policy models of management of wastes on land and it is 

expected that intensive new regulatory activity will take place in 

this area of environmental protection. 

In addition to general pollution control statutes, many prov 

inces have public health acts which include provisions for pollution 

control. Furthermore, indirect control of emissions to the environ- 

ment are imposed by industrial safety and occupational health stat- 



vincial governments of discharges to the environment. The controls 

- 131 - 

utes. Finally, the use and production of pest icides and fertilizers 

is controlled not only by federal acts and r~gulations, but also by a 

variety 'of provincial legislation and regulatory instruments. 

To conclude, in the provinces where most of the production of 

chemicals is concentrated, namely Ontario, Quebec, Alberta and H.C., 

there exists a network of statutes which permit tight controls by pro- 

are subject, to a large extent, to the discretion of provincial pollu 

tion control agencies. The flexibility in exercising discretion de 

pends upon (1) the degree to which environmental quality standards are 

formalized in enforceable regulations, or clarified in guidelines (ob 

jectives), (2) the ease with which appeal proceedings can be initiated 

against decisions of the government, (3) the availability of informa 

tion outside the industry and the government, and (4) the severity of 

sanctions imposed upon violators. 

In addition to statutory regulation, the common law still 

retains (at least potentially) an important role in environmental 

law. It would not be appropriate here to go into extensive detail on 

these common law causes of action, but a brief review is provided. 

The law of tort provides five major causes of action: (1) nuisance - 

both public and private; (2) strict liability -- commonly known as the 

"Ryland v Fletcher doctrine"; (3) trespass; (4) negligence, and (S) 

riparian rights. 
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This particular analysis concentrates on nuisance and strict 

liability, as these appear to be the most cQmmonly utiliz.ed remedies 

1971; Mclaren, 1972). Nuisance is the leading edge of the common law; 

as a leading American text puts it: "lnJuisance theory and case law 

Is the common law backbone of modern environmental and energy law" 

(Rodgers, 1977). 

Historically there were important differences between the 

doctrines of public and private nuisance. Private nuisance is the 

unreasonable interference with the use and enjoyment of land. A 

public nuisance (in common law) is the unreasonable interference with 

a right common to the public at large. In public nuisance cases the 

plaintiff had to demonstrate that the injury suffered was different in 

kind (or at least extensive degree) from that suffered by other 

persons with the same public right; however, it has been claimed that 

"the differences are fast disappearing" (Rodgers, 1977). The current 

view of the Canadian courts on difference in kind is not yet clear. 

In Stein v. The City of Winnipeg the Manitoba Court of Appeal held 

that a plaintiff did have standing even though only suffering the same 

damage as neighbours. 

A wide variety of injuries or annoyances have been held to fall 

under the doctrine of private nuisance chemicals, fumes, 

particulate matter, and noise are a few examples. The keys to 

private nuisance are fourfold: (1) unreasonable interference, (2) an 

L_ __ 
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interest in land, (3) substantial harm, and (4) continuous damage. 

There is some disagreement whether the test of reasonableness is the 

same as· for negligence. Burns and Slutsky (1973) argue it is not: 

"[i]n the context of nuisance, though, reasonableness means more than 

taking proper care. Rather it refers to what is legally right between 

nuisance action to argue that all proper care was taken" (p , 144). 

For example, both Canadian and American cases have established that 

the use of the best available technology is not an adequate defense 

(Appleby v. Erie Tobacco ce., (1510) 22 D.L.R. 533 (Div. Ct. Ont.); 

Richards v. Washington Terminal R.R. 233 u. S. 546, 34 S. Ct. 654 

(1914». 

The potential impact of private nuisance -- and the political 

constraints historically imposed upon it 

The K.V.P. Co. ([1948] 3 D.L.R. 201). 

are revealed in McKie v. 

In this case the owners of 

summer cottages and tourist facilities on land bordering a river in 

Ontario sued the defendant company which owned and operated' a Kraft 

paper mill thirty-five miles upstream. It was found that waste 

effluent discharged into the river by the company had killed the fish, 

creat.ed foul odours and materially altered the taste and quality of 

the river's water. The action in nuisance was based on the odiferous 

emanations from the Kraft pulp mill substantially interfering with the 

comfort and enjoyment of the plaintiffs' properties. The court 

accepted the argument that the smell rendered the resort less desirble 
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to tourists, thus interfering with the plaintiffs' business, as well 

injunction were granted. However, the Ontario legislature quickly 

enacted legislation which dissolved the injunction (The K.V.P. Company 

Limited Act, 5.0. 1950, c.33). 

A second major cause of action is that of strict liability, or 

the so-called "Ry l ands v. Fletcher" cases «(1866) L. R. 1 Ex. 265. 

Aff'd 1868 L.R. 3 H.L. 330). The classic statement of Justice 

Blackburn bears repeating: "[al person who for his own purposes 

brings onto his lands and collects and keeps there anything likely to 

do mischief if it escapes, must keep it in at his peril, and if he 

the natural consequence of its escape" «(1866) L. R. 1 Ex. 265, pp. 

does not do so, is prima facie answerable for all the damage which is 

279-280). Subsequent case law development has been somewhat confused 

as to the conditions under which strict liability will be held. The 

central issue is the naturalness of the use. An American casebook 

summarizes the debate thus: 

Dean Prosser insists that the English cases affirm that 
strict liability is confined to things or activities 
that are "extraordinary", "exceptional", or "abnormal" 
and does not apply to the "usual and normal". But 
"non-natural uses", according to the cases collected in 
the Prosser handbook, include many common activities 
which are simply high in risk: water collected in 
large quantities in hydraulic power mains; gas stored 
in quantity; and high-powered electricity transmitted 
under the streets. Indeed, it ls said that "the 
storage in quantity of explosives or inflammable 
liquids, or blasting, or the accumulation of sewage, or 
the emission of creosote fumes, or pile driving which 
sets up excessive vibration, all have the same element 
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of the unusual, excessive and bizarre and have been 
considered 'non-natural' uses, leading to strict 
liability when they result in harm to another" 
(Rodgers, 1977, p , 159). 

Perhaps the most important case relating to chemicals is the 

American case of Fritz v. LI DuPont (6 Terry (Del.) 427, 75 A.2d. 256 

(1950», which prompted a commentator to state that "Delaware is zoned 

for chemicals" (Rodgers, 1977), p , 160). In this case it was held 

that the possession of chlorine gas was not dangerous per se. 

Alternative causes of action are to be found under negligence, 

trespass and riparian rights. 

Several factors have mitigated the usefulness of these common 

law actions in the Canadian context. Historically the most important 

has been the bar to class actions: "the machinery of a representative 

suit is absolutely inapplicable" (Markt & Co. v. Knight Steamship Co. 

[1910] 2 K.B. 1021 at 1035 (C.A.». This can be contrasted with the 

courts in the United States where the Supreme Court has ruled tha t 

individuals can proceed as a group where they are the direct 

beneficiaries of a resource and will be denied continued use unless 

they can proceed in court (Sierra Club v. Morton, 405 U.S. 727 

(l972». There may be, however, some slight weakening of this 

prohibition in Canada (see Thorson v. The Attorney General of Canada 

(l975) S.C.R. 138 and Stein supra). 

Secondly, a defense of statutory authority may lie. In cases 

where the defendant has been authorized to do something which cannot 
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be carried out without damage and provided that the defendant does not 

ac t neg l Igent Iy the defense will lie (Linden, 1966; McLaren, 1973). 

This deiense appears to be limited to cases where the acts are 

required, rather than permitted. 

The potential damages under, common law remedies are enormous as 

some recent cases in the United States reveal. Allied Chemical 

Company has paid at least $12 million in damages and an unknown number 

of suits have been settled out of court (Pfennigstorf, 1979; Goldfarb, 

1978). Recently in Puerto Rico v. S.S. Zoe Colocotroni (456 Fv Supp , 

1327 (D.P.R. 1978)) the defendants were held liable for five million 

dollars for the replacement of marine animals alone. 

Under the civil law in Quebec, there are only limited remedies 

available. "Private law recognizes two types of remedy against the 

industry reponsi ble: 'the injunction and the action for damages 

The injunction is a drastic remedy. If granted, it will either result 

in the closing of the plant, or necessitate considerable expenditure 

in equipment and labour. The court does not concern itself with the 

practical difficulties that an industry might have to face in comply 

ing with the court order. Some famous decisions have thus simply or- 

dered companies to stop polluting the atmosphere (Giroux and 

Kenniff, 1977, p. 143). Balance of convenience must be taken into ac 

count when the injunction requested is an interlocutory injunction. 

When a permanent injunction is requested, the judge must limit himself 

to considering the merit of the claim" (Giroux and Kenniff, 1977, pp. 

143-4). 
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The other type of remedy consists of action for damages based 

on Article 1053 of the Quebec Civil Code. The applicant must estab 

lish the damage, the fault committed by the respondent and a causal 

link between the damage and the fault. In cases concerning pollution, 

"the courts have added a particular gloss (sic) to the rule based on 

the theory of troubles de vo i s i nage (roughly analogous to the common 

law of private nuisance). An enterprise (regardless of its title to 

the land) is considered responsible for any damage to adjacent areas 

caused by its activity when such loss exceeds the normal inconveni 

ences of the area" (Giroux and Kenniff, 1977, p , 144). These reme 

dies are problematic when applied to toxic substances with long 

the special rules appl1ca ble to situations of troubles de voisinage 

require geographical adjacency between the source of the nuisance and 

the place of damage. 

Another element of the formal legal system in Canada concerns 

the country's international obligations. The most important of these, 

from the point of view of the chemical industry, is the Boundary 

Waters Treaty of 1909 that provided for the establishment of the In 

ternational Joint Commission (I.J.C.). The I.J.C. is a permanent in 

tergovernmental advisory body consisting of three members appointed by 

the Government of Canada and three members appointed by the President 

of the United States. The treaty stipulates that "boundary waters and 

waters flowing across the boundary shall not be polluted on either 
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side to the injury of health and property on the other". The Commis 

sion is asked by both governments, from time, to time, to examine and 

report 'On any questions or matters of difference concerning their 

obligations to each other. The l.J.C. has carried out several water 

pollution investigations (e s g , , in the Great. Lakes, the St. Croix 

River, the Rainy River and the Red River). Using excerpts from the 

Commission's report concerning the Pollution of the Rainy River 

(1965), Thompson (1977, pp. 126-127) summarizes its attitude toward 

the pollution of boundary waters: 

"I. The maximum beneficial use of available water resources should be 

permitted and unreasonable use of water should be prevented. The 

disposal of wastes into the river should be controlled so as to 

achieve the highest quality consistent with the maximum benefit 

to all users. 

2. Discharging suitably treated domestic and industrial wastes into 

the river is a reasonable use of these waters provided that such 

use does not create a hazard to public health or cause undue in 

terference with the rights of others to use these waters for leg 

itimate purposes. Wastes discharged into the river must be such 

as not to cause injury to health or property in the other coun 

try. Undue interference with th~ development of desirable types 

of aquatic life constitutes an injury to property even though it 

may be the property of the public at large. 
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3. Water quality requirements should not only safeguard public 

health and protect the beneficial uses of these waters but also 

permit legitimate use of these waters for the disposal of ade 

quately prepared wastes. Water quality objectives should not ex 

clude all impurities from the water course; nor should they tol 

erate the maximum quantity of domestic and industrial wastes that 

the stream can assimilate. Objectives designed to alleviate 

pollution in a specific stream or body of water are not neces 

sarily applicable to other watercourses where the conditions may 

be quite different. 

4. If, in the future, there should be a substantial change in the 

uses to be made of the waters or in the quantity and nature of 

the wastes discharged into the waters, the objectives should be 

reviewed and amended as necessary to take into account the new 

factors so as to ensure that there will be no injury to health or 

property. 

S. The primary responsibility in the field of water pollution rests 

with the province and the state. However, each Federal Govern- 

ment has an obligation to the other under Article IV of the Boun- 

dary Waters Treaty of 1909. Thus the achievement of the water 

quality objectives recommended will require the co-operation of 

the two levels of government in both countries." 

In 1972 the governments of Canada and the United States entered 

into an Agreement on Great Lakes Water Quality. More recently on 
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November 22, 1978 the United States and Canada signed an agreement. 

Lakes Water Quality Agreement of April 15, 1972 and subsequent reports 

of the International Joint Commission provide a sound basis for new 

and more effective cooperative actions to restore and enhance water 

quality in the Great Lakes Basin Ecosystem ••• (2) that the best means 

to preserve the aquatic ecosystem and achieve improved water quality 

throughout the Great Lakes System is by adopting common objectives, 

developing and implementing cooperative programs and other measures, 

and assigning special responsibilities and functions to the Interna 

tional Joint Commission". 

A stated policy of the U. S. and Canada is that "the discharge 

of toxic substances in toxic amounts be prohibited and that the dis- 

charge of any or all persistent toxic substances be 

eliminated" (Great Lakes Water Quality Agreement, 1978, 

virtually 

p .. 4). In 

addition to a general policy statement, the agreement also details 

some specific objectives. Those specific international objectives 

which are adopted will represent minimum levels cf water quality de 

sired in the boundary waters of the Great Lakes System but will not be 

intended to prevent the establishment of more stringent national 

requirements. 

The I.J.C. and the parties to the agreement are charged with 

the task of reviewing the specific objectives and making appropriate 

recommendations. Canada and the Uni ted States are charged with the 
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responsibility of developing requirements in their respective juris- 

the chemical industry: (1) establishment of waste treatment or 

dictions which shall be consistent with the achievement of both the 

general.and the specific objectives of the agreement. 

With regard to industrial pollution, the agreement specifies a 

program of abatement, control and prevention of pollution. This pro- 

gram includes two major activities which have a potential impact upon 

control requirements expressed as effluent limitations (concentration 

and/or loading limits for specific pollutants where possible) for all 

than eight weeks) are identified as special targets. Controls will 

industrial plants; and (2) development of requirements for the sub- 

stantial elimination of persistent toxic discharges into the Great 

Lakes System. The schedule of implementation sets December 31, 1983 

as the final deadline. 

The agreement also includes a call for waste-disposal control 

programs and tighter controls of hazardous polluting substances. Per- 

sistent toxic substances (i.e. those with a half life in water greater 

cover production, use, distribution and disposal. 

The l.J. C. is the major joint vehicle of implementation. In 

discharging its responsibilities, the Commission is authorized by the 

agreement to exercise "all of the powers conferred upon it by the 

Boundary Waters Treaty and by any legislation passed pursuant thereto 

including the power to conduct public hearings, and, to compel the tes- 

timony of witnesses and the production of documents" (I.J.C., 1978, 
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p , 11). 

The Process of Federal Regulation Making 
Formal Elements Designed to Ensure Accountability 

Legislation and treaties provide a framework which shapes the 

dynamics of regulation. Much of the specific content of regulations 

is developed through the exercise of delegated powers by the 

bureaucracy in charge. The dynamics of regulation are also affected 

by the institutional and procedural framework which guides regulation 

making in general and by the special characteristics of the 

environmental or political arena, i.e. the network of personal 

interactions and the political economy which underlie the decision 

processes concerning environmental regulation. 

Following the third report of the House of Commons Special Com- 

mittee on Statutory Instruments (1969), the Statutory Instruments Act 

replaced (on January 1st, 1972) the Regulation Act. The Statutory In- 

struments Act was the first of three elements designed to strengthen 

the accountability to Parliament and the public of the exercise of 

delegated power. The Act requires almost all new federal regulations 

to be examined in draft form by the Clerk of the Privy Council in 

consultation with the Deputy Minister of Justice, and to be published 

in the Canada Gazette. This examination of new draft regulations is 

to ensure that they are authorized by the statute under which they are 

enacted; that the regulations do not constitute an unusual exercise of 

authority; and, that they do not violate the provisions of the 
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Canadian Bill of Rights. The Clerk of the Privy Council must also 

ensure that the form of the regulation meets established standards. 

Approval of a draft regulation leads to the formal submission of the 

proposal to Cabinet. After Cabinet review and approval, the proposed 

regulation is sent for registration. The final step in the process is 

publication in the Canada Gazette. Regulations usually take effect 

Canadian Bill of Rights The fifteen criteria used by the commit~ 

after registration. However, with some exceptions, a person is 

protected from the force of a regulation that has not yet been 

published in the Gazette. 

The Standing Joint Committee on Regulations and Other Statutory 

Instruments is the second element affecting the process of regulation 

making. Its purpose is to increase the accountability of the execu 

tive branch of government to Parliament. "The Committee performs this 

function by examining individual statutory instruments after they are 

made to ensure, for example, that they are not inconsistent with the 

tee in performing its ex post scrutiny of 000 regulations ••• go far 

beyond the four primary criteria used by the Department of Justice in 

performing its ex ante scrutiny of regulation" (Anderson, 1980, p , 

167) • 

The third and most recent element in the process of regulation 

making designed to increase accountability is the Socia-Economic Im 

pact Analysis (SErA). This procedure is required of those federal de 

partments introducing "major" new regulations in the domains of 
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Health, Safety and Fairness. Copies of the impact analysis must be 

available to the public for comment for at least sixty days. 

The policy of requiring a SElA has been in effect since August 

I, 1978. "This policy is intended to (a) promote a more thorough and 

systematic analysis of the socio-economic impact of new [llealth, Safe 

ty and Fairness] regulations in order to prevent misallocative effects 

and/or negative effects of a non-allocative nature, (b) ensure unifor 

mity across departments and agencies currently administering statutes 

which confer the power to make regulations ••• [as well as] in the 

methodologies and assumptions used to perform such analyses and (c) 

provide an opportunity for increased public participation in the regu 

Lat Lons making process" (Treasury Board document, (n , d. ), p , 2). While 

the SElA policy stresses the appropriateness of applying risk-benefit 

or at least cost-benefit analysis, the instances in which the policy 

has been implemented in the environmental protection field indicate 

only a cost-effectiveness orientation (Anderson, 1980, pp. 175-177). 

This may be partly due to lack of adequate information concerning both 

the costs and the benefits of proposed restrictions. 

The three formal elements designed to ensure accountability of 

federal regulation making in the environmental field are strengthened 

considerably by institutional arrangements to ensure consultation at 

different levels of regulation development. Additionally they may 

overlap. Commenting on one SElA study, Anderson concludes: "However, 

it would seem that this saving [in anticipated social costs] might 
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have occurred even without the preparation of a SEIA, as a result of 

the consultations with industry that have Long been routine within 

some regulatory departments and agencies. Indeed, the Director of the 

Planning, Policy and Analysis Branch of Environment Canada - the 

branch that prepared the analysis - has stated that 'the SEIA did 

influence the final outcome but considerable credit should be given to 

the Regulation Development Process which preceded it '" (1980, p.17S). 

Organizational Elements Designed to Ensure Coordination and 
Accountability: The Consultative Process 

The "task force" method of consultation is the most widely used 

format in developing specific proposals for regulation and the devel- 

opment of guidelines •. When a preliminary proposal for regulation is 

initiated within the bureaucracy, a task force is assembled consisting 

of representatives from other relevant federal departments, provincial 

governments and the industry concerned. The task force is usually as- 

sisted by several working groups that consider, in detail, var Lous 

technical aspects of the proposal, including the practicability of 

alternative available control technologies. 

On the basis of papers submitted by the different groups, re- 

commendations are developed by the task force. The working group col- 

lects information from different sources concerning existing dis- 

charges to the environment, monitoring technologies and health and 

safety information. The information collection process relies heavily 

upon industry cooperation. Often the relevant trade association, 
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through its representatives on the task force and the working groups, 

assists in the dissemination, collection and processing of detailed 

questionnaires which gather information from industry. Such question 

naires may include information on industrial practices, impact assess 

ment of alternative proposed control regimes and preferences among 

control strategies. 

Because of the technical nature of task force deliberations and 

the presumption that the government adequately represents the public, 

no representatives of public interest groups have been included in 

task forces assembled to develop specific environmental regulations. 

The recent development of a new consultative format the SEIA 

seminar -- promises greater participation by representatives of public 

groups. 

The advantages of the informal consultative process are: (1) 

the expertise at the disposal of the government is increased; (2) the 

information base for decision making is improved; (3) uncertainty is 

reduced (in particular, industrial uncertainty) through participative 

decision making; and (4) the likelihood of compliance with regulation 

by both industry and provincial governments is increased. 

The task forces are also an important mechanism for coordi 

nating the actions of different federal departments and the federal 

and provincial governments. As informal mechanisms they significantly 

reduce the burdens resulting from inconsistent regulations. 
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Some of the problems which may arise from a consultative pro- 

cess are: (1) the credibility of gove rnraent efforts to protect the 

public 1s threatened (e s g , the process is open to accusations that 

government does not treat industry at arm's length as is the case in 

the adversary system in the United States); (2) the process of 

regulation making is slowed; and (3) nongovernment representatives 

often have insufficient time to prepare adequately since the 

government controls lead-times. 

Provision of longer lead-times, in most cases (excluding emergencies), 

would reduce the problem of information collection for nongovernment 

members of task forces. As to the claim that the process slows down 

regulation making -- a comparison of the Canadian and U. S. systems 

suggests that the consultative process quickens implementation since 

litigation following regulation is minimized. Furthermore, the pro- 

cess has proved flexible enough to accommodate emergencies as well. 

The time span of the consultative process was reduced in two major 

cases to less than nine months from an average of more than two years. 

The Politics of Consultation 

Before presenting findings on the operation of the consultative 

process, the research methodology is briefly described. The 

researchers conducted open-ended interviews with most of the central 

participants in the consultative process: industry participants (both 
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from individual firms and trade associations), government (both 

federal and provincial) regulators in t~e various departments, 

government scientific experts and public interest groups interested in 

environmental matters. Industry interviews were conducted over a 3 

week period primarily in Montreal, Toronto and Ottawa, usually at the 

Canadian head office of the company. In most cases, at least two of 

the authors were present. Participants from the individual firms 

included both senior management and those staff directly engaged in 

consultation and negotiation with the relevant ministries. Interviews 

often lasted an hour and a half, although in some cases they lasted 

much lange r , The researchers took notes during the interviews and 

wrote up the interviews within 48 hours. 

Interviews with the federal departments usually involved group 

discussions (on several occas Lons an Assistant Deputy Ministry was 

present) and individual interviews. All of the ministries involved in 

chemical regulation -- including Environment, Agriculture, Health and 

Welfare and Transport -- were interviewed. 

At the provincial level it was not possible to conduct 

interviews in all provinces; interviews were conducted 1n Ontario, 

Alberta and British Columbia. The attached appendix lists all the 

companies and ministries interviewed. The discussion that follows 

does not attribute views to individual interviewees, but we believe 

that it reflects a synthesis of the views expressed. AddHional 

information was solicited by letters and questionnaires sent to 125 
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firms and 30 environmental-related interest groups. Responses were 

received from 71 firms and 14 interest groups. Finally, draft reports 

were sent to representatives of industry, government and environmental 

groups, for comment and changes were made in the manuscript in response 

to these comments. 

Any informal system of consultation which ls not tightly con- 

strained by legal barriers provides the advantage of flexibility while 

I 
imposing the risk that discretionary power will be exercised arbi- 

I 
trarily. The working of such a system depends upon the skills of the 

participants and their acceptance of social norms. Review of the 

experiences of environmental regulation making (where the major indus- 

trial participants were represented by the Chemical Producers Asso- 

ciation) suggests that the process of consultation and negotiation led 

to mutual learning and adjustments. This analysis will argue that the 

process has produced policies acceptable to industry without unduly 

compromising environmental quality standards; results which are 

favorable when compared to those achieved in similar circumstances by 

the United States. One important factor which inhibits the tendency 

to adopt extreme positions by participants is the globally shared 

desire to make the consultative process work. 

The chemical industry, represented by the Canadian Chemical 

Producers Association, is diverse. On many issues, particular 

segments of the industry have concerns differing from those of other 

segments. The association is a vehicle through which industrial 
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consensus can be reached. Thus, the process of searching for an 

internal consensus tends to moderate the position of industry. 

The size and scope of industrial economic interests is another 

moderating factor. With close to $8.5 billion dollars in assets and a 

labor force of more than 82,000 people, the chemical producers have 

incentives to pursue their profit goals in a socially responsible 

manner. The industry is large enough that lack of response to public 

demands in a particular area (e.g. environmental protection) may trig 

ger pressures for puni ti ve actions in a variety of economic areas, 

including consumer resistance. 

Concomitantly, the size and scope of economic impact of the in 

dustry may temper governmental actions which affect the industry ad- 

versely. Increased unemployment, decreased production of beneficial 

materials, decreased exports, or substituted imports affect other 

government goals. These and other factors are now explicitly recog 

nized as having impacts which must be considered during the develop- 

ment of regulations. Representation on the task forces of other 

federal departments (in particular, those with economic development 

object ives such as the Department of Industry, Trade and Commerce) 

strengthens the pressures to adopt a flexible posture toward the 

trading off of costs and benefits during regulation development. 

Provincial governments add to the moderating pressures. They 

tend to support the federal government's role as a provider of exper 

tise and know-how rather than as an environmental manager -- a task 

governments of most provinces prefer to claim as their own. 

.' 
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As we have noted, public interest groups have had little in 

volvement In task forces. However, "[p]ubliç interest groups such as 

the Consumer's Association of Canada, Pollution Probe, Energy Probe, 

and the Canadian Environmental Law Association have all been 

developed a considerable expertise in their own right and have begun 

to establish day-to-day contact with environment and consumer 

departments, federally and provincially •••• TIley tend to have 

groups also have problems in reaching an internal consensus. Often 

focused their attention more on the regulation-making aspects of 

regulation than on day-to-day compliance issues" (Doern 1977, p , 66). 

In spite of the emergence of these active public groups inter 

ested in regulation making, there are several constraints mediating 

their national impact on the consultative process. First, participa 

tion in regulation making requires a large commitment of time and 

resources. Most of the public interest groups rely on volunteer work 

which significantly reduces the effectiveness of their participation 

in any time-intensive effort on a regular basis. Public interest 

there is a struggle within these organizations between mernl.e r s with 

expertise and those who lack expertise but have a high commitment to 

certain organizational values or ideologies. Lack of resources and 

internal conflict may weaken the influence such groups can have on a 

decision process which also includes representatives of governments 

and industrial organizations. 
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Although the function of task forces is not likely to be 

affected significantly by public participation, in fact, such 

participation will contribute to the perceived integrity of the 

channel for mutual education through which industry, the government 

and the public can learn more about a problem by recognizing their 

diverse perspectives. In the longer run, however, the public may 

become influenced by the American approach w~ich is more open and 

demands a more visible role for public participation. 

Exogenous factors which affect the dynamics of consultation in 

clude: foreign and international governmental activities in the area; 

new information; the mass media; and general public attitudes and 

crises. Many attempts to initiate regulation in Canada can be traced 

to similar efforts in other countries. In particular, regulation in 

the United States tends to have an important impact upon the Canadian 

regulatory agenda. Proposed standards in the United States tend to 

serve as "anchors" in the deliberation of Canadian task forces. This 

often leads to economies in deliberation efforts but, at times, it may 

offer a counterproductive focus when U.S. problems and technologies do 

not apply to Canadian circumstances. Some ways in which U.S. regula 

tory actions influence Canadian regulation include frequent informal 

meetings between bureaucrats of the two countries, meetings organized 

by joint commissions and international committees, and exposure to the 

mass media which tend to sensitize Canadians to problems important in 
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the U.S. Since the United States leads the world in safety and health 

research, priorities and targets which are chosen there eventually 

affect the regulatory agenda of most other Western countries. E.E.C. 

regulatory efforts and the work of DEeD and UN expert committees have 

more limited, but still significant impacts. 

The work of task forces and their agendas is also influenced by 

information disseminated through the media which captures public 

attention. Crises, for example, with their dramatic impact (magnified 

by the media) upon public attitudes and perceived priorities tend to 

pressure government regulatory participants to push for stronger 

actions, while industry tends to concede more ground under public 

pressure than it would otherwise. The at tention which the public 

generally pays to environmental issues (as opposed to energy or eco- 

nomic issues) is also reflected in the regulatory pace. Clearly, 

public attitudes (as perceived by government representatives in the 

consultative process) affect political calculations in making choices 

between more or less stringent requirements. The mass media, though a 

crude reflection (or indicator) of public priorities and attitudes, 

play an important role in shaping government executives' perceptions 

of public opinion. 

Formal Coordination Arrangements: the Formal Accords between 

Provinces and the Federal Government 

The federal government and seven of the provincial governments 

have entered into formal agreements which attempt, to coordinate 
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environmental protection. One province, British Columbia, is still 

agreement which was refused. Newfoundland has decided to continue 

negotiating an agreement, while Quebec had a~ked for a special status 

operating without an accord but with informal coordination ties 

between federal and provincial administrators. 

A key problem in federal and provincial relationships is the 

identification of the locus of power. The provinces want Environment 

Canada to be source of technology, know-how and information but they 

simultaneously desire to retain their own decision making powers. The 

federal government sees its major objective in environmental pro 

tection as assuring that no "pollution havens" are created and that 

Canadian citizens are not provided with highly variable levels of 

health protection. This last objective is contentious since health 

matters in Canada are within the jurisdiction of the provinces. 

Given these objectives and the inadequate resources of Environ 

ment Canada to implement a comprehensive system of inspection and con 

t ro l s , the federal government and most of the provincial governments 

have agreed to leave implementation in the hands of the provinces. 

For example, the Canada-On t ar i o Accord for the Protection and 

Enhancement of Environmental Quality (1975) states the following 

responsibilities: "Canada agrees, after consultation wi th the Pro- 

vince and all other provinces, to establish broad national ambient 

quality objectives for air and water based upon na t Lona Ll.y agreed 

scientific criteria •••• Canada, after consultation with the Province, 



- 155 - 

agrees to develop national baseline effluent and emission requirements 

and guidelines for specific industrial g roups and, specific pol- 

lutants; Specific groups or classifications of industries will be 

agreed upon from time to time for the purpose of establishing 

priorities •••• Canada and the Province undertake to carry out pollution 

control programs for facilities under their respective control to meet 

agreed objectives and federal and provincial requirements •••• The 

Province agrees to establish and enforce requirements at least as 

stringent as the agreed national baseline requirements. Such require 

ments would be applied at start-up for all new installations or for 

installations undergoing major plant modifications. In all other 

cases the national baseline requirements would be applied as a minimum 

as rapidly as possible to meet agreed objectives and time schedules." 

Canada will take enforcement actions in federal facilities at 

the request of the province or where the province cannot, or for some 

reason fails to, fulfill its obligations under the accord in matters 

of federal jurisdiction which are delegated for administration to the 

province. 

The accord establishes cooperative arrangements concerning the 

monitoring of air and water quality in areas of joint interest. As 

part of this cooperative effort, an agreement on monitoring and 

surveillance methods and analysis must be reached to ensure comparable 

results. The province has the major role of surveillance of effluents 

and emissions and ensuring compliance with effluent and emission 

standards. 
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Canada and the province, in concert with other provinces, agree 

to exchange all data freely and to develop procedures relating t9 the 

publication of data having due regard for confidentiality or security 

as may be requi red. The accord emphasizes the role of the federal 

government as a source of information and technical know-how and 

training. 

While a significant reduction in duplication was achieved by 

the accord, the present study has noted some instances where informa 

tion-gathering by the federal and provincial governments has led to 

duplication. This can be attributed in part to the industry's insis 

tence upon control of data as well as to the industry's opposition to 

unconstrained information sharing between provincial and federal 

governments. 

Implementation of Regulation 

Both provincial and federal strategies for the implementation 

of environmental protection programs distinguish between the treatment 

of existing plants and new developments. Existing plants are 

constrained with regard to the adoption of new pollution control tech 

nologies since modification of their operations often presents unique 

problems. Therefore, there is a need to accommodate their special 

needs into pollution compliance schedules. 

Compliance schedules are typically negotiated between a 

specific plant and the provincial and federal pollution control 
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administrations. In a decade of rapidly changing technologies) 

implementation schedules assume an important ~ole since, at the end of 

the life cycle of a technology, modifications are significantly less 

costly. In fact, industry, in anticipation of future regulatory 

requirements to reduce costs of change, tends to invest in 

environmental protection technologies when developing new plants or 

modifying existing plants. To a large extent, the discretion which is 

exercised at this stage of the implementaion process determines the 

burden of regulation upon industry. Negotiated schedules of 

compliance "indicate specific steps that the company agrees to take, 

over a specified period, to bring the plant into compliance wi th the 

regulations. This is intended to allow existing plants to meet 

regulatory requirements without undue economic or technological 

hardship" (Buffa and Higgins, 1978, p. 5). 

Questions of Appropriate Regulation Levels and Problems of Overlap 

This analysis has identified several major attributes of the 

environmental regulatory system. They are: 

(1) jurisdictional overlap between the federal and the provincial 

governments; 

(2) broad domains of delegated powers to the executives of federal 

and provincial governments; 

(3) broad discretionary powers of both provincial and federal 

government executives to determine compliance schedules; 
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(4) consultative processes to determine specific proposals for 

regulation, and traditions of consensus seeking; 

(5) three elements, at the federal level, of formal review of 

regulation, including impact analysis; 

(6) political and bureaucratic arenas which are characterized by a 

struggle to control the locus of decision-making. The means of 

this struggle may be expansion in the "productivity" of execu 

tives in different governments in terms of regulation making. 

Tempering forces in these arenas include defensive moves by in 

dustry and governments to protect other (non-environmental) ob 

jectives; and 

(7) accords which coordinate provincial and federal requirement s 

and implementation processes. 

These attributes, coupled with the fact that the resource base 

for regulation activities concerned with environmental protection is 

highly constrained and shrinking in real terms, imply that: 

(1) generally, environmental regulation making in Canada is based 

upon consensus reached through negotiation with industry. Evi 

dence suggests that the chemical producers have effectively 

utilized the channels for industrial participation to modify 

many regulatory proposals which could have had a negative 

and/or an unnecessary impact upon the industry; 

(2) the regulatory process leaves considerable discretion in the 

hands of government officials. Discretion, well exercised, 



- 159 - 

system is itself a source of burden 

uncertainty; and 

(3) there is a tendency in the system for regulatory "spill-over" 

the burden of 

implies flexibility. Discretion, poorly managed, ho~ever, may 

lead to arbitrariness. Though th~ system provides many 

channe l s of appeal, the discretion inherent in the Canadian 

and competitive acceleration in the production of regulations. 

The formal mechanisms and policies of some governments encour 

lage this process. For example, the government of Ontario, in 

its policy statement concerning ~ater management (1978) is pro 

posing to adopt as regulations (i.e. legally enforceable) 

effluent requirements specified in federal guidelines (i.e. not 

legally enforceable) if these guidelines are more stringent 

than the effluent requirement of the province. Thus the 

provincial level. Industry argues that this is a serious 

guidelines at the federal level become regulations at the 

competitive acceleration or "leap frogging" of regulations; 

there is a very great difference be tween informal guidelines, 

~hich discussed and negotiated, and regulations ~hich have the 

force of la~. The chemical industry presented several examples 

where the second level of government to become so involved in 

regulation adopted more severe standards, perhaps in an attempt 

to be "holier than thou." (See further on this issue below.) 
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The influence of U.S. regulatory efforts on the Canadian deci 

sion making process through informal contacts between government offi 

cials, through joint commissions, and through the production of infor- 

mation is intense. In some cases (e. g. regulation of beryllium), 

Canadian regulators have resisted the introduction of U.S. regulations 

which did not meet Canadian needs. In terms of regulation priorities, 

however, it is clear that Canada cannot avoid the influence of the 

United States which has massive research and development resources. 

The record of Canadian regulation making and implementation 

suggests that, so far, the formal regulatory requirements are perhaps 

less stringent than in the United States (e.g., the Delaney Amendment 

to the U.S. Food and Drug Act). However, in spite of flexible 

compliance schedules, the final environmental protection standards 

achieved through regulation in Canada may not be lower than those 

achieved under similar geographical and ecological conditions in the 

United States. The restricted resource base for environmental 

regulation work in Canada forces the governments of Canada and the 

provinces to seek industrial cooperation rather than engage in overt 

conflict. 

This reliance on cooperation is a force which moderates formal 

regulation. Additionally, current shifts in public priorities toward 

economic and resource goals and the ideological pressures for 

deregulation seem to be leading to a further dampening of regulation 

growth in the environmental field. Much of the pressure to deregulate 
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appears to have resulted, however, not in relaxed standards but in the 

elimination of unnecessary irritants. For example, the efforts of the 

Ontario Ministry of the Environment to deregulate (l979b, pp. 11-12) 

have led to the following actions: 

(1) the Ministry instituted an economic assessment process for its 

major abatement programs and industrial clean-up efforts; 

(2) two appeal boards in the ministry have been integrated into 

one; 

(3) annual renewals of the certification of waste management sites 

have been eliminated; 

(4) some approvals of extensions to water and sewage facilities 

have been delegated to regional municipalities in order to 

avoid duplication of effort; and 

(5) the functions of land-based management and the disposal of 

waste have been consolidated and streamlined. 

Generally, efforts to "deregulate" are focused upon a reduction 

of red tape, integration of services (e.g. "one-stop" regulatory shop 

ping) and the introduction of some form of impact accounting. The 

system enjoys, however, a large degree of flexibility which will 

permit it to respond swiftly to new demands for regulation. This 

flexibility is a source of uncertainty and may leave the system 

susceptible to "over" regulation resulting from power strategies of 

participating governments. 
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To assess the perceptions of industry with regard to the 

burden from provincial and federal overlap in regulatory processes, a 

questionnaire was distributed to al! member companies of CCPA and a 

sample of other producers of chemicals in Canada. 

Duplication of federal and provincial legislation was perceived 

as a significant problem in setting standards but not in implementa 

tion and enforcement. Interviews with a sample of executives revealed 

that the major problem of duplication lies in what was described by 

one member of the association as a "leap frog numbers game". It was 

perceived that the provinces, to maintain initiative and control, of 

ten increase the stringency of their requirements. Many respondents 

in the chemical industry also noted that the federal Environmental 

Protection Service tends to set extremely stringent baseline standards 

for pollutants, "instead of [setting] comfortably defensible minimum 

performance standards which would leave provision for provinces, re 

gions or local sites to extend their requirements to more stringent 

specific requirements when these are scientifically defensible on the 

basis of greater sensitivity of the local environment" [Shales, 1980, 

p , 6]. 

Another source of duplication identified was the reporting 

requirements imposed by the federal Environmental Protection Service. 

One company indicated that it responds to the federal regulation 

concerning chlor-alkali mercury in four different provinces "using 

four different sets of reporting routines". 

Areas of duplicated efforts which were identified include: 
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(l) waste cUsposal -- several provincial. and federal studies and 

task forces; 

(2) spills of hazardous materials -- spill reporting regulation 

proposals under the Federal Fisheries Act and liability for 

clean-up stipulations under Ontario Bill 24; 

(3) fertilizer manufacturing facilities -- the Alberta development 

of guidelines f o r fertilizer plant emissions takes place in 

parallel to those of the Federal-Industry Joint Working Group 

on Fertilizer Industry Environmental Concerns. 

A further major concern of industry is the existence of 

inconsistencies in federal and provincial approaches to standard 

setting. For example, a brief received from C.LL. (Shales, 1980, p , 

9) states: 

"In addition to duplication, there is concern about differences 

in basic policy toward environmental management. For example, federal 

regulations universally address end-of-pipe effluent emission stan 

dards. Ontario embraces a policy utilizing part of the recuperative 

and assimilative capacity of the natural environment. This concept is 

incorporated in recent developments under the Great Lakes Water Quali 

ty Agreement to coordinate ••• the definition of "mixing zones" down 

stream of discharge points. The GLWQ Agreement is a result of Canada 

u. S. negotiations and is pursued under the authority of the 

International Joint Commission which becomes a third separate 

authority introducing environmental requirements in the Great Lakes 

Water shed." 
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Clearly, a fecieTal system of government is complex. A 

flexible, complex system which is also affected by developments in 

foreign systems is a source of uncertainty. Much of this uncertainty 

could be reduced by introducing a more rigid system with adversary 

proceedings. However, all the participants in the consultative 

transaction costs would not be beneficial. One major improvement 

processes in Canada reject such a move and suggest that the increased 

endorsed by both public interest groups and industry was the 

introduction of more independent appeals into the administrative 

environmental management system. It was felt that appeals to bodies 

Compliance 

Compliance can be achieved through persuasion and/or through 

coercion. Previously, it was noted that to a great extent the Cana 

dian system promotes voluntary compliance. The major vehicle for pro 

moting compliance is consultation between government and industry 

"within" a department are less likely to succeed since internal bodies 

are likely to protect their own agency. 

Other improvements which were accepted by all participants 

amount to what Simon (1978) has referred to as "procedural ration 

ality". For example, before the process of rigorous standard setting 

is begun, an attempt should be made to assess, at least descriptively, 

the social costs and benefits of regulating an emission. 

throughout the regulation-making and implementation phases. The co- 
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operative (as opposed to adve rcar t s I ) mode of interactions leads to 

mutual understanding between regulators and industrial executives. 

This process of co-optation through participation promotes, to a cer- 

tain degree, adoption of the norms of social responsibility within the 

industry. Participation not only reduces resistance to regulation but 

also ensures feasibility of implementation and a more accurate flow of 

I 

information to expand the administrative and technological options 

available to industry. 

The formal effort to disseminate information concerning envi- 

ronmental regulation is limited by the small budgets allocated for 

such activities. Therefore, an important 'educational' role is per- 

formed by trade associations and their technical committees. Though 

the prime role of these associations is the advancement of industry 

interests, they also serve as an excellent channel of information be- 

tween government and industry. Canadian unions and public interest 

groups, on the other hand, have played a relatively insignificant role 

in promoting compliance wi th environmental regula tians. Mos t unions 

have, as their natural focus, the work environment rather than the 

larger, external environment. Public interest groups in Canada have 

tended to focus their activities on influencing the regulation making 

process rather than on day-to-day environmental surveillance. 

The pool of resources for environmental regulation 'enforce- 

ment' in Canada is shallow. '~ost regulatory agencies in Canada tend 

to be sparsely staffed. Their complian.ce capabiHty does not usually 
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more effective regulatory compliance does require more staff, although 

more staff is clearly not itself a sufficient condition for more ef 

fective compl1.ance •••• Some [bureaucratic] growth is necessary, but the 

concern about excessive bureaucratic growth should counsel a more in 

telligent search for other compliance mechanisms" [Doern, 1977, p . 

24]. 

From industry's point of view, lack of vigilant, universal en 

forcement results in unfair advantages for those who are less socially 

responsible. Interviews indicated, for example, that some larger com 

panies suffered unfair competition from small operators in the area of 

waste disposal. The need to selectively employ scarce enforcement 

resources means that, while the larger companies are cos t+e f f ec t I ve 

targets, the smaller companies have high incentives to violate regula 

tions and gain a competitive edge. 

The discretion and selectivity which are exercised in the en 

forcement of regulation create uncertainty. This uncertainty leads to 

feelings of victimization and the perception that power is used arbi 

trarily. 

These negative perceptions and feelings are minimized when en 

forcement practices emphasize openness and communication with affected 

parties. This openness occurred even when enforcement of regulation 

was vigorous. Equity and reason are two principles of effective 

enforcement policy. 
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Legal Issues of Enforcement 

The major legal issues involved in determining the availability 

of legal sanctions include legal standing, liability and burden of 

proof. 

(1) Legal standing 

The use of private civil remedies is a potentially important 

tool for protection of the environment. However. the effectiveness of 

this tool depends upon the access that persons and groups have to 

private civil actions in the control of pollution. "To initiate an 

action the plaintiff must establish that he has locus standi; that is, 

he must show that he has suffered injury peculiar to himself and not 

merely inconvenience or harm common to the general public" (Franson 

and Lucas, 1977, p , 63). Canadian courts have taken a strict vie\ll of 

the requirement for evidence of "special and peculiar" damage, thus 

significantly restricting private legal actions as a means for citi- 

zens enforcement. Furthermore, in Canada it has been held that "a 

group of individuals. none of whom can show the requisite special dam 

age, are in no better position than one of their number" (Franson and 

Lucas , 1977, p , 63); hence, the standing requirement is not relaxed by 

bringing a class action on behalf of the public affected by a pollu 

tant. 

(2) Liability for "Public Welfare" Offences 

One of the most difficult, and until recently most uncertain, 
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areas of Canadian law is the nature of an offender's liability for 

so-called "public welfare" offences. It is a difficulty shared by 

revolution has resulted in a large number of prohibitions relating to 

health, welfare and safety. For historical reasons, these offences 

have fallen within the preview of the criminal law, but without the 

usual requirement of a guilty mind (mens rea) associated with the 

tradi tional "infamous crimes of the common law" (Sayre, 1933; Weiler, 

1971; Law Reform Commission of Canada, 1974; Hogan, 1975; Paulus, 

1978; Hutchinson, 1979). 

These "public welfare" or "regulatory" offences have presented 

the courts with an awkward policy problem. Courts have tended to deal 

exclusively with the problem of liability in terms of either mens rea 

(L, e , cases requiring proof of intent or "guilty mind"), or absolute 

liability (those cases where the only defences are denial of the 

violation or a denial that there was damage). "In recent years, 

however, the courts have taken a more responsive attitude and have 

been prepared to grapple with the problem. Attempts have been made to 

mediate the traditional polarity of approach. The result of this 

trend has been that the Supreme Court of Canada in R. v. City of Sault 

St. Marie [1978] has seen fit to introduce a third category of 

liability that lies between the requirements of full mens rea and the 

imposition of absolute liability" (Hutchinson, 1979, p.416). 

"[T]he court replaced the existing dual basis of liability with 

a three-tiered structure of liability: 
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1. Offenses in which mens rea, consisting of some positive state 

of mind such as intent, knowledge, or recklessness, must be 

proved by the prosecution either as an inference from the na 

ture ~f the act committed, or by additional evidence; 

2. Offenses in which there is no necessity for the prosecution to 

prove the existence of mens rea; the doing of the prohibited 

act prima facie imports the offence, leaving it open to the ac 

cused to avoid liability by proving that he took all reasonable 

care. This involves consideration of what a reasonable man 

would have done in the circumstances. The defence will be 

available if the accused reasonably believed in a mistaken set 

of facts which, if true, would render the act or omission inno 

cent, or if he took all reasonable steps to avoid the particu 

lar events. These offenses may properly be called offenses of 

strict liability. 

3. Offenses of absolute liability where it is not open to the ac 

cused to exculpate himself by showing that he was free of 

fault" [Hutchinson, 1974, p , 419]. 

The Supreme Court ruled that a standard of absolute liability 

will be utilized only when the legislation clearly indicates that that 

was the intent of the legislature. In contrast, the current Canadian 

definition of stdct liability requires the defendant to prove, on 

balance of probabilities, that he has taken due care. 
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This can be further contrasted with "normal" mens rea offences 

where the prosecution has to demonstrate beyond a reasonable doubt 

that the defendant had a guilty mind. 

What difference will the change in law make in practice? 

Paulus (1978), after a review of empirical studies of the application 

of strict liability laws (now called absolute liability by the 

Canadian Supreme Court), concludes that defendants were generally not 

prosecuted unless there was some degree of moral blame (either 

intentional acts or negligence) (Smith and Pearson, 1969; Carson, 

1970; Paulus, 1973; Law Reform Commission of Canada, 1974). However, 

Paulus still argues for the continuation of absolute liability (i.e. no 

defence of negligence) on the grounds that generally the laws are 

only enforced in cases of an intentional act or negligence of the 

offender (t . e. the new Canadian meaning of "strict" liability.) 

Arguments for absolute liability are summarized by Fletcher [(1978) 

quoted in Hutchinson, 1979, p. 428], who states: "In short, absolute 

liability, it is contended, is the most efficient and effective way of 

ensuring compliance with minor regulatory legislation and the social 

ends to be achieved are of such importance as to override the 

unfortunate by-product of punishing those who may be free of moral 

turpitude. In further justification, it is urged that slight 

penalties are usually imposed and that conviction for breach of a 

public welfare offence does not carry the stigma associated with 

conviction for a criminal offence." 
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The counterargument is that punishing wi thout any regard to 

fault threatens the moral fabric of society and would reduce the in- 

centives for executives to exercise "due diligence". 

The opposition to provisions of absolute liability is wide- 

spread and recent legislative proposals which included absolute lia- 

bility in environmental protection matters in Ontario were amended to 

which provide incentives for environmental protection. Such funds, 

remove absolute liability from the legislation. 
I 

Reducing the domain of criminal l1abili ty does not mean tha t 

incentives to protect the environment are eliminated. Private rights 

of action for compensation by the injured against those causing the 

injury may offer a sufficient incentive for compliance with environ- 

mental quality standards. Furthermore, different levels of government 

are considering the establishment of funds maintained by compulsory 

contributions levied against the industries likely to cause injury 

(e s g , Ontario Ministry of the Environment, 1979a). The major problem 

with such funds is in developing equitable schedules of contributions 

however, should be managed to provide a basis for improved environmen- 

tal management and not to act as a mere tax upon the industry. 

(3) Proof 

The definition of legal proof is a critical issue in the use- 

fulness of court action in enforcing environmental and health protec- 

tion. There are two variables at work: (1) the costs and feasibility 

of assembling the evidence, and (2) the degree of conclusiveness 
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required (i.e. standards of proof). The. knowledge of long term 

(latent) consequences of many chemicals in the environment is 

lacking. As well, in many of these cases where evidence exists, it 

fails to meet the scientific requirements for conclusiveness (e i g, Q 

error of 5%). In cases where long latency periods are involved, 

interpretation of evidence relies upon policy assumptions rather than 

on scientific inference rules. In this uncertain environment, there 

is a tendency for legislatures to shift the burden of proof or at 

least evidentiary burden (burden of adducing evidence) to 

manufacturers and to adopt more flexible requirements of standards of 

proof. The pre-manufacturing or importation notification requirements 

in the Environmental Contaminants Act is perhaps an example of this 

shift in the evidentiary burden. When danger to human health is 

suspected by the regulator, industry can be compelled to provide 

information about the substances. Under the Act, the burden of proof 

necessary to prohibit the manufacturing of the substance is on the 

federal government but, in practice, the burden can be avoided since 

delay actions, and escalation in information requirements by 

government can effectively prohibit the manufacture of a substance. 

The traditional standards of proof ("balance of probabilities" 

in civil actions and "beyond reasonable doubt" for criminal actions) 

do not fit the complex information and risk environments created by 

the proliferation of new chemical substances. Standards of proof must 

be functions of the expected consequences of the alternative actions. 
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The risk-benefit approach would require high standards for proof of 

risk from substances with large benefits where substitutes were not 

available. Conversely, the requirements of proof needed to ban or 

restrict the use of a particular chemical would be low when substances 

have few social benefits and there are many substitutes available. 

Similarly, the standard of proof will vary with the seriousness of the 

anticipated negative impacts of a substance. 

Recent U. S. court decisions and statutes have adopted such a 

flexible system of employing different standards of proof depending on 

the circumstances of the cases. "Canadian courts do essentially the 

same thing in determining whether preliminary injunctions should be 

granted under the test of 'balance of convenience'" [Franson and 

Lucas, 1977, p. 56]. 

"Apart from preliminary injunctions, serious problems of proof 

exist in Canada in civil legal actions and judicial review proceed 

ings" [Franson and Lucas, 1977, pp. 56-57]. In contrast, the standard 

of proof which regulatory agencies must meet in environmental protec 

tion (as opposed to the standard of proof required in courts) reflects 

the broad areas of discretion left to administrators. This practice 

makes the standards cr tests which regulators must meet in imple 

menting an act a matter of internal administrative policy. The 

discretio~ary powers, however, are constrained formally by the process 

in place to review regulations and constrained informally by the 

consultative process. 
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Conclusions and Prescriptions 

Review of the legal and administrative system of environmental 

regulation in Canada as it affects the chemical industry reveals that: 

(l) environmental laws (as are many others) are written in broad, 

enabling language. Consequently, government agencies charged 

with enforcement have enormous discretion. The broad scope of 

this discretion is a source of uncertainty to industry; 

(2) there is a high level of flexibility and broad areas of admin 

istrative discretion in regulation making and enforcement in 

Canada. This flexibility and discretionary power are both 

liked and feared by industry. While there were no major 

complaints of arbitrary use of delegated power, fears were 

expressed of future potential misuse because of the 

susceptibility of the process to dysfunctional influences; 

(3) partially because of the wide, discretionary powers in the 

hands of government agencies, the Canadian system has 

superficially produced less formal stringent regulations than 

in the U. S. but it appears to have achieved similar levels of 

environmental protection through better compliance. The higher 

compliance is attributable to the consultative processes which 

characterize the Canadian regulation approach; 

(4) the resource pool at the disposal of enforcement agencies is 

relatively shallow given the oreadth of their tasks. Enforce 

ment is necessarily selective and targeted towards the bigger 



tions of arbitrariness. Increase lead times in the consulta- 

- 175 - 

companies. Compliance. to an Lmpo r t ant extent. depends on in 

dustrial cooperation; and 

(5) overlap tends to lead to acceleration in regulation making and 

imposes some unnecessary transaction costs (having to respond 

to the same regulation in a different manner in different prov 

inces). Overlap in terms of implementation is minimized by 

formal and informal coordination (e.g. Accords). 

To reduce the costs of flexibility and discretion, while main 

taining their important benefits, the following prescriptions are pro 

posed: 

(1) establish independent (of the administrating agency responsible 

for regulation) quasi-judicial appeal boards to review public 

and industry's complaints with respect to regulation and 

enforcement. These boards should act as mediators/adjudicators 

to reduce transaction costs and to act as complements to 

judicial processes of appeal; 

(2) broaden the consultative process to include informed public 

participation. Open the proceedings to reduce public percep- 

tive process to permit better preparation of inputs from the 

public or industry; 

(3) strengthen regulation review procedures. In particular, allo 

cate sufficient resources to conduct proper impact analysis of 

regulation. Use impact analysis to screen both regulations and 
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guide lines since guidelines often are, internalized as regula 

tions; 

(4) improve the rationality of the process by the development of 

better information bases for decision making as well as by the 

development of a decision support system (e.g., risk/cost/ 

benefit methodologies); and 

(5) broaden the application of the Canadian consultative process 

model to include international commissions (e.g., I.J.C.). 

To reduce the costs of overlap, the following prescriptions are 

suggested: 

(1) develop inter-agency (provincial-federal) permanent coordina 

tion committees for regulation making. These committees should 

screen proposals for regulations by federal and provincial g9V 

ernments in their initial stages of development and coordinate 

information acquisition and dissemination efforts to reduce the 

paper burden resulting from duplication; 

(2) improve the division of labor between the federal government 

and the provinces to ensure that federal regulation is set at 

levels high enough to prevent the formation of pollution 

havens, yet low enough to allow the provinces to adaptlvely 

manage their environments. The role of the federal government 

as a source of expertise and technology should be strengthened 

by appropriating additional resources for R&D activities in the 

field of environmental protection; and 
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(3) develop regional "one-stop shopping centers" for environmental 

regulation information, permits, etc. 

To conclude, the system of environmental regulation making in 

Canada is sound but can be improved. Certain provisions for I mp r ove d 

coordination and checks against arbitrariness are proposed to improve 

its operation and to reduce the chance of malfunctions. These changes 

will not reduce claims of over-regulation by those who pay and under 

protection by those who benefit. The Canadian system permits a pro 

cess of flexible, joint decision making, but the quality of this pro 

cess, as with any other system, depends on the calibre of the partici 

pants and the information at their disposal. The best assurance of 

good decisions is having good decision makers. 
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Genstar Chemicals 
Montreal, Quebec 

CHEVALIER, Jacques 
Canadian Agricultural Chemical Association 
Ottawa, Ontario 

CLARE, Harvey H. 
Imperial Oil Limited 
Toronto, Ontario 

DAY, P.R. 
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DONALDSON, W.W. 
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Welland, Canada 

GARTON, Major-General William 
Pharmaceuticals Manufacturers Association 
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GRACIE, Dr. J.P. 
Union Carbide Canada Limited 
Toronto, Ontario 

HALL, R.N. 
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Toronto, Ontario 

HIDGINS, John W. 
Domtar Inc. 
Senneville, Quebec 

HOSS, William 
Canadian Petroleum Association for the Conservation of th~ 

Environment 
Ottawa, Ontario 
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Toronto, Ontario 

LAMOND, Cam 
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Montreal, Quebec 

LLOYD, Dr. Gordon 
Canadian Manufacturers' Association 
Toronto, Ontario 

McIRVINE, Dr. John D. 
Canadian Industries Limited 
Willowdale, Ontario 

MICHAEL, T.H.G. 
Chemical Institute of Canada 
Ottawa, Ontario 

MORETON, A. G. 
ESSO Chemical Canada 
Toronto, Ontario 

MUTTON, C.A. 
Polysar Limited 
Sarnia, Ontario 

NEFF, William A. 
The Canadian Chemical Producers' Association 
Ottawa, Ontario 

NEWBURY, Clifford B. 
ESSO Chemical Canada 
Toronto, Ontario 

SCIMCO, Paul 
Celanese Canada Limited 
Montreal, Quebec 

SOtrrHIN, R. J. 
CIBA-GEIGY Canada Limited 
Dorval, Quebec 

WARREN, Mr. 
ESSO Chemical s 
Toronto, Ontario 



WHITTMAN. G. R. 
DuPont of Canada Limited 
Montreal. Quebec 

WILKES. R.C. 
Union Carbide Canada Limited 
Toronto. Ontario 

WOODS. E.T. 
Union Carbide Canada Limited' 
Toronto. Ontario 
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CANADA FEDERAL AND PROVINCIAL GOVERNMENTS 

BAIER, Wolfgang 
Chemistry and Biology Research Institute 
Agriculture Canada 
Ottawa, Ontario 

BLACK, J.W. 
Consumer and Corporate Affairs 
Hull, Quebec 

BRYDON, Dr. J. D. 
Environmental Contaminants Control Branch 
Environmental Protection Service 
Ottawa, Ontario 

BUCHWALD, Dave 
Environment Council of Alberta 
Edmonton, Alberta 

BUFFA, Dr. L. 
Environmental Protection Service 
Ottawa, Ontario 

CORNWALL, Dr. George 
Planning Policy and Analysis Branch 
Environmental Protection Service 
Ottawa, Ontario 

CRERAR, Alistair 
Environment Council of Alberta 
Edmonton, Alberta 

DROWLEY, W.B. 
Ministry of the Environment 
Toronto, Ontario 

DiBARTOLO, A.B. 
Environmental Protection Service 
Ottawa, Ontario 

ELFSTROM, R. 
Ministry of Labour 
Ottawa, Ontario 

ELLISON, T.D. 
Department of Transportation 
Ottawa, Ontario 
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FERGUSON R. H. 
Ministry of the Environment 
Victoria, B.C. 

FRASER, R. C. 
Planning, Policy and Analysis Branch 
Environmental Protection Service 
Ottawa, Ontario 

HICKMAN, Dr. J.R. 
Environmental Protection Service 
Ottawa, Ontario 

HIGGINS, P.M. 
Environmental Protection Service 
Ottawa, Ontario 

HYER, Roy 
Department of Industry, Trade and Commerce 
Ottawa, Ontario 

KINGiAM. Dr. J. 
Environmental Emergency Branch 
Environmental Protection Service 
Ottawa, Ontario 

KHAN, Dr. S. U. 
Department of Agriculture 
Ottawa, Ontario 

KLASSEN, H.P. 
Waste Management Branch 
Ministry of the Environment 
Victoria, B.C. 

LABUDA, J. 
Atmospheric Environment Service 
Environment Canada 
Ottawa, Ontario 

LOGAN, J. 
Atmospheric Environment Service 
Environment Canada 
Ot t ava , Ontario 

LOGAN, W. J. 
Waste Management Branch 
Environmental Protection Service 
Ottawa, Ontario 
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ORUROD, Wayne 
Departmp.~t of Agriculture 
Ottawa, Ontario 

PITURA, Leonard F. 
Waste Management Branch 
Ministry of the Environment 
Toronto, Ontario 

RI VERS, M. E., 
Environmental Protection Service 
Ottawa, Ontario 

ROBINSON, R.H. 
Environmental Protection Service 
Ottawa, Ontario 

SALBACH, S.E. 
Water Resources Branch 
Ministry of the Environment 
Toronto, Ontario 

SIMPSON, K.J. 
Waste Management Branch 
Alberta Environment 
Edmonton, Alberta 

SOMERS, E. 
Health Protection Branch 
Health and Welfare 
Ottawa, Ontario 

VENABLES, W.N. 
Ministry of the Environment 
Victoria, B.C. 

WHIPPLE, Chris G. 
Electric Power Research Institute 
Palo Alto, California 

WILES, David M. 
National Research Council of Canada 
Ottawa, Ontario 

WINTHROP, S.O. 
Environmental Protection Service 
Ottawa, Ontario 

WRIGlT, R. E. 
Plant Product and Quarantine Directorate 
Ottawa, Ontario 
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OTHER EXPERTS 

ABRAMSON, Dr. Fred 
George Washington University 

I Washi~gton, D.C. 

BLUMENTHAL, Dr. Herb 
Director, Division of Toxicology 
Washington, O.C. 

BURTON, Dr. Ian 
Institute for Environmental Studies 
University of Toronto 
Toronto, Ontario 

COPPOCK, Dr. Rob 
International Institute for Environment and Society 
Berlin, West Germany 

CRAWFORD, Peter J. 
Organization for Economic Co-operation and l>evelopment 
Paris, France 

CROUT, Dr. J.R. 
Food and Orug Administration 
Rockvi lle, HD. 

DIERKES, Prof. Meinolf 
International Institute for Environment and Society 
Berlin, West Germany 

KRAYBILL, Dr. H. 
National Cancer Institute 
Bethesda, HD. 

LATHROP, John 
International Institute for Applied Systems Analysis 
Laxenburg, Austria 

NICOLAS, Robert 
Council on Environmental Quality 
Washington, D.C. 

PETRELLA, Riccardo 
FAST 
EEC 
Brussels, Belgium 
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QUINN, T. 
Food and Drug Administration 
Washington, D.C. 

RITCH, John 
Environmental Protection Agency 
Washington, O.C. 

ROBERTS, Kim C. 
West Coast Environmental Law Association 
Vancouver, B.C. 

SCHNEIDERMAN, Dr. M. 
National Cancer Institute 
Bethesda, MD. 

SINCLAIR, Dr. Craig 
IIAA 
Laxenburg, Austria 

SONTAG, Dr. J. 
National Cancer Institute 
Bethesda, MD. 

STARR, Dr. C. 
Electric Power Research Institue 
Palo Alto, Californià 

STOPPS, Prof. G.J. 
Department of Toxicology 
Faculty of Medicine 
University of Toronto 
Toronto, On t a r Lo 

TIMBERG, Robert F. 
Canadian Environmental Law Association 
Toronto, Ontario 

UPTON, Dr. Arthur 
National Cancer Institute 
Bethesda, MD. 

WArnER, Dr. 
Organization for Economic Co-operation and Development 
Paris, France 

WESSEL, John 
Food and Drug Administration 
Rockville, MD. 
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Introduction 

The pr e c eô i nç papers which focused upon the Ln fo rrne t i or. t,ëSE 

and the syste~ of decision makin9 and enforcement for environ 

mental protection generated the followino observations: 

(1) The information upon which many re?ulatory decisions a~E 

ma~e is characterized by a hiGh de9ree of uncertainty. 

(2) Resolution of r.uch of the uncertainty in the èecisic~ 

process (i.e. the actual use and interpretation of availatle 

information) relies to a large de9ree upon policy/value 

judgments and not upon scientific principles. 

(3) The consultative processes which characterize decision 

makinG and enforcement practices in Canadian environrental 

manaGement permit flexi~le accommodation of knowledge fro~ 

various sources and benefit fror. the different value per 

spectives whicr. are represented in the process. 

The papers er.phasized the need to improve pr oc e du r a J r a t i or - 

ality by intro~ucin9 into the process of re9ulation rnav.in~ 

the regulatory process. In this paper, therefore, the fcc~s lS 

decision aiès whicr. ensure the accountar-ility of the outruts 

the framework for accountability of environmental reoulatio~. 

First, alternative social value assumptions are identifie~ an~ 

their practical manifestation in re9ulatory decision rules 

(standard setting principles) are described. The analysis cf 

decision rules for standard setting examines the state of the art 

in the field and assesses the future of alternative methoèolocies 

for improving accountability of environmental reaulation ~a\in=. 

------------------------------------------------------------~------------------------- -- 
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The paper identifies areas where investment in research an~ 

development of methodologies and base line information is 

required if an improven framework for evaluating environmental 

regulation is desirej. 

The second part of the paper employs the framework for 

accountability developed in the first part to exa~ine the ben 

efits and costs of environJT\entaJ regulation with respect to the 

cherical industry of Canada. The paper concludes with prescrip- 

tions for improvin9 decision making in environmental reccla:ion. 

Criteria for Settinc Standards for Environmental Ouality 

Crandall (1979, p. 29) arcues that the question of 

tllvironmental reculation is similar to other questions pf an 

economic nature. "Ultimately, everyone debatins environnental 

issues must answer the question 'How much pollction do we res:ly 

want? I This is not àifferent fror. determinins how much brea~, 

how Many automohiles, or how many movies we want ...• Pollutio~ 

control is 2 'gooè' .... 'hich no one wants in uri Li rri t. e d q u e n t d t a e s 

unless SOMeone else pays for it .... Un f o r t un e t.e Ly , not only .i s 

there no free lunch even for consumers of clean air and water, 

but there is evi~ence that they are payin9 substantially more for 

what they are gettin,? than they would if we haè! a more ratio:îôl 

environmental policy". 

Crandall defines two basic problems to be solved in control- 

ling environmental pollution. One concerns the determination of 

objectives (how much pollution do we want), and the other is the 
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question of means (how to obtain the reduction in pollution at 

the lowest possible cost). liA market oriented system of control 

might minirr.ize control costs - but it would not necessarily 

solve the pro~ler of determining the desired magnitude of the 

clean up effort" (Crandall, 1979, p. 31). Crandall admits that 

access by consumers to air and water is not easily ratione~ by a 

market svste:-". 

The deterrr.ination of environmental objectives, given the 

prevailin9 market ideology in western democracies, should 

reflect, in principle, the preferences of the public, i.e. the 

willinoness of the public to pay for alternative control levels. 

The choice of alternative environmental quality standards is 

contrained in part by (1) intergenerational responsibilities,an~ 

(2) social-ethical constraint$ on the i~position of risks to 

life. 

oenerations. These responsibilities imply that ..... 'here the s~r- 

Governments in deJ"T1ocracies tend to act not only on be'hal: cf 

the present generation but also to preserve the riohts of future 

vival of future generation is at risk from irreversi'ble chai.ces 

introduced for the benefi t of the current generation, c ove r nrr.e n t s 

must try to prevent such changes. Under these circumstances, 

discount rates reflecting the rate of exchange of prese:lt 90o~s 

for future goods hy current consumers have no relevance in 

deciding upon certain measures to protect the environment. Sir,i 

larly, the choice of pollution levels is constrained by norInS 

which regulate the imposition of risk to life in our society. 
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For example, condemning (during peace time) particular segments 

of our population to almost certain death (i.e. naming those w'!îo 

are liKely to die) as an explicit social trade-off is unaccept- 

able. By contrast, adding risKs to life through marginal 

increases in probability, if done anonymously, is permitted and, 

indeed, is e xpe c t.e ô a Lmo s t as a daily activity. There is evi-' 

dence which suggests that the social and individual definitions 

of acceptable risKs to life depend on the particular circum- 

stanc~s involved an~ the decision process ~rnployej to deter~ine 

those risKs (St~rr, 1969; Fischhoff et al., 1978). 

It is important to note that, " .. hen the consequences of 

alternatives are not fully Known, society may regulate the 

assignment of subjective proba'bilities (i.e. probabilities which 

indicate strength of beliefs rather than some objective,realized 

or calculated long term frequencies). For exa~ple, society may 

choose to label new chemicals which fail some socially deter~ine~ 

tests as probable carcinogens, or may label all ne~ che~icals as 

safe unless experience has proved their toxicity. These p2licy 

Ideterminations depend upon value judgments. Often, the rules of 

probability assignment which underlie social policy reflect 

either assumptions concerning social benefits and costs in 

particular situations or social constraints imposed 'by individual 

rights in these situations. The rules for stannard settinr. in 

cases of uncertainty range from a theoretical principle of "no 

risk" to maximization of net expected social benefits, subject to 

some constraints upon risKs. 
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"No risk" and "insismificant risks" 

The "no risk" principle, often called the Delaney 

principle, is employed in the United States to regulate food 

adèitives. The Delaney amendment stipulates that no ad~itive 

shall be dee~ed safe if it is found after tests to induce cancer 

in man or animal. The justification for a "no risk" approach 

with regard to food additives is based on the fact that exposu~e 

is universal, involuntary and leaves many consumer& without 

alternatives (Upton, 1979). The underlying assumption is that 

benefits accruin~ fror. adèitives are relatively low compared to 

the expecteè costs of cancer. Furthermore, prohibiting additives 

in food is expected to be relatively inexpensive. In contrast, 

water which is also used universally, involuntarily and 'has no 

alternatives does not enjoy similar protection. A major reason 

for this lack of protection has been the costs involve~ in upgrad- 

ing water supplies. It is interestin9 to note that the use of 

water which is le~ally deemed safe for drinking may be considerej 

legally unsafe when used in fooè preparation. 

The "no r i s k " principle, in practice, is only an indication 

of a social ideall not a realized ouideline. Examination of its 

application reveals that what constitutes an appropriate test of 

carcinogenicity (the standard of proof) depends upon cost-henefit 

relationships: For example, nitrites (which are used to preserve 

meat) in combination with certain amines become nitrosamines 

which are Known carcinogens (Lijinsky and Epstein, 1970). 

However, eliminating nitrites from preserved meats will inc~ease 
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the risks of botulism. The cost-benefit calculus reguires the 

violation of the rigid stipulations of the Delaney Clause. The us~ 

of ni tr i tes was permi t ted because they are not carcinoger.ic ..... her. 

initially added to food (Kessler, 1977). There are stror.~ 

pressures in the U.S. to overtly relax the "no ris).:" position 

\d th respect ·to food aô d i ti v e s . Even those who are conserva ti ve 

consider a "no risk" position as an ideal to motivate, rather 

than as a guideline to implement (Abramson, 1979). 

The use of "no risk" a s a o u iàe 1 ine Means a c omp l ete ô epe n 

dence of standards upon the technology of detection. Such auto 

matic reoulation of an important activity lacks a logical basis 

in an area which is marked by rapidly increasing abilities to 

detect minute traces of substances. 

A modification of the "no risk" approach is the principle of 

"no detectable adverse effect". The Soviet Union, fbr example, 

uses this principle in setting their maximum permissible concen 

trations (MPC) for occupational exposure (Roschin and Timofeevsk 

aya, 1975, p. 32). The standards of exposure are basej on 

"concentrations ..... hich, with a work day of not more than 8 hours 

through the whole of the service record, do not cause any àisease 

or have any other adverse effects on the health status of the 

workers that could be detected by the modern methods of investi 

gation either directly in the course of work or at later dates." 

The principle of no detectable adverse effect a~d similar 

principles such as the criterion of "toxicologically insic:rnif- 

icant level" admit some exposure to risk and require some direct 
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evidence of its realization in setting limits upon exposure. The 

"custom of usage" rule with respect to existing facilities and 

substances is a logical extension of these rules which are basej 

on "realized" risks. Under this rule,prevailing practices w!:icr, 

have not caused detectable damage are "generally recognized as 

impacts. In these cases, determination of safety thresholds are 

safe". (This criterion is referred to as the GR~S criterion.) 

The majqr prahl eMS ...... hich arise when rules for standarè settinc: 

are basJd on the evidence of impact are the long latency perio~ 

and the Illack of information about their lana t e rm biological 

trans-scientific (policy based) rather than strictly scientific. 

The diversity of norms for the same substance in different . I 

countries illustrates this point. For exaMple, the S8viet ~PC'S 

are generally lower than the U.S. threshold limit values (TL~) for 

the s arne ch err i c e l s , a major reason being that most :-~'." sare 

weighted mean concentrations rather than maxinur. single time 

exposures (Roschin and Timofeevskaya, 1975). 

Another major consideration in the 5ettin~ of stanjards i~ 

the sensitivity of those people tested. Naturally, if those r.os~ 

sensitive to the chemical are not tested, the permissible level 

will be higher than it would be otherwise, allowing a small 

percentage of workers to suffer adverse effects. ~nen dealinc 

with non-occupational environments, the problem becomes even more 

complex. Without case by case,benefit-cost calculations,only 

baseline standards for population averages can be determined 

(i.e. reflecting the implicit e s s urnp t ion that if the "average" 
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person exposed to the chemical has detectable adverse symptoms, 

then the benefits of regulation would be high relative to the 

costs) . 

Open Ended Standards based on Control Technologies 

The criteria of "best available practice", "highest practic 

able protection" and "lowest practicahle exposure" are based 

partially on cost considerations and the current state of cor.trol 

technology. The main problem with criteria based upon technolo~y 

b~t t~mpered by some cost calculations is defining the key tests 

of "best" and "practicable" (Lowrance, 1976). "Best" implies 

some consid~ration of benefits from the regulation, while "prac 

ticable" implies attention to economic feasibility. 

Vagueness in legislation leaves much to the discretion of 

implementors. Burton and Whyte (1978, p. 168) list sorne of the 

problems facing the implementor of technology-based criteria: 

1. ~~at factors are to be included in the assessment? 

2. From whose point of view is practicality to be defined? 

3. Who defines what is practicable? 

4. Does the 'best practicable means' include the extreme case 

of prohibition of the cause in order to reduce pollution to 

zero? 

Often technology-based standards are used to force the 

adoption of specific technology (setting the standard of what is 

practicable at the highest level attained ~ithin the industry 

rather than upon specific calculations of feasihility). ~ithout 
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• explicit cost-benefit calculations/the application of the rule 

may reflect short term local political considerations rather than 

Ions term needs. Technology-based rules may have little rele- 

vance to 9lohal objectives. It is possible that some plants can 

achieve a more cost-effective reduction of emissions than other 

plants. Crandall (1979), for example, notes that a tech~olo~l 

based approach is an inefficient means of aChieving given envi 

ronmental objectives. He predicts a significant improvement in 

efficiencies "by substituting a system of marketable rights for 

current technology-based standards. Polluters would be siver. 

found that it could lower its costs by paying someone else in the 

same area to reduce pollution below his reguired standar.d, rather 

than complying with the standard itself, the firm would pay this 

other source for the reduction, and c o u Ld e x c e e ô its ow:") s:ë:.:~.~2:.J· 

by a corresponding amount" (Crandall, 1979, p. 31). The USE of 

pollution rights is an intuitively appealing method of achievinc 

an efficient reduction in pollution levels, but there are some 

problems associated with the adoption of this technique (Nemetz, 

1977, p. 120). 

Expli2it Recognition of Benefits, Costs and Risks 

Explicit treatment of the costs and benefits involve~ in 

environmental protection regulations makes the decision process 

less susceptible to manipulation and may improve its rationality. 

Explicit identification of data bases used, assumrtions made an~ 



calculations executed increases the accountability of the proce£~ 

and encourages a broader range of inputs. 

The treatment of costs, benefits and risks may take a 

variety of forms, ranging fron: a si~ple statement of the costs, 

benefits an~ risks considereo in the àecision process, to a 

sophisticated, mathe~atical, risk-benefit opti~izatio~ syste~. 

It is i~portant to note that a more sophisticate~ analytic 

framework is not necessarily better than a sin:pler one. In 

choosing an analytical framework for resulation making,one ~ust 

consider: (1) the quality of data available (being precise but 

wrong is not better than having only an approximation of the 

correct sol uti on), (2) the costs invol ved in ana lyzi ng in forma 

tion, and (3) the accessibility of the analytic framework te 

reg~lators, th~ public and industry. Zeckhauser (1975), for 

example, suggests that it is sometimes more important ho~ yo~ de 

somethino than what you do. Decision makers may prefer a prece 

dure that can be justified and explained, rather than a more 

correct but esoteric approach with obscure methodology (Slcvic et 

• 
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al., 1975). 

Statement of Benefits and Costs of En:ission Controls 

The first step in explicating the benefits ann costs of 

regulation making is to àescribe the relevant, distinguishing 

attributes of alternative control options, ano to quantify prob 

able outcomes. The description of the consequences of alterna 

tive control options must specify the outcome not only in terms 

------------------------------------------------------------------------ -- 
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of the amount of different social goods (utility enhancing goo~s 

and services) and bads (those coriseguences that reduce social 

utility levels), but also in t e rrns of the distrihution of e f f e c t s 

arno no the public (who receives the goods ·and the bads? is tr.€ 

distribution equitable?). 

death by triaaerinc death of those who are about to die. Lana 

Th1e major benefits of pollution control can be c La s s i f i e ; e s 

he aIt h lb e nef its, a est he tic ben e fit san d ben e fit s wh i c 1: a cc r .j E 

fro~ reèuce~ da~a~e to vegetation, animals and ï.'Iaterials. 

Health benefits include reduction in ~orbidity aDd mortal 
I 
Here one must consider the interaction of morbidity an~ ity. 

mortality patterns. Pollution can be regarded as a harvester of 

death and/or a contributor to death. As a harvester (èuring a 

high pollution episode), pollution shifts s hor t= t e rr- patterns 0: 

te~ ace adjusted mortality rates or life expectancies are left 

Pollution may alter the immediate morbidity/nortality 

profile of society by affecting particular segments of the popu- 

lation ann, il' the lana run, alter the genetic ma k e up of society. 

Pollution may also be a contributor to lana te~, increases in 

morbidity and mortality rates. 

The variable impact of pollution upon health depends on t~e 

attrihutes of the pollution and the affected population. ~he 

threshold for a harvesting impact may be very high, while lcnc 

term, latent impacts of pollution may accrue linearly and with 

minute pollution levels. 
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Aesthetic benefits resulting from the reduction in pollution 

may be reflected in higher property values and changes in behav 

ioral patterns (e.g. using leisure time in the city as oppose~ to 

escaping pollution by week-end emigration to the countryside). 

Reduction in dama?e to vegetation, animals and materials may 

be reflected in lower rates of deterioration of plants, machines, 

and b.i i Ld i nq s , improveè production rates in aç r i cu l t ur e anë 

fisheries and improveè recreational opportunities (e.g. movino 

recreation from a more distant site to a closer site once poll~ 

tion is reduced). 

Every proposal for regulation should state explicitly the 

gross benefits which may accrue from the regulation. This basic 

requirement (when further cost-benefit analysis is not conducted) 

may reduce regulation wh i ch is induced solely by technological 

control opportunities. In many instances, the simpl~ availa~ility 

of control technoloçy creates demands for regulation. Control of 

e~issions is perceived as intrinsically valuable, even when no 

external benefits of control are expected. 

Costs accruing from environmental regulation include direct 

impacts upon the industry such as: 

a) the direct capital and operating costs of pollution control 

systems, 

b) reduction in the international competitive position (result 

ing in reduced growth prospects and less employment), and 

c) reduction in investment, particularly in research and devel 

opment. 
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These direct consequences of regulation on industry may 

incur social costs in terms of: 

a) distribution of income, 

b) regional balance, 

c) market structure and competiti6n, in particular increase~ 

market conce~tration, 

d) b~lance of payments, 

e) consumption of scarce national resources (e.g. energy), 

f) national security, and 

9) inflation. 

There is a need to quantify and express all costs and ben- 

efits in terr.s of a common unit of value (for example,dollars). 

If all the social costs and benefits are considere~ and·expresse~ 

in terms of a common unit of value, the option which maximizes 

expected net benefits should be selected. Unfortunately, unèe- 

veloped evaluation metho~olo~ies and the restricted domain of 

alternative environmental protection options constrain the 

application of such a comprehensive cost-benefit arrroach. 

The major theoretical obstacles lie in the areas of: 

(1) uncertainty, 

(2) the discount rate, 

(3) distributive consequences, and 

(4) the evaluation of life. 

Since many of the uncertain and risky consequences of re~u- 

lation can be descrihed only by means of ch~nges in probability 

distributions, one needs to compare distributions, not just p~rtic- 
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ular moments of a distribution (e.g. means and variances). 

Without defining social utility functions for risky alternatives, 

risk neutrality is often assumed and decisions are made with 

respect to outcome exrectations (perhaps constrained by perrr.is 

sible ranges of possible outcomes or other measures of risk).' 

An alternative ~o this approach is the use of stochastic 

dominance for comparing distributions of risky alternatives 

(Thompson et ~., 1979; Huang et ~., 1978; Hammond, 1974; 

Levhari et ~., 1975; Levy and Paroush, 1~74 and others). 

Stochastic dominance screening uses some common qualitative 

attributes of population preference profiles to screen alterna 

tives with preferable probability distributions. For exanple, 

the most general assumption is that utility functions are ~ono 

tonically increasing. This implies only that "more is better 

than less" -- an assumption that is satisfied by the most goe:'!:' 

for the most people (or equivalently "less is better than rnor e f cr 

'bads'fI). Higher screening powers can be achieved if less 

universally acceptable assumptions are made ~ith respect to the 

preferences of the public (e.g. assuming that the public is ri~~ 

averse). Techniques which are less comprehensivE, but sirr.Fler t2 

apply, include various portfolio evaluation techniaues (e.g. 

mean-variance analysis). 

The second problem area concerns the appropriate discount 

rate used to determi~e the present worth of future values. It 

has no simple solution, especially when dealing with intergen 

erational impacts. Zec'khauser and Shepard (1976, p. 14) h a v e 
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pointed out the reality of "generation selfishness". They con- 

cluded that each generation has the incentive to skimp on its 

bequests to future generations. This may result in a subop- 

timally reduced bequest stream. Free~an (1978, p. 11-24) 

summarizes the issue of discounting in evaluating alternative 

options of environmental protection as follows: "The issues are 

example between generations. Discountins 

I 
more complex when we 

periodl of time, for 

consider effects extending over very lon~ 

with the normal discount rate can reduce even catastrophic 

distant future effects to nominal present values. For ex arnp l e , 

with a relatively low discount rate of 5%, the benefit of avoid- 

ing some number of deaths 200 years in the future is reduce~ by a 

factor of 0.0006. On the basis of conventional discounting, the 

benefits of preventing some future catastrophe, for example, the 

effects of possible destruction of the ozone layer, may see~ less 

than the present costs of preventing the effect. It appears thèt 

in cases of this sort, the major consideration is not interte~- 

poral efficiency in resource allocation, but rather intergene~a- 

tional equity in the distribution of welfare. Hence, it s b o u Lô 

not be surprising that decision rules based on the efficiency 

criterion should appear to give unreasona~le results. This is a 

problem which is beginning to receive attention in the litera- 

ture. But as yet, there is not generally accepted answers." 

The distribution of benefits and costs is important because, 

often, those who bear the costs of regulation or lack of reaula- 

tion are not those who benefit from them. Fischhoff (1977, p. 
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179) notes that "cost-benefit theory is concerned with the t~tal 

costs and benefits accruing to society from a project and not 

with their distribution. For many projects, however, the risks 

accrue to different people than do the benefits.... The cos~ 

benefit analyst typically deals with this problem by sayin9 that 

if a project's benefits outwei~h its costs, then in princiFle, 

the losers could be compensated by the gainers. Althouoh 

attractive in theory, such compensation May be excee8ingly dif:i 

cult to carry out in practice. Often it is impossible eve~ to 

identify the losers, for exar:1ple when they are members of future 

generations", Even if identification is possible, transactio~ 

costs may be prohibitive (Graaf, 1975). 

The most difficult procle~ in terms of ~oral and political 

irnrlications is the question of the value of life. It was noteè 

that there are strono constraints in western societies 'v;1-,ic~, in 

non-emergency situations, fortid explicit, involuntary sacrifice 

of specifically na~eè people in order to increase social 

benefits. However, these ethical constraints do not prchi~it 

marginal modifications in anonymous mortality pro~a~ilities to 

gain social benefits. In such cases,it is necessary and per~is- 

sir.le to use an explicit value for human life. Several metho~ol 

ogies have been proposed by economists to determine the value of 

life (Linnerooth, 1979), A widely accepted procedure for 

"pricing" an expected change in population mortality is to esti 

mate the expected loss in terms of earned income; the value of a 

person's life is calculated as his discounted expectej future 
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used, iqnores the person's own desire to live and ignores the 
I - 
I 

social value of a person's contribution not reflected in national 

income accounts. 

An alternative method was advanced by Mishan (1971) whc 

su~gested that the value of life should be expresse~ in ter~5 cf 

deals in non-marginal changes in risks to life. In these circuTT1- 

the willinaness of each person to pay for a reèuction in mortal- 

ity risks. 

Thaler and Rosen (1975) have examined the wage differei.~ials 

of those enga~ed in more and less risky johs to identify their 

implicit willingness to aSSUMe risks for pay. Linnerooth (1979, 

p. 53) notes that "there are several limitations to this market 

approach, the most critical being the implied assu~ptior. that the 

workers must perceive the risks accurately and have the necessary 

mobility to chanÇle their occupation". 

Another method for evaluatina the value of life is "si:-:-t,ly 

to ask people what is the worth of their increase~ s;jrvival 

chances. Eut such survey approaches have also been criticize~ O~ 

the grounds that people have difficulty in assessing proba~il- 

ities and answering hypothetical questions" (Linnerooth, Iq7~, F. 

54) • There are other theoretically I nt.e r e s t i nç approaches v .. h i c r: 

attempt to take into account life-long utility functions, rut 

these are of little nirect empirical/policy value. 

The value of life problem is complicated further when one 

stances, the willingness to assume risks to life is situation- 
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specific and cannot be regarded as an homogeneous economic "bad". 

(i.e. one type of risk of death may be valued differently fro~ 

another risk of death). The problems raised by the interdepen 

dence between the value placed upon life, the decision processes 

involved in risk taking, types of threats of death and expected 

levels of benefits are especially important when social 

constraints upon risk acceptability are explored. 

Allocative efficiency can be improved in the absence of a 

complete framework of costs anr. benefits by the employment of 

cost-effectiveness. Cost-effectiveness analysis searches arr.on? 

alternative control options for the alternative which attains a 

given level of benefit with minimum costs. For example, in 

achieving a particular level of life savings,it is possible to 

search for the least costly method by directing scarce resources 

to areas where their contribution to life savin9s is maximal. 

Okrent (1980) cites many studies which compare expenditures 

to "save a life". He notes (p. 374) that "the expenditures made 

by society to save a single life vary to a remarkable decree". 

In France, for example, it was estimated that $30,000 was beins 

spent per life saved through road accident prevention and about 

$1 million per life saved in aviation accident prevention 

(MorIat, 1970). In Great Britain, Sinclair et al. (1972) esti 

mated that $10,000 were spent to save the life of an agricultural 

worker, while $20 million were spent to save the life of one 

high-rise apartment dweller. These and other quoted numbers 

indicate 'that there is ample room to maneuver even in the "busi- 
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ness" of improving life savings with a given resource bundle, 

without having to determine the value of life saved. Clearly, 

using these numbers without other information to determine reou 

lation priorities ignores the political costs associated with the 

visibility and drama of a life saved because of government action 

or life lost because of government inaction. 

The theoretical problems underlying the use of cost 

effectiveness analysis are minute in comparison to proble~s cf 

obtaining the information needed for cost-benefit analysis. In 

the first paper of this series, the focus was upon information 

availaDility and guality. It was noted that there was a lacY. of 

validated information about the functional relationship of 

exposure to different pollutants and the subsequent impacts upon 

health. Similarly, there is little information about the rela 

tionship existin? between environmental guality and hu~an 

behaviour (Stevens, 1978, P. IV-lD). There is some local infor 

mation about material and econo~ic damage functions of pcllutè~ts 

in the United States but, even t.he r e i extrapolation to the y .. h o l e 

system or to other systems has limited validity. The analyst 

obtains, at best, a reference system for orders of ma9nitude of 

costs and benefits of pollution control and not specific esti 

mates of conseauences. 

The "State of the Art" and the "State of Information" of cost 

benefit analysis of environmental protection makes such analyses 

of limited use for the direct determination of optimal regulation 

levels. However, with the intronuction of sensitivity analysis 
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into the framework, it is possible to obtain some bounds. Flex 

ible use of the analysis to structure information and to provide 

bounds (using extreme assumptions) as inputs to a policy formula 

tion process have great potential for improving environmental 

management decisions. Asking the right questions may lead to 

investment in getting the correct information. While cost 

benefit analysis can establish the optimal societal level of 

environmental controls, it is also necessary to identify the 

range of solutions that society is willing to accept. Analysis 

of socially acceptable risks must complement the analysis of 

costs and benefits. 

Socially Acceptable Risks 

Risk~benefit analysis is the term used to describe the 

process which answers the question "How safe is safe enough?" 

(Slovic et ~., 1975). Starr (1969) proposed a quantitative 

method to answer this question on the basis of revealed societal 

choices. He assumed that, through trial and error, society devel 

ops norms of acceptable risks. By observing what risks people 

take under certain circumstances, one can identify the acceptable 

bounds upon risks. His study suggested that: (1) bounds on 

acceptable risks are proportional to the third power of perceived 

(or realized) benefits, (2) bounds on risks taken voluntarily are 

a thousand times greater than those which are acceptable in 

involuntary activites yielding the same levels of benefit, and 

(3) maximal levels of acceptable risks are inversely related to 
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the number of people exposed to the risKs. Starr also speculated 

that the risKs of morbidity provide anchors for determining 

bounds on risks. 

Otway and Cohen (1975) attempted to reproduce Starr's res~lts 

and failed. They concluded that while the conclusions "were 

probably" philosophically correct, the results could not be just- 

ified on the basis of his analysis. It was further concluded 

that the mathematical relationship indicating the relative 

importance of the determinants must be regarded as unlikely 

(Otway and Pahner, 1976, p. 132). Otway and Pahner (1976) 

pointed out that the manner in which information is transmitted 

to the public and the resultant dynamics of group interaction 

play an important role in shaping the social norms which recu- 

late risk taking. 

Rowe (1977, p. 119) proposes several factors which coulè 

affect the social acceptability of risks. They are: (a) equity 

of risk and benefit distribution, (b) the avoidability of risk 

and availability of alternatives, and (c) the manner in ..... hich 

risk is imposed on the risk taker. Fischhoff et al. (1978) found 

that people tended to place tighter bounds on acceptable risks if 

consquences were immediate: risks realized in the distant future 

seemed more acceptable. In contrast, others (e.g. Zeckhauser, 

1975) have pointed out that the time between exposure to risk and 

realization of consequences may create an anxiety which may lead 

to tighter bounds on acceptable risks if consequences are 

deferred and uncertain. 
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Other factors which influence the social acceptability of a 

risk include (Fischhoff et ~., 1978): 

(1) the familiarity with the risk, 

(2) the perceiveà controllability of a risk, 

(3) the potential for catastrophic (multiple-fatality) conse- 

quences, and 

(4) the extent of scientific and public knowledge about the 

consequences. 

Fischhoff et al. (1978, p. 143) conclude on the basis of a 

survey of attitudes that "for any given level of benefit, greater 

risk was tolerated if that risk was voluntary, immediate, known 

precisely, controllable and familiar". 

Knowledge of the behavioral and moral constraints upon risk- 

benefit choices is inconclusive. It is clear, however, that 

these constraints are not rigid and can be relaxed if the public 

is convinced of the integrity of the decision procedure which 

demands taking more risks. In contrast, lack of trust in govern- 

ment and business, lack of information, a coercive environment 

and perceived social inequities in the distribution of benefits 

could lead to public pressures to tighten constraints on risk and 

make them rig id. 

., 
Employing Cost-Benefit Analysis in Environmental Protection 

Regulation Making. 

There is almost universal agreement with the principle of 

cost-benefit optimization within the domains of socially accept- 
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able risKs. The major arguments against the application of this 

methodology revolve around determining the constraints upon 

socially acceptable trade-offs and the means for comparino values 

underlying the estimation of costs and benefits in terms of a 

single metric. There is agreement that the methodologies 

necessary for resolving the arguments have not yet attained 

maturity. Lave and Seskin (1979, p. 30), for example, vie~ cost 

benefit analysis as extremely helpful in evaluating environmental 

issues. They do not regard it as a panacea, however. "A goo:3 

cost-benefit analysis is not easy to do, and the potential diffi 

culties ensure that one cannot be completely confident about the 

outcome." In spite of this, they regard cost-benefit analysis as 

a valuable framework and tool that can aid the decision maker in 

identifying the range of outcomes and the economic impact 0: a 

proposed action. 

With this objective in mind (i.e. to identify ranges of 

economic impacts), the following sections of this paper atterept 

to explore the costs and benefits of environmental regulation in 

general, and the impact of environmental regulation on the 

Canadian chemical industry in particular. We start with a revie~ 

of the basic data available about costs and benefits of environ 

mental regulation in the United States. These data are used as a 

reference in estimating benefits and costs of environmental 

regulation in Canada and in interpreting data collected in Canada 

through a survey of the chemical industry. 
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General Information about Benefits and Costs of Environmental 

Protection. 

Air Pollution: Benefits and Costs i~ the United States. 

Lave and Seskin (1977 and 1979) identify the fol16wing 

classes of economic and intangible benefits of improving air 

quality: (1) improvements in human health, (2) increased produc 

tivity of ecolo9ical syste~s, (3) enhancement of recreational 

opportunities, (4) reduction of adverse impacts on household and 

industrial production (e.g. lower cleaning costs), and (5) 

improved quality of life (e.g. reduction of noxious odors, 

improved visibility). The costs associated with improving air 

quality include: (1) new abatement equipment, (2) modification of 

existing technology, (3) increased operating and maintenance 

costs, (4) process and design changes, (4) plant shutdowns caus 

ing temporary or permanent unemployment, and (5) the administra 

tion, implementation and enforcement costs of a control pro~ra~. 

In evaluatin? the benefits and costs of air pollutio~, Lave 

and Seskin (1979, p. 41) conclude that "defensible figures do not 

currently exist for most of the benefit categories cited above, 

although they recognize that they could total many billions of 

dollars a year". 

As a lower bounc'l on the benefits of air pollution control, 

they use the benefits of improved human health. Their basic 

findings concerning consequences to health of improved air qual 

ity are summarizec'l in table 1 below: 
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Table 1 

50% Reduction in Air Pollutants 
Linked to Lower Mortalilty Rates 

Date base Air pollutants 

Total mortality ratea 
(% decrease) 

Age-sex- 
Unadjusted race-adjusted 

1960 annùal cross 
section (117 

SMSA,s)b 

1969 annual cross 
section (112 
SMS.~' s) 

1969 annual cross 
section (69 
S!1SA's) 

1960-69 annual 
cross-sectional 
time-series 
(26 SMSA's) 

1962-68 annual 
cross-sectional 
time-series 
(15 SMSA' s) 

1963-64 daily 
time-series 
(Chicago) 

Sulfates and 
particulates 

Sulfates and 
particulates 

Sulfates and 
particulates 

Sulfur dioxide 
and particu 
lates 

Sulfates and 
partièulates 

Sulfates and 
particulates 

Sulfur dioxide 
and particul 
lates 

Sulfur dioxide 

4.7% 

5.8 

5.3 

6.3 

4.7 

5.9 

5.3 

5.4 

4. 8 ~ 

5.0 

4.8 

5.5 

5.1 

6.3 

5.7 

a For 50% reduction in indicated air pollutant 

b SMSA's are U.S. Standard Metropolitan Statistical Areas 

Source: Lave, L. B., E. P. Seskin, "Air Pollution and Human 
Health", p. 218, Johns Hopkins University Press, 
Baltimore, 1977. 
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They combined their results with the U.S. Environmental 

Protection Agency's (EPA) estimates of the decrease by 1979 of 

sulfur oxide emmissions (88%) and particulate emissions (58~) 

that would result from the implementation of authorized controls 

upon stationary sources. The result is a 7.0% decrease in total 

mortality. The minimum economic value of this reduction in 

mortality (and an assumed similar reduction in morbidity) is 

the sum of direct medical care expenses and losses of earninas 

due to sickness and death which are avoided. They arrived at 

benefits of $16.1 billion (1973 dollars) compared to the esti 

mates of $9.5 billion in control costs provided by the EPA. 

Heintz et ~. (1976) provided national estimates of air 

pollution damage. These are the benefits that would accrue 

annually from the reduction of air pollution to threshold levels. 

Health damage is estimated at $5.7 billion (1973 dollars) ~it~ a 

range of $2.0-$9.4 billion. Aesthetic damage is estimated at 

$9.7 billion with a range of $5.7-$13.7 billion. Damage to 

vegetation was estimated at $2.9 billion with a range of 

$1.0-$9.6 billion. Damage to materials was estimateà at $1.9 

billion with a range of $0.8-$2.7 billion. The total damage 

estimate was $20.2 billion with a range of $9.5-$35.4 ~illion. 

Some information exists about the direct industrial costs 

of environmental regulation. For control of air pollution in the 

United States,Haveman and Smith (1978) quote the following 

numbers based upon modelling work of the Chase Econometric Asso 

ciates and the analysis of the Council on Environmental Ouality 
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(CEO). Investment in abatement of air pollution from fixeo 

sources for 1970-75 in the United States was $13.53 billion 

(1974 dollars), and annual operating and maintenance costs were 

$10.79 billion. For the period 1976-83, the estimates are $21.56 

billion for investment and $66.63 billion for operating costs. 

Heintz et al. 1976 provide estimates of national D.S. 

The comparable chemical industry figures for the pe:rio~ 

1970-75 are $0.84 and $0.79 billion for investment and annual 

operatin9 costs respectively. For the perioà 1976-83,the esti- 

mates are Sl.27 and $3.54 in investment and operating costs 

respectively. The chemical industry experienced a higher rate of 

orowth in environMental investment and annual operatin9 costs 

than other industrial sectors, but growth was below the indus- 

trial averaoe for total fixed sources (where utilities exper- 

ienced the highest burden of costs). 

Durin9 1974-75,the U.s. chemical industry devoted betwee~ 

1.03% and 2.19% of its total ne~ investment to air pollutio~ 

abatement as compared to a general manufacturing industry averaoe 

of between 0.74% and 0.81%. 

Water Pollution Control 

water-pollution damages. These are the annual benefits from 

reduction of water pollution to "threshold" levels. The esti- 

mates in 1973 dollars are: 

a) for outdoor recreation -- $6.3 billion, with a range of 

$2.5- $12.6 billion, 



- 218 - 

b) aesthetic and ecological damage -- $1.5 billion, with a 

range of $0.6- $2.8 billion, .... I 
I 

c) for health -- $0.6 billion, with a range of $0.3-$1.0, an~ 

d) for production -- $1.7 billion, with a range of Sl.1-$2.3. 

The estimated ranae of the total is between $4.5 and S18.7 

billion (1973) dollars. Heintz et al. consider the underlyin~ 

quality of the data base for these estimates as of mainly poor to 

fair reliability. 

Haveman and Smith (1978) provide actual ann estimated direct 

industry costs of water pollution control. Usina the Chase 

Econometric model and CEQ analysis, they conclude that generëi 

investment in water pollution abatement in the United States 

during the period 1970-75 was $7.91 billion, with annual opera~- 

ina costs of $6.35 billion (in 1974 dollars). Durina 1976-83 the 

costs for all sources of emission are estimated to be $30.69 

billion for investment and $41.58 billion for annual operatin? 

and maintenance costs. 

The U.S. chemical industry has spent $0.84 billion in invest- 

ment and $0.85 billion in annual operating and maintenance costs 

during the period 1970-75. Investment in water pollution abate- 

ment in the chemical industry during the period 1976-83 is .. 
expected to rise to $7.61 billion while annual operatina an~ 

ma intenance costs wi 11 rea ch $10. 74 bi 11 ion. The rate of a ro .... ct h 

in investment and operating costs between the two period~ for the 

U.S. chemical industry is about nou~le that of the industrial 

sector as a whole. 
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Control of Toxic Chemicals 

The benefits of controlling toxic chemicals are not suffic 

iently documented. The major preoccupation of regulators is ~ith 

Global Costs of Pollution Ahatement Policies in the United Stë:~~ 

Using the Chase Macroeconomic model,the performance of the 

economy was tested with and without abatement policies. For each 

variable considered, Haveman and Smith report the percentage 

difference between the baseline economy without re~ulations a~~ 

the economy as it would appear with the impact of re~ulatio~ 

(Table 2). Three scenarios are displayed. The first, referred 

to by Haveman and Smith as BASE-CEQ, compares the econo~y with 

regulations in effect with a long term forecast that assumes lo~ 

unemployment rates until mid-1977, followed by a recessio~ and 

recovery. Unemployment remains in the 6 percent range in both 

recovery periods. The second scenario, designated BASE-HC, uses 

estimates of incremental pollution abatement investment and costs 

that are arbitrarily increased by 25 percent, and the same base 

line economic forecast is used as in the BASE-CEQ scenario. The 

final scenario, FVLL-CEQ, uses the Congressional Budget Office 

five year projections as a baseline. These projections presu~e 

the economy will experience close to full employment conditions. 

The same incremental investment and cost estimates used in 

BASE-CEQ are employed in FULL-CEO (Haveman and Smith, 1970, p. 

181-182). 



(percentage) 
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Table 2. 

Impact of a Pollution Control Policy on Macroeconomic 
Variables, Expressed as the Percentage Difference Between 
the Economy Without the Policy (BASE or FULL) and with the 

Policy (CEQ or HC), 1976-1983 

Macroeconomic Years 
variables 1976 1977 1978 1979 1980 1981 1982 1983 

Real GNP 
BASE-CEQ 0.09 - 0.48 -1. 03 - 1.16 - 1. 42 - 1. 70 - 1. 97 - 2.17 
BASE-HC 0.14 - 0.59 - 1. 28 - 1. 40 - 1. 73 - 2.09 - 2.44 - 2.68 
FULL-CEQ 0.11 - 0.53 - 0.93 - 1.16 - 1. 41 - 1. 74 - 1. 95 - 2.27 

Consumer price 
index 
BASE-CEQ 1. 56 2.26 2.72 .3.17 3.64 4.05 4.47 4.71 
RJ\SE-HC 1. 82 . 2.74 3.40 3.90 4.53 5.03 5.59 5.94 
FULL-CEQ 1. 54 2.32 2.78 3.39 3.84 4.41 4.77 5.34 

Growth rate of 
consumer price 
index 
BASE-CEQ 0.7 1.1 1.0 0.8 0.8 0.8 0.7 0.7 
BASE-HC 0.9 1.4 1.2 1.0 1.1 1.1 0.9 0.9 
FULL-CEQ 0.8 1.2 0.9 0.9 0.9 0.8 0.8 0.8 

Unemployment rate 
BASE-CEQ - 5.56 - 7.35 - 2.41 - 2.02 - 1.15 0.00 1. 64 3.64 
BASE-HC - 8.33 -10.29 - 3.61 - 3.03 - 2.30 - 1. 4 3 0.00 1. 82 
FULL-CEQ - 5.48 - 7.94 - 3.64 - 2.13 - 2.27 0.00 4.55 

Real fixed 
investment 
(Producers' 
durables) 

BASE-CEQ 6.04 4.96 3.62 4.05 3.19 1. 87 0.84 0.35 
BASE-HC 7.46 6.01 4.50 4.98 4.07 2.39 0.92 0.49 
FULL-CEQ 5.70 5.01 2.76 2.56 2.07 1..35 0.52 0.22 

Housing starts 
BASE-CEQ - 6.62 -19.15 -21.15 -13.29 -10.05 -12.57 -13.14 -13.48 
BASE-HC - 7.95 -23.40 -25.00 -15.38 -12.44 -14.66 -16.00 -16.85 
FULL-CEQ - 6.33 -13.59 -Il. 79 - 9.59 -10~67 -12.38 -14.74 -16.65 

Aa corporate bond 
rate for new 
issues 
BASE-CEQ 8.43 10.84 Il. 71 13.90 15.05 13.88 12.82 12.01 
BASE-HC 10.51 13.50 14.56 17.62 18.91 17.48 16.03 15.01 
FULL-CEQ 8.48 Il. 56 12.42 12.65 12.90 12.90 12.54 13.40 

Source: Haveman and Smith 1978, p. 181 auoting 
Chase Econometric Associates, Macroeconomic Impacts, 
pp. 12-14, 19-20, 21-22. 
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potential carcinogenicity and mutagenicity of existing and ne~ 

chemicals. 

Conclusive evidence of carcinogenicity exists for less than 

30 chemicals (Maugh II, 1978), but the U.S. National Instit~te cf 

Environmental Health Sciences (NIEHS) has produced a list of 

56 other chemicals which it suspects of carcinogenicity. The 

International Agency for Research on Cancer has determined, 

on the basis of animal tests, that there are 212 chemicals 

which may be suspected carcinogens (Knelman, 1979). 

Thus, the arena for toxic chemical regulation is ~ide ope~; 

its benefits are highly uncertain since they depend on the as yet 

unknown state of toxicity of chemicals, many of which have not 

yet been dlscovereè. However, it is known that the costs of 

regulating toxic chemicals in the United States are high and ex 

pected to rise significantly. Seventy-five percent of all che~ica15 

produced in the United States have an annual production volume of 

100,000 pounds or less. The high expenses involved in testing 

chemicals for TSCA may be prohibitive and lead to the elimination 

of many chemicals currently produced in low volumes. 

In 1975, three estimates of the costs of TSCA to industry ~ere 

~ i ven by EPA, the Chemica 1 Manu fact ur e r s As soc ia t i on (C!'-1l'.) anj 

Dow Chemicals. EPA estimated the costs of TSCA to range betwee~ 

$80 and $140 million; CMA estimated the costs to be between $360 

million and $1. 3 billion; and Dow Chemicals estimated the costs 2', 

the $2 billion level. The U.S. General Accounting Office, after 

reviewing the studies, concluded that the total costs of TSCA 
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would range between $100 and $200 million a year. (The break- 

down, details of computations and their evaluation are provided 

in Rohlich, Toxic Chemicals Regulation: The Toxic Substances 

Control Act, p. 115-152.) The indirect social costs of TSCA are 

not known. Industry claims that the expectation of reduced 

profit margins and the uncertainty generated by TSCA will reduce 

R&D investments and threaten the competitive position of the 

United States in the international markets for chemicals. 

Costs of Environmental Regulation to the Chemical Industry in 

Canada. 

The Canadian che~ical industry,in 1978, had gross asset: 2~ 

$8.3 billion. In that year, the estimated value of shipments of 

chemicals and chemical products reached $7.9 billion (up 21.7% 

from a year earlier). This total represented more than 6% 

of the output of all manufactured goods in Canada. In 1978, 

imports of chemicals reached $2.7 billion while exports totalled 

about $1.9 billion,creating a sectoral balance of trade deficit 

of $877 million. 

The industry is very diversified in terms of product markets 

and technologies. The market diversity and the differences in 

technological sophistication and capital intensity lead to impor 

tant differences in the impact and administration of environ 

mental regulations. The fertilizer industry, for example, is a 

net exporter and employs relatively unsophisticated technologies. 

Its competitive position depends upon the costs of production and 
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marketing. As a result, product d~velopment and differentiation 

and technological advances have a relatively minor role in the 

economic fate of the industry. 

Environmental regulation of fertilizer production processes 

has had little impact upon the costs of production. On the other 

hand, government policies which affect domestic demand (e.g. 
, 

agricultural income policies), international trade or the C05t of 

raw materials or transportation have a significant econo~ic 

impact. Demands for fertilizers (in particular, the demand mix) 

are affected by provincial and federal re?ulations aime8 a~ 

reducing the risks of eutrophication. The impact of these 

regulations on the sector as a whole have not been significant. 

Information collection by the government for the purposes of 

regulation is considered an irritant by the industry, but fears 

of a breach of data confidentiality do not play an important 

role in shaping investment decisions in this sector. 

In contrast, the petrochemical industry, with a research an~ 

development expenditure pattern which is historically the hi~hest 

of all manufacturing sectors in Canada, considers protection of 

data confidentiality a major factor in maintaininc a climate 

conducive to investment. This industry has been affected Qy the 

rapid growth of environmental and occupational safety re?ula- 

tions. As in the case of the fertilizer industry, environmental 

regulation by itself is not a major determinant of the economic 

state of the industry. However, in contrast to the fertilizer 

innustry, environmental regulation of the chemical industry is a 
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small Dut sisnificant factor which may reduce profit margins and 

the attraction of further investment to the sector. An exa~ina 

tion of the differences between these two sectors of the che~ical 

industry demonstrates the problem facing any universal assess 

ment of the costs of environmental regulation to the total 

industry. The average does not reflect the burdens upon those 

sectors that are the most volunerable to environmental reoula 

tion. 

To assess the impact of environmental regulation upon the 

chemical producers, three complementary methods were useè: 

(1) case studies of direct investments and operating costs of 

pollution abatement; 

(2) an industry-~idemail survey to measure the marginal i~pact 

of a reduction in the stringency of regulation fror. present 

standards: and 

(3) intervie~s with a sample of companies to identify qualita 

tive impacts of environmental reaulation upon the industry. 

Two companies volunteered cost data concerning polll:ti~~ 

abatement efforts. The numbers are co~pared to en\iro~ 

mentally related cost figures from the United States, ~tic~ 

were provided in the preceding section, in ord€~ to attain 

interval estimates of direct average costs of environmental 

regulation on the chemical industry in Canada. 

The industry-wide survey consiste~ of a mail questionnaire 

attempting to estimate the order of magnitude of remedial impacts 

which may result from removing the constraints imposed ny partic- 
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ular environmental regulations. The impact dimensions examineè 

included stimulation of R&D investments, increases in exports, 

reduction of product prices, increases in production, increases 

in profits and impacts upon domestic competitive features of the 

responding firm. Sixty-nine producers of chemicals have resp8n 

ded to the survey. 

To estimate lon9 term impacts which cannot be presente:: 

simply in terms of dollar costs, interviews were conductej ~ith 

10 companies. These interviews focused upon the impact of thé 

environmental regulatory system as a whole (as opposeè to 

specific regulations) on the industry (e.g. impacts upon the 

business climate). The interviews also provided an insight 

into the role that expectations about regulation play in 

changing the dynamics of the industry (e.g. triggering 

responses in anticipation of regulation). 

Industry costs·of compliance with environmental regulation 

were provided by two companies: C.I.L. Inc. and Polysar Ltd. 

C.I.L. Inc. has a highly diversified product line a~j plèr:E 

in all ten provinces of Canada. It employed more than 8000 

employees at the end of 1978. The products which contribute 

most to C.I.L. revenues are large-volume heavy, che~icals. Ket 

income margins for sales reflect this orientation, rancino f r or: 

3.5% to 7.2%. 

Table 3 provides C.I.L. environmental regulation costs (n8t 

improvements introduced in anticipation of regulation). The 

table also provides other performance data concerning the opera- 
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Table 3 

C.I.L. Environmental Regulation Costs 

($ millions) 

Net Income Direct Investment Env i r ori- 
Year Sales Total New Before Extra- in Environmental mental 

Capital Ordinary Items Controls (Existing Operating 
Plants Only) Costs 

1973 383 21.5 .15.9 0.87 0.96 

1974 518 48.6 34.8 1.28 1.13 

1975 595 55.4 42.6 2.50 1. 22 

1976 614 62.9 24.4 2.89 I 1. 4 3 

1977 668 59.3 24.9 2.48 1. 66 

1978 747 102.5 26.4 3.89 1. 87 
.. 
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tions of the company. ~tudies by C.I.L. and its parent company 

in the U.K. (I.C.I.) suggest that about 5%-15% of all new capital 

outlays in the industry can be attributed to process redesigns 

which are integrated into new production processes with the major 

objective of eliminatina wastes and reducing emissions. This 

indirect investment is not included in the table (and 

should be added to derive a total investment fiaure in e~viron 

mental protection). 

Operating costs of pollution controls, as a percentage of 

net operating income, have increased to more than 7% in 1978. As 

a percentage of sales,the number is small (0.25%) but, since 

profit margins are small, it has an important impact upon net 

income. During the perio::3 1976-1978, investment in pollution 

abatement equipment in existing plants amounted to 4% of total 

new capital. This number falls in the range of 3.65-4.65 % 

(annual pollution abatement investment increments as a percenta?e 

of total new investment) given hy Haveman and Smith (1978) fer 

the United States in the period 1974-75. 

The second company, Polysar Ltd., is less typical as it 

represents a particular segment of the industry (rather thaG a 

cross section). Polysar primarily produces and sells synthetic 

ruhber, various kinds of latex, thermoplastic resins anj ~asic 

materials for the chemical industry. Table 4 provides general 

information about the operations of the company and environ 

mentally related expenditures. 



- 228 - 

Table 4 

Polysar Inc., Environmental Regulation Costs 

(millions of dollars) 

Total new Direct investment Environmental 
Year Sales capital Net income in environmental operating (excluding control,including 

Petrosar) new plants costs 

1973 261 61. 0 12.6 0.4 1. 26 

1974 392 20.4 22.8 0.4 1. 46 

1975 392 42.6 1.6 0.6 1. 45 

1976 458 76.0 7.5 7. 0 1. 52 

1977 577 43 14.4 7.5 1. 70 

1978 747 - 18.5 3. 1 1. 65 
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It is important to note that the direct computation of 

regulatory cost ratios in this case is not meaningful since the 

Canadian market area represents only 22% of this multi-national 

business. During the period 1973-75, investment in environmentcl 

controls amounted to about 7% of all capital investments (exclud 

ing investments in Petrosar). As a percentage of total sales 

0uring 1976-78, environmentally related operating costs a~ounte~ 

to 0.27%. If a correction is made for Canadian related reve~ues, 

on Polysar's Canadian operations is significant. One should note 

operating costs of pollution abatement activities a~ount to more 

than 1%. If one considers the fragile state of profit margins 

between 1975-1978, the adverse impact of environmental regulation 

that the environmentally related investment figures given by 

Polysar include investment in new plants and modifications to 

existinq plants. 

Interviews we have conducted suggest that the Polysar expe~ 

ience is typical of the most vulnerahle sections of the che~ical 

industry (e. g. the petrochemi cal sector) .... 'here envi ronmenta 1 

demands accelerated during a period of poor industry performa~ce. 

During this time,high expansion was followed by soft markets a~d 

generally increasing costs of production. This yielded a poor 

overall economic performance, thus sharpening the aèverse irr.pact 

of environmental regulation. 

On the basis of our analysis of costs provided by the tw~ 

companies as well as information provided by other companies 

during our interviews, we estimate the average operating costs 
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for pollution abatement in the chemical industry (as a percentè~~ 

of net income) to be in the range of 5-10%. As a percentage 0: 

sales, we estimate these expenditures to be between 0.25 - It. 

The average percentage of total capi tal investment that c e n be 

attributed to demands of environmental protection is estimated to 

be in the range of about 6%-9%. However, some of this invest~e~t 

may prove, in hindsight, to be economically beneficial. (Unex 

pected future price increases of raw materials may justify secon 

dary recovery which at present is uneconomical and undertaken 

solely for environmental protection.) 

A sionificant issue which has not been fully addresse~ i~ 

past expenditures on environmental protection is the proble~ of 

waste management. Many of th~ expenditures associated with this 

problem have been deferred by keepin~ wastes on company pre~ises 

until appropriate sites are opened or regulations concernin? 

disposal are developed. In the next five years, we forecast 

significant investment in disposal facilities and technolooical 

redesign to deal with toxic chemical wastes. These expenaitures 

will compensate for a decline in the need for investMe~ts in ai~ 

anà water pollution facilities, and will lead to a net increaSt 

(in real terms) in demands for environmentally related invest- 

ments. 
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Other expenditures by chemical producers may be necessary if 

"funds" raised by levies upon industry are established for .waste 

management (see for example, Ontario Ministry of the Env i r onrre n t , 

1979a). 

To assess the extent to which marginal reforms in existin~ 

regulations may generate benefits for industry and society, a 

questionnaire was designed and sent to all member co~panies of 

the Canadian Chemical Producers Association (CCPA) and a sa~ple 

of Canadian Manufacturers of Chemical Specialties (CMCS). 

The questionnaire asked a company to identify the particular 

federal or provincial act which has the highest adverse e coriorn i c 

impact on it. 
I 

'\ .;. 

It then requested a response to the following 

questions: 

If the constraints that this Act imposes on our activites 

were removed, we would increase/decrease (circle one) our 

R&D budget by percent. 

If the constraints of this Act were removed, our exports 

would increase in the next decade by ( ) percent. 

If the constraints imposed by this Act were renoved, cO~Fe- 

tition from foreign manufacturers would increase/decrease 

(circle one) and prices for affected ranges of products 

would tend to increase/decrease by ( ) percent. 

If the constraints of this Act were removed no~, our volu~e 

of sales would increase by ) percent. 
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If enforcement procedures of the Act were simplified (e.g. 

reduced red tape), the profit of our firm would be increased 

by percent. 

If all federal and provincial legislation concerning the 

manufacturina of chemicals was rationalized (made consis 

tent), the adverse effects of the Act would be reduced by 

) percent. 

The survey must be interpreted as providing only qualitative 

estimates, since many of the numbers requested are based on the 

judgments of corporate executives who do not have access to 

detailed, internal' studies of impacts. 

Members of CMCS participating in the survey (~=24) have 

. identified non-environmental, safety related regulations as the 

major source of economic burden. Only twenty-five percent of the 

respondents identified environmental regulation as a major source 

of economic burden. We therefore focus in our analysis only o~ 

the responses of the Cherr.ical Producers. 

The acts which were identified by the 47 CCPA me~bers as 

sources of regulation with the hiahest adverse econonic irr.pact 

were: The Fisheries Act (23%), The Clean Air Act (17%) anj the 

Environmental Contaminants Act (17%). 

The Environmental Contaminants Act (34%) f o Ll owe d t-)' the 

Clean Air Act (17%) and Fisheries (10%) were identified as the 

major sources of uncertainty with respect to future econo~ic 

burdens upon industry. 
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The impacts of regulation constraints on R&D efforts of 

chemical producers were generally insignificant for 66% of those 

responding. About 16% of the respondents expected a reduction in 

R&D budgets,reflecting diminishing needs for process improve 

ments associated with pollution abatement. Nineteen percent 

expected an increase in R&D budgets, with about 9% of the com 

panies considering 30-50% increases. It should be noted that the 

decrease in R&D was expected by large companies,while the! 

increase in R&D budgets was expecten by s~all companies (with 

annual sales of less than $50 million). 

In conclusion, enviro~ental regulation seem to be a stimu 

lant to R&D associated with production-process redesigns. Gains 

in R&D from removal of regulatory constraints are expected in 

small companies. For the majority of the companies, R&D budgets 

seem to be a fixed proportion of total operating costs ann are 

not expected to vary significantly if environmental regulations 

are relaxed. 

The impact of environmental regulation upon exports was 

judged as insignificant by 89% of those responding. One larae 

company indicated a very small change, while a very small producer 

(sales of less than $10 million) indicated a significant increase 

in exports. Most respondents did not attribute any significant 

impact upon their competitive edge to a relaxation in environ 

mental regulation. Only 17 percent of the companies expected 

improvement in their competitive position relative to foreign 

suppliers in the domestic market. 
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About 40% of the companies responding expected a reduction 

in product prices with removal of regulations. Most of the 

companies indicating an expected price reduction as a result of 

deregulation were small. Twenty-nine percent of the sample 

expected increases in their sales volume as a result of a relaxa 

tion in environmental regulation. 

The simplification (e.g. reduction of red tape) of thE: 

environmental reaulation enforcement process was expected to 

improve profits in about 36% of the companies answering the 

question; but again this impact was not significant for larae 

producers. 

Forty-four percent of the responding companies indicated 

some reduction in adverse affects of environmental regulation if 

duplication and conflict were eliminated. These anticipated 

effects were generally significant for small producers only (~ith 

the exception of one large producer). 

The survey indicates that small producers may be affecte~ 

significantly by changes in the stringency of standards and the 

enforcement procedures of environmental regulation. Large 

producers, in anticipation of requlation and public demands, 

often invest in environmental protection before it is required, 

achieving higher standards than those currently demannej. Relax 

ation of particular standards or rationalization of the enforce 

ment system therefore may have a small impact upon operations. 

However, one must consider environmental regulation as a consti 

tuent of a larger package of regulations. Although indivinual 
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regulations may have an insignificant impact upon business, in 

total they have a major impact. 

Interviews with executives in a sample of large firms con 

firmed the observation that environmental re9ulations~ thouoh 

costly, have only a limite~ direct adverse affect upon the che~i- 

cal producing sector. The major concern expressed by these 

companies was the contribution of the environmental regulatory 

syste~ to uncertainty. This uncertainty was identified as a 

factor which inhibits industrial gro .... 'th. Interviews with some of 

the companies indicateè. that fears of government release of con 

fi~ential information submitted in conformance with regulations 

is another important source of uncertainty. Generally, execu 

tives who were interviewed judged the performance of the consul 

tative regulation system as superior to the U.S. adversary 

system. The Canadian system, it was stated, produced re9ulations 

which resulted in a minimum of unnecessary burden. Reached 

through a process of negotiation, many of these regulations 

appear to achieve an approximate balance between social costs and 

benefits. However, it was noted that there are pressures for the 

adoption of regulations similar to those in the United States 

which may not reflect Canadian conditions. 

The direct costs of the environmental regulation of the 

chemical industry are impossible to assess since, if the industry 

was de-resulated, it is àouhtful that the resources would he 

freed for other non-regulatory tasks. Expenditures on informa- 

tion acquisition concerning the toxicity of chemicals are about 
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4% of the resources available for data acquisition in the United 

States. Since little R&D on new chemicals is conducted in 

Canada, most of the costs associated with pre-market notification 

accrue to "foreign parent companies" who develop the chemicals. 

The overall pattern in Canada of regulation costs of the 

chemical industry seem to be similar to those in the Unitec 

States. The value of benefits is much more uncertain since 

almost no studies have been conducted in Canada to estimate 

national benefits of improvements in environmental quality. 

Without these figures,it is possible to use only U.S. estimates 

of benefits of pollution control. These indicate that while 

costs of control are significant, expected social benefits may be 

even larger. To utilize a rational method of balancing costs anj 

benefits, it is necessary to dedicate sufficient resources for 

research to ascertain for Canada, the national and regional 

incremental benefits arisina fro~ a cleaner environment. 

Prescriptions 

Environmental regulations are costly. In our jujge~e~t, 

however, the social benefits of pollution abatement efforts have 

exceeded the social costs. But this does not imply that society 

has incurred only the minimal, necessary costs to achieve en~iro~ 

mental ohjectives. 

The system of regulation making which constrains emissions 

from particular sources without permitting trade-offs is inher 

ently less efficient than a system which assures global attain- 
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ment of~objectives while permitting trade-offs in means. 

Furthermore, technology-based criteriq for standard making (e.g. 

"best practicable technology") tend to de-emphasize the nee~ to 

balance social costs and benefits; rather, they focus on what is 

feasible and not necessarily on what is optimal. Tech~clogy 

based standards, however, can be reasonably applie~ whe~ dealin~ 

with persistent chemicals which cannot be assimilated and detox 

ified by the environment even when concentrations are low. 

An analysis of cost-effectiveness is a first step toward 

improved re?ulation making. This type of analysis provides a 

means for improving the implementation of given objectives. 

However, analysis of cost-effectiveness should always be accow 

panieà by a statement which justifies the chosen targets. 

A cost-benefit analysis provides an examination not only of 

means to attain environmental objectives, but also of the objec 

tives themselves. In spite of the inadequate state of the art of 

environnental cost-benefit analysis, attempts should be made te 

conduct such analyses when developing regulations. The initial 

role of such analyses will be to ensure that adeguate considera 

tion is given to the benefits of actions in relation to their 

costs. 

It is recommended that sufficient resources be devoted to 

research into the benefits of improved environmental guality a' 0 

the costs of environmental regulation in order to develop a 

suitable information base. Without adequate information, decisio~s 

concerning regulation will tend to be more a reflection of the 
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political balar.c: of power in Canada and of environmental requla 

tion in the United States than of the calculus of social costs 

and benefits. 

Our analysis also indicates, with respect to pre-market 

screening of new chemicals, that risk-benefit analysis is 

potentially useful as a means of' identifying reasonable limits 

upon risks. Explicit identification of assumptions about value~ 

and consequences is necessary to ensure the integrity of the 

process and reduce potential occurrences of costly responses 

in instances where public alarm is unwarranted. It should be 

noted, when dealing with uncertainty, that the realm of facts aüd 

values cannot be separated. The issue of what is information 

becomes a policy question, not a question of science. Resear~h 

concerning values in environmental decision making is a 

neglected facet of environmental protection research and should 

be initiated. 

To conclude, more complete information and an improved frame 

work for decision making can result in better regulation. Never 

theless, adequate methodologies and information are necessary but 

not sufficient conditions for optimal regulation. Like other 

decision aids in the political arena, these methodologies are 

subject to manipulation. Majone (1978, p. 502) has observed: 

"many analysts have lambasted the administrative approach 

(prohibitions, standards, incentives, and so on) for its lack 

of effectiveness and for its tendency to become a political 

process entailing bargaining between parties of unequal power. 
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They have proposed effluent charges and related market-orienteë 

techniques as alternatives that by their automatism ... would 

reduce the scope for administrative discretion and bargaining. 

But these normative conclusions overlook one important 

point: the same forces that influence and distort the regulatory 

framework will also affect other approaches, by the same or by 

different methods. The comparison between, say, an uncorrupted 

system of effluent charges and a regulatory mcichinery captured by 

special interests is a specious one. Where effluent charges have 

been used -- for instance, in France -- they have proved to be as 

subject to bargaining and as conditioned by considerations of 

political and administrative expediency as have standards, 

licenses, and other regulatory measures. Thus, the search for a 

system that would resolve most of the political conflict over the 

environment in a highly visible way, in the same sense in which 

planning-programming-budgeting was supposed to lift the budgetary 

process out of the morass of political compromise, is bound t~ 

lead to disappointment." Consequently, an informed, intereste:: 

and vigilant public is essential to assure better regulations. 
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APPENDI X 

SUMMARY STA1ISTICS FOR QUESTIONNAIRE RESULTS 

STANDARr SETTING PRGCEDURES 

Answers are selected from a scale of l=strongly disagree 
to 7=strongly agree. 1he number of reFondents is: 18 
regulators, 4 scientists, 47 CCPA (Canadian Chemical Producers 
Association) members, 24 CMCS (Canadian Manufactures of 
Chemical Specialties) members and 9 public interest grouFs. 

STATEMENT: 
Standards for allowable levels of errissions s~ould be 
negotiable between the appropriate governmental agency 
and industry. 

GrouF Mean 

Regulators 2.9 
Scientists 5.3 
CCPA 6.0 
C~CS 5.8 
Public Interest Groups 2.P 

Standard Deviation 

2.0 
2.2 
1.6 
1.6 
2.5 

STATE~ENT: 
Standards should be set which exceed current technolo~y. 

Regulators 5.2 
Scientists 2.e 
CCPA 2.8 
CMCS 3.3 
Public Interest Groups 4.4 

2.3 
2.9 
2.0 
2.6 
2.0 

Croup Mean Standard Devietior. 

Regulators 3.6 
Scientists 3.0 
CCPA 1.7 
CMes 2.7 
Public Interest Groups 4.9 

2.0 
LE 
1.3 
1.7 
1.6 

STATEMENT: 
Standards should be set by Parliament or provincial 
legislatures, not decided by the administrators of the 
enabling legislation. 

Group Mean Standard Devistion 
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S'IATEME~T: 
Minimum emissions standards should be set by the fedEral 
government to prevent pollution havens. 

Group ~e2n Standard Deviation 

Regulators 
Scientists 
CCPA 4.6 
CMCS 5.5 
Public Interest Groups 6.7 

2. 3 
2. C 
0.7 

STATE~E:r-;T : 
Provincial and regional governments rather than the 
federal government should develof more stringent 
standards to reflect local and regional needs. 

GrOUE Mean Standard Deviation 

Regulators 
Scientists 
CCPA 4.9 
CMCS 4.6 
Public Interest Groups 5.1 

2.2 
2. C 
2. 3 

STATEMENT: 
Toxicity standards should be allowed to reflect varying 
local and regional conditions. 

Group Standard Deviatior. Mean 

Regulators 
Scientists 
cc PI-. 
CMCS 
Public Interest Groups 

4.3 3. I 

STATn/IEN'J : 
Toxicity standards should be set by local jurisdictiors as 
opposed to a centrel agency. 

Standard Devjetj~n Group Mean 

Regulators 2.3 
Scientists 
CCPA 
CMes 
Public Interest Groups 

1.5 



Regulators 1.9 
Scientists 4.8 
CCPA 
CMCS 
Public Interest Groups 

1.2 
1.0 
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STA'IEMENT: 
Toxicity standards should be set by local jurisdictionE 
(as opposed to a central agency) and should be allowed to 
reflect varying local and regional conditions. 

GrouE Mean Standard Deviation 

STJ.. TEMENT: 
Standards should be set to protect the most sensitivE 
individual likely to be exposed in the environ~ent. 

GrOUE Mean Standerd Deviation 

Regulators 4.2 
Scientists 2.3 
CCPA 2.6 
C~CS 3.4 
Public Interest Groups 5.6 

1.9 
1.0 
1.7 
2.0 
2.0 

sr P. TEMENT: 
Standards ~hould be based on the concept that there iE ~ 
threshold below which no deleterious effects occur. 

Regulators 4.2 
Scientists 4.5 
CCPA 5.4 
CMes 5.6 
Public Interest Croups 2.2 

2. 1 
1.~ 
1.9 
1.3 
1.4 

Group Mean Standard Deviation 

STATEMENT: 
Standards should be set so that some total exposure to a 
~articulèr chemical from all sources is not exceeded,no 
matter which medium conveYS-the c herri c a l (eg. air, W?tfr, 
physical contact). 

Group Mean Standard Deviation 

Regulators 5.2 
Scientists 4.8 
CCPA 4.8 
CMCS 4.9 
Public Interest Groups 6.6 

1.7 
1.9 
1.7 
1.9 
0.5 



GrOUE Mean Standard Deviaticr. 
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STATEMENT: 
External environmental standards should be set so that 
some total exposure to a particular chemical from all 
sources is not exceeded no matter whicr. medium conveys 
the chemical. 

Regulators 
Scientists 
CCPA 4.7 
CMCS 5.0 
Public Interest Groups 6.1 

1 • 6 
1.7 
0.7 

STATEMENT: 
Stondards should be set so that occupational expcsure 
levels are not higher than those faced by the public. 

Stand~rd Deviation 

Regulators 2.7 
Scientists 4.3 
CCPh 2.9 
C~CS 3.4 
Public Interest Groups 6.8 

1 • 5 
1 • 7 
2.2 
2.C 
0.4 

STATEMENT: 
Industry should be allowed to exceed environmental 
standards in a local jurisdiction provided it can ensure 
adequate compensation. 

GrOUE Meen Standard reviftic~ 

Regulators 1.8 
Scientists 2.0 
CCPA 1.9 
CMCS 2.P 
Public Interest Groups 1.2 

1 • 5 
1 • 2 
1 • 5 
1 • P 
1 • 4 

STATEME~T: 
Any amount of pollutant should be dischargeable into the 
environment provided the polluter pays a certain fee per 
unit. 

Group Mean Standard Deviation 

Regulators 1.) 
Scientists 1.5 
CCPA 1.9 
CMCS 1.5 
Public Interest Groups 1.7 

0.3 
1.P 
1.6 
1 • 1 
2.0 
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• 

STATEMENT: 
A fee per unit system for polJutants is preferable to a 
fixed standard system. 

Group Mean Standard Deviation 

Regulators 2.7 
Scientists 2.8 
CCPA 3.2 
CMCS 2~e 
Public InterEst Groups 1.3 

2.3 
1.3 
2.4 
2. C 
O. 5 

SThTEME!\T: 
An individual should be allowed to increase his ~ersonêl 
ex~osure in an occu~ationôl setting on e voJuntary b?Eis 
(e.g. for extra wages). 

Group MEan Standard Deviftion 

Regulators 3.1 
Scientists 3.e 
CCFA 2.4 
CMes 2.6 
Public Interest Groups 1.8 

2. 1 
2.2 
2.0 
2. C 
1.1 

S'IATEMENT: 
Because of similarities between the u.s. anè Canad~ ên~ 
because of more extensive research facilities in the 
U.S., Canada should adopt most u.S. standards. 

GrouE Mean St?ndard Deviation 

Regulators 4.6 
Scientists 4.5 
CCfA 3.C 
CMCS 3.3 
Public Interest GrouFs 2.9 

1.7 
1.7 
1.9 
1.8 
1.5 

STATEMEN'I: 
Standards adopted internationally shoulè be ôdorted 
automatically by Canada (e.g. OECD standards). 

Standard Deviation Group Mean 

Regulators 3.5 
Scientists 3.3 
CCPA 2.7 
CMCS 3.0 
Public Interest Groups 3.3 

1.9 
2.6 
l.El 
1.9 
2.0 

L_ ~ ~ __ 
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STATEMENT: 
Only standards enforced internationally should bE 
adopted automatically by Canada. " 

Group Mean Standard Deviation 

Regulators 
Scientists 
CCPA 3.4 
C~CS 3.4 
Public Interest Grou~s 2.4 

2.2 
1.7 
1.4 

S'IATEt'JEN'I : 
Standards should be developed through a decision ~roce55 
that includes broad public participation (e.g. o~tn 
hearings) . 

GrOUE Meen Stand~rd reviatic~ 

Regulators 5.1 
Scientists 3.0 
CCPA 3.7 
CMCS 3.3 
Public Interest Groups 6.7 

1.6 
1.2 
1.S 
2.2 
1.0 

STATEt'.ENT: 
As much as possible, standards should be set in 
consultation with elected public representatives (e.? 
rEpresentation on decision making com~ittees). 

Group Me?n Standard reviaticn 

Regulators 4.9 
Scientists 4.0 
CCPA 4.3 
C~CS 4.0 
Public Interest Groups 5.9 

1 C- . '" 
2.4 
1.9 
2. C' 
1.7 

STATH';Et\'l: 
As muc~ as possible, stand?rds should be set in 
consultation with public interest grours (e.9. 
representation on decision making com~ittees). 

GrOUE ME?n Standard Deviatjor 

Regulators 4.9 
Scientists 4.0 
CCPA 3.7 
CMes 3.6 
Public Interest Groups 6.8 

1.5 
1.2 
2.0 
1.9 
C.7 
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STATE"',ENT: 
Where current technology is demonstrated as inadequate, 
the source of contamination should be eliminated (e.g. 
plant shut down). 

Group MEan Standard Deviëtior. 

Regulators 
Scientists 
CCPh 2.6 
C~CS 3.3 
Public Interest Groups 5.8 

1.7 
1.9 
1.9 

S'IATEMEt\T: 
Ambient environmental standards should be re]ate~ to 
occupationël hEôlth standards. 

Group Mean Stan~ar~ Deviaticn 

Regulators 
Scientists 
CCPA 4.1 
C~CS 4.7 
Public Interest Groups 6.1 

2.1 
1.5 
0.6 

STATE~ENT: 
The selection of individuals for a consultative, Etanè?rd 
setting body should be based on their expertise. (Ls yn.e n 
without technical kno~ledge should be excluded.) 

GrouE Mean Standard reviëtior 

Regulators 
Scientists 
CCPA 5.5 
CMCS 6.0 
Public Interest Groups 1.2 

l.E 
1.6 
0.4 

STATEMEt-:T: 
Parties affected by a regulation (public or industry) 
should have the right of appeal to an independent third 
pa r t y. 

Grou[ ~ean Standard Deviation 

Regulators 
Scientists 
CCPA 6.2 
CMCS 6.0 
Public Interest Groups 5.4 

1.3 
1.1 
1.5 
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STATEMENT: 
Before the process of rigorous standard setting is begun, 
an attemrt should be made to assess, at least 
qualitatively, the social cost and benefit of regulèting 
an emission. 

Group Meen Standard DeviEtjo~ 

Regulators 
Scientists 
CCPA 6.6 
CMCS 6.4 
Putlic Interest Groups 5.2 

1.0 
1.3 
LE 

STATEMENT: 
Duplication 
currently a 

GrOUE 

of federal and provinci?l legislation is 
signific~nt problem in setting standards. 

Mean Standard Deviètion 

Regulators 
Scientists 
CCPA 5.4 
CMCS 4.9 
Public Interest Groups 4.2 

1.4 
1.8 
1.5 

STATEt-:ENT: 
Duplication of federal and rrovincial legisl~tion is 
currently a significant rroblem in imrlementing 
standards. 

Group Mean Standèr~ Deviatior 

Regulators 
Scientists 
CCPA 4.9 
CMes 4.9 
Public Interest Groups 4.6 

l.7 
1.8 
l.e 

.~. 
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COMPLIANCE STR~T:GJES 

STATEMENT; 
Direct economic incentives and penalties are sufficient 
to ensure attainment of regulation objectives. 

• 
Group ~€an Standard r€viatio~ 

Regulators 2.7 
Scientists 4.0 
CCFA 3.9 
eres 3.4 
Public Interest GrouFs 3.3 

1.6 
1.8 
loP 
2.3 
2.2 

STATEMENT: 
Self-reguJation by industry is an important eler.ent in 
protecting society from toxic chemicals. 

Grou[ Mean Stendard Deviation 

Regulators 4.3 
Scientists 6.0 
CCFA 6.1 
CMes 5.1 
Public Interest Groups 3.3 

2.2 
C.8 
1.3 
1.9 
2.4 

STATEMENT: 
The provision of adequate information on toxicity in 
occupation settings to relevant unions will imrrove 
industry compliance with existing regulatory standards. 

GrOUE Mean Standard Devi?ti0n 

Regulators 4.9 
Scientists 5.3 
CCFA 4.5 
CMes 4.5 
Public Interest Groups 5.e 

1.6 
1.5 
1.5 
1.7 
}.O 

• 
S'lATEMENT: 

The provision of adequate inform~tion on toxicity in 
occupational settings to relev~nt unions will result in 
toxic levels in occupational set~~ngs reduced beyond 
existing guidelines. ' 

Standard Deviation Group Mean 

Regulators 3.5 
Scientists 4.0 
CCPA 3.7 
CMes 3.9 
Public Interest Groups 4.9 

l.~ 
loP 
1.5 
1.9 
2.2 
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STATEMENT: 
The provision of adequate information on toxicity and 
exposure in non-occupational settings is a necessary 
elemEnt in a successful compliance strategy. 

Mean Standard Devietjor 

Regulators 5.8 
Scientists 5.3 
CCPA 4.6 
CMes 5.0 
Putlic Inter€st Groufs 6.4 

0.9 
1 • 7 
1 . 9 
1 • ~ 
1 • 0 



STATEftŒNT: 
The benefits of a chemical should be compared to its risk 
to society before any decision is made to ban the 
c herri c a L. 
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RISK EVP.LUATION 

• 

A. In cases of voluntary exposure. 

Group 1'€ a r. 

Regulators s , 2 
Scientists s , El 
CCFA 6.2 
Cf'liCS 6.4 
Public Interest Groups 4.9 

é. In cases of involuntary exposure. 

GrOUE 1"ean 

Regulators 4 • 5 
Scientists 5. 5 
CCFA 6. 1 
CftlCS 5.5 
Public Interest Groups 4.4 

St?n~ar~ D€viftio~ 

1.8 
2.5 
1.3 
O. 7 
2. 1 

Stendard Deviation 

2.4 
2.4 
1.4 
1.6 
2.5 

STATEMENT: 
No chemical ~ith a direct risk to life should be marketed 
when some involuntary exposure is involved (e.g. 
transportation of explosives on a public high~ay). 

Group Mean 

Regulators 4.6 
Scientists 2.3 
CCPA 2.0 
CMCS 2.8 
Public Interest Groups 5.3 

Standard Devietior 

2.C 
O. 5 
1.7 
1.9 
].E 

s'rATEM ENT : 
No chemical with a direct risk to life should be ~arketeè 
when significant involuntary exposure is involved (E.~. 
transportation of explosives through a densely po[ulatEè 
area) • 

Group Meen 

Regulators 
Scientists 
CCPA 3.0 
CMCS 4.3 
Public Interest Groups 6.6 

Standard Deviation 

2.3 
2.2 
0.7 
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STATEMENT: 
Individuals should be allowed personal access to any 
chemical when they have been provided with comElet~ 
information on the risks and when there is no danger to 
others. 

Group Mean Standard Devietior 

Regulators 3.9 
Scientists ~.o 
CCPA 3.1 
CMCS 4.4 
Public Interest GrouFs 3.6 

2.3 
2.2 
1.9 
2. 1 
Le 

STATEt'Er--;T: 
Individuals should be allowed personel access to an}' 
cheffiical when th~ risk is comElet~ly und~rstood by thf~ 
and there is no danger to others. 

Standard Devi?tior. 

Regulators 
Scientists 
CCPA 4.9 
CMCS 5.1 
Public IntErest Groups 5.C 

1.7 
2.2 
1.3 

STATEMENT: 
If a certain involuntary risk is acceptablE frorr one 
source, it should be equally acceptable from another 
source. 

Standar~ Devj~tio~ GrOUE Mean 

Regulators 2.8 
Scientists 4.3 
CCFA 4.5 
CMCS 2.7 
Public Interest Groups 2.0 

LE 
1.9 
2. 1 
1.9 
1.0 

• 
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• 

STATEMENT: 
A socially acceptable level of risk to be used in 
decision making should be determined through a 
general public survey • 

Group ~ean Standard Deviation 

Regulators 3.2 
Scientists 2.5 
CCPA 2.1 
CMCS 2.5 
Public Interest Groups 4.4 

1.7 
1.9 
1.5 
1.9 
1.6 

S'fA'fEME~'T: 
A socially acceptable level of risk to be used in 
decision making should be determined largely frorr the 
amount of risk acceptable in the past. 

GrOUE Mean Standard Deviation 

Regulators 2.7 
Scientists 3.8 
CCPA 2.1 
CMCS 2.8 
Public Interest Groups 1.9 

LB 
1.0 
1.~ 
Le 
1.1 

S'TATEMENT: 
Individuals subject to exposure to toxic chemicals shoulè 
have the right to information concerning their level of 
risk and the possible consequences. 

Group Mean Standard Deviation 

Regulators 6.8 
Scientists 6.5 
CCPA 6.6 
CMCS 6.5 
Public Interest Groups 7.0 

0.5 
0.6 
].] 
0.7 
O.C' 

L._ ~-- 
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INFORMATION ACCESS AND EXCHANGE y' 

Group ~ean Standard Deviation 

STA'IEMENT: 
Information relating to public health risks from 
hazardous chemicals should be generally accessibl€ 
(information not including trade-secrets). 

Regulators 7.0 
Scientists 
CCFA 6.4 
C~CS 5.8 
Public IntErest Groups 6.9 

O.C 

O. 7 
1.7 
0.3 

STATE",ENT: 
Information relating to potential risks fro~ toxic 
chemicals should be accessible only to affected parties; 
i.e. those with demonstrated cause for concern. 
(information not including trade-secrets). 

GrOUE Mean Standèrè Deviatior. 

Regulators 1.7 
Scientists 
CCPA 2.9 
CMCS 3.7 
Public Interest GrouFs 1.2 

0.6 

1.9 
1.9 
0.4 

STATE"'JENT: 
Information from an industry about risks from toxic 
chemicals should be generally accessible only to 
government agencies directly involved in regulatin9 such 
matters. 

Group 

Regulators 1.3 
Scientists 
CCPA 2.0 
CMCS 2.9 
Public Interest Groups 1.1 

Mean Standard Deviation 

0.6 

1.4 
1.9 
0.3 



Regulators 5.7 
Scientists 
CCPA 4.7 
CMCS 4.4 
Public Interest Groups 6.6 

1.2 
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STATEfo'IENT: 
Interest groups should be encouraged to examine and 
criticize information concerning the incidence and 
level of risk. 

Group Mean Standard Deviation 

1.5 
Le 
1.3 

STATEMENT: 
Interest groups should be encouraged to contribute 
information on thE incidence and socially acceptable 
level of risk. 

GrOUE Mean Standard Deviation 

Regulators 6.3 
Scientists 
CCPA 5.0 
CMCS 4.8 
Public Interest Groups 6.6 

1.2 

1.3 
1.9 
1.3 

S'IATEMEN'I: 
Agencies regulating toxic chemicals should produce 
reports explaining the main factors considered in their 
decisions and make them available to the public. 

Group Mean Standard Deviation 

1.2 
1.3 
1.0 

Regulators 6.7 
Scientists 
CCPA 6.1 
CMCS 6.0 
Public Interest Groups 6.7 

0.6 

• 
STATEMENT: 

Unions should have access to information relating to 
risk from hazardous chemicals irrespective of industry's 
need to protect trade-secrets. 

Group Mean Standard Deviation 

Regulators 4.7 
Scientists 
CCPA 3.1 
CMCS 3.3 
Public Interest Groups 6.9 

0.6 

2. ] 
2.0 
0.3 

L_ -- - - 
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STATEMENT: 
The government should fund centers and institutions 
which will help the public and interest groups to access 
and process information. 

Group Mean Standard Deviation 

Regulators 6.0 
Scientists 
CCPA 3.4 
CMCS 3.3 
Public Interest Groups 6.2 

1.0 

1.8 
2.0 
1.4 

STATEMENT: 
The government should fund interest groups to allow them 
to access and process information. 

GrOUE Mean Standarè D~viètion 

Regulators 4.0 
Scientists 
CCPA 1.9 
C~CS 2.5 
Public Interest Groups 6.6 

2.6 

0.9 
1.8 
0.7 

STATEMENT: 
It is the r~sponsibility of industry to provide 
information on the amount of risk and the possible 
conseguences to people exposed to risk irrespective of 
industry's needs to protect trade-secrets. 

Standard Deviation 

Regulators 6.3 
Scientists 
CCPA 5.2 
CMCS 5.4 
Public Interest Groups 6.8 

0.6 

loP 
1.9 
0.7 

Regulators 6.0 
Scientists 
CCPA 4.7 
CMCS 5.8 
Public Interest Groups 6.9 

1.0 

STATEMENT: 
It is the responsibility of government to ensure the 
provision of information to people at risk. 

Group Mean Standard Deviation 

2. 1 
1.5 
0.3 



r 

Regulators 5.9 
Scientists 
CCPA 2.0 
CMCS 3.9 
Public Interest GrouFs 6.4 

1.0 
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TRADE-SECRET AND CONFIDENTIAL ECONO~IC INFORMATION 

STATEMENT: 
Confidential data collected by one federal agency sh0ulè 
be shared with other federal government agencies. 

GrouF Mean Standard Deviation 

'1.8 
2.3 
0.9 

Regulators 5.5 
Scientists 
CCPA 2.0 
CMCS 3.8 
Public Interest Groups 6.4 

Le 

STATEMENT: 
Confidential data collected by a federal agency should 
be shared with provincial agencies. 

GrouF Mean Standard Deviation 

1.8 
2.3 
0.9 

STATEMENT: 
Confidential data collected by a federal agency should 
be shared with nongovernment contractors helping an 
agency assess a toxic substance Frob1em. 

Group Meên Standard Deviation 

Regulators 4.6 
Scientists 
CCPA 2.1 
CMCS 3.1 
Public Interest Groups 6.4 

2. 1 

1.8 
2. 1 
0.9 

, 
STATEMENT: 

Confidential data collected by a federal agency should 
be shared with those exposed to the chemicals. 

Group Mean 

Regulators 4.1 
Scientists 
CCPA 2.3 
CMCS 3.8 
Public Interest Groups 6.8 

Standard Deviation 

1.8 

2.0 
2.3 
0.4 
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STATE,.,ENT: 
Information developed and peid for by a company and 
designated as confidential is company property. 
Therefore, the comFany should have sole control over its 
distribution even after it is disclosd to a government 
itgency. 

GrOUE Mean Standard Devietion 

Regulators 
Scientists 
CCPA 6.2 
CMCE S.r 
Public Interest Groups 1.7 

~':.~ 1. 5 
1.6 
1.0 
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