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Foreword 

Many of the issues governments now face have been greatly compli
cated by rapid advances in science and technology. Whether or not 
our legal system can accommodate the introduction of complex and 
uncertain scientific factors is of concern to scientists, policy makers, 
and the general public. 

In 1978 the Science Council undertook a major study on "Science 
and the Legal Process." The purpose was not only to examine how 
the law deals with social issues that have been created by scientific 
and technological research and development, focussing on the role of 
science in government decision-making processes, but also to rec
ommend changes that would encourage greater cooperation between 
the two disciplines. The study is examining the relationship between 
science and law in commissions of inquiry, government departments, 
the courts and administrative agencies. 

Dr. G. Bruce Doern, Director of the School of Public Adminis
tration at Carleton University, has written extensively about gov
ernment operation and policy. He was therefore invited to write this 
background study. In The Peripheral Nature of Scientific and Tech
nological Controversy in Federal Policy Formation, Dr. Doern looks 
at the activities of Energy, Mines and Resources; Consumer and Cor
porate Affairs; and Health and Welfare Canada from 1975 to 1979. 
He describes the broad range of departmental activities in order to 
understand the normal handling of scientific and technical advice 
and determine the amount of attention given to scientific controversy 
in each of their agendas. The Science Council is pleased to make this 
study available to the public. As an authored paper, the study rep
resents the views of the author and not necessarily those of the Sci
ence Council. 

Maurice L'Abbe 
Executive Director 
Science Council of Canada. 
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I. Introduction
 

The 1970s have witnessed a growing, but often ill-defined, concern 
about the role of science and technology in the making of policies and 
decisions in the public and private sectors. Concern has also in
creased about the effect of such decisions on scientific and technolog
ical development. The concerns have varied in scope and have em
braced such diverse issues as the effect on human beings of long term 
exposure to low level radiation, the use of saccharin in diets, the ef
fectiveness of seat belts to reduce fatal automobile mishaps, and the 
adequacy of information about Canada's oil and gas reserves. Con
cerns such as these are said in various ways to involve "scientific and 
technological controversy." There exists in many quarters a genuine 
desire to devise ways in which such scientific and technological con
troversies can be openly discussed and, to the extent possible, re
solved. 

As we shall see, the words "science," "technology," and "centro
versy" are subject to wide variation in definition. Moreover, in seek
ing to disentangle science and technology from other determinants 
of public and private decision making - political, economic, organi
zational, and legal - there are often insurmountable problems. It is 
hoped that this study will contribute some understanding of the prob
lems by examining the concerns and by evaluating the feasibility of 
proposals for reform. 

The major purposes of the study are: 
• to survey the general characteristics offederal public policy and 
decision processes; 
• to examine how scientific and technological data and advice are 
acquired and used in the context of the above processes; 
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• to describe and examine how scientific and technological con

troversy is viewed and handled, or resolved, in the context of the
 
above decision processes;
 
• to examine how such controversies are defined by decision mak

ers within the political and managerial operation of three federal
 
departments: Energy, Mines and Resources Canada (EMR);
 

Health and Welfare Canada (HWC); and Consumer and Corpo

rate Affairs Canada (CCA); and finally
 
• to comment on the desirability and feasibility of possible re

forms in order to secure a more regular and open debate of such
 
controversies.
 
The difficult task of defining and recognizing scientific and tech


nological controversy in a democracy will be left to later parts of this 
study. It is necessary, however, to stress at the outset that the study 
is not an effort to construct a pure definition of scientific controversy, 
to examine several such controversies, and thus generalize from 
these case studies. The terms of reference embrace the full continuum 
of scientific and technological activity. The focus of the study is to 
enquire into how scientific and technological controversies are de
fined and viewed by decision makers who must function in a broad 
political, economic and bureaucratic setting. Are such controversies 
differentiated from other issues decision makers must face? If such 
controversies (however defined) are recognized to be different, are 
they or should they be handled in special ways? If so, what special 
ways could be suggested? Would such mechanisms be feasible in view 
of the numerous conflicting purposes of government, the time needed 
to enable such mechanisms to function, and the potential number of 
such controversies during the 1980s? 

The general conclusion reached by the author is that scientific 
and technological factors are recognized to be important elements of 
decision making. I also conclude, however, that scientific and tech
nological controversy, because it is subject to a wide range of defi
nitions and because of the nature of the decision making, is periph
eral to the decision process. People seeking major reforms of 
government decision processes, especially those who assert the need 
for major reform based on the existence of a pure and clear definition 
of scientific controversy only, must place this vague class of contro
versies within this context. 

The evidence from this and other studies suggests that some re
forms are both desirable and feasible. It is also clear, however, that 
the limited nature of such reforms will disappoint those who believe 
that the web and substance of governing should be radically altered 
to alleviate scientific and technological controversy. In this subject, 
as in so many others, prior beliefs and expectations of the reader will 
greatly colour the reception given to the suggested reforms. The prep
aration of the study and its conclusions are based on a very rational 
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premise about government; namely that scientific and technological 
controversy is only one problem among a host of others with which 
decision makers and Canadian citizens must deal. 

This study is intended to complement another Science Council 
background study by Liora Salter;' which focusses on a number of 
cases of scientific controversy in public inquiries: three nuclear-re
lated inquiries, one on the non-medical use of drugs, one on satellites, 
and one on aluminum wiring. 

Unlike the Salter study, this study examines the general policy 
and decision processes of the federal government, and then concen
trates on the operations of three federal departments from 1975 to 
1979. We examine, within the context of their jurisdiction, mandate, 
and role in the broader federal policy process, their general and spe
cific approaches to scientific and technological issues. 

The reason for the approach taken in this study is that the policy 
process can only be partly understood by following single policy cases 
over time, e.g., satellite technology, nuclear energy, aluminum wir
ing. Another dimension of policy reality is that, at any time, single 
departments and agencies (and, of course, the government as a 
whole) will face several policy issues, characterized by various de
grees and kinds of scientific controversy. Departments and the gov
ernment must somehow seek to "manage" their response to these sev
eral issues, and their response will affect the approaches they take 
to any single controversy. Departments will, in a sense, have to rank 
science-related controversies, and may, therefore, respond quite dif
ferently to anyone of them even when they are objectively similar, 
and when some outsiders may think each is equally important. 

There are clearly some limitations in our approach. The three 
departments selected provide a limited base, but lack of time and 
resources prevented the inclusion of other departments. The three 
departments were chosen for a number of reasons. They deal fre
quently with science- and technology-based problems, and represent 
both the social and the economic aspects of government activity. 
Moreover, their portfolios range in importance. EMR has moved to 
centre stage in the latter part of the 1970s as a central economic and 
resource department of the federal government. CCA is a much less 
central economic department and experienced a rapid turnover of 
ministers in the 1970s. Hwc is the major social policy department 
but can be considered to occupy a middle position ofinfluence (in com
parison with EMR and CCA), particularly as the latter halfof the 1970s 
has witnessed the consolidation of earlier social programs and the 
emergence of strong conservative criticism of what is viewed by some 
as excessive social welfare spending. 
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II.	 Federal Public Policy 
and Decision 
Processes: A Survey 

It is tempting, but in the final analysis grossly misleading, to speak 
of the public policy and decision process. It is important, of course, 
and useful to visualize how a single policy or decision is made by 
following it (if one can) sequentially through its nominal stages of 
development - initial identification, definition, consideration of al
ternative solutions, decision to act, implementation, and subsequent 
evaluation or review. However, governments must govern; numer
ous policy and decision processes operate concurrently on a political 
and economic agenda that contains and is influenced by a variety of 
ideas and ideologies, personalities, and interests and organizations 
of unequal power. 1 It is an agenda by which governments attempt to 
achieve a judicious balance between the status quo and change, and 
in which policy and administration are often indistinguishable from 
one another. 

The place of scientific and technological controversy must first 
be located within this broader context. This chapter presents a brief, 
but not simple, survey of the characteristics and realities of federal 
policy and decision processes and relates these to recent reforms of 
the decision process proposed for, or adopted by, the federal govern
ment. Such reforms include freedom of information legislation, par
liamentary committees, program evaluation, environmental assess
ment, and regulatory reforms, such as the Socio-Economic Impact 
Analysis (SEIA) process launched by the federal cabinet in August 
1978. 

Central Policy and Decision Processes 

Policy and decision making in the federal government embrace in
terlocking circles of activity, with different but usually related val
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ues, instruments of governing, and forms of contact between the ex
ecutive-bureaucratic arena (the Cabinet and central agency 
secretariats) and other arenas of Canadian politics. These major cen
tral processes involve a struggle between the status quo and change, 
including the following: 

- the priority-setting process; 
- the economic policy and management process and its often 

conflicting struggle with social policy processes and redistri
bution; 

- the expenditure-budgetary process; 
- the regulatory process; and 
- the federal-provincial relations process. 
Each of these imposes or entails different time constraints on 

central and departmental policy makers, comprises various degrees 
of uncertainty, risk, and control, and requires different forms of in
formation and knowledge. They also involve many different orga
nizations and agencies, albeit all nominally linked to the Cabinet. In 
addition, they involve the personalities of individuals at the bureau
cratic and ministerial levels. 

The main priority-setting process evolves within the basic for
mal and informal elements of Cabinet structure and behaviour, in
cluding the role of the Prime Minister and of central agencies such 
as the Privy Council Office (peo), the Prime Minister's Office (PMO), 
the Treasury Board Secretariat (TBS), the Finance Department, the 
Federal-Provincial Relations Office (FPRO), and the staff secretariats 
of the Minister of State for Economic Development, and the Minister 
of State for Social Development. 2 

Governments have always had to develop priorities. The formal 
expression of such priorities is reserved for Throne Speeches, Budget 
Speeches and the like. In recent years the annual priority-setting 
process has assumed somewhat more organizational visibility and 
formality because of the establishment of the Cabinet Committee on 
Planning and Priorities in the Trudeau era and the formation of an 
Inner Cabinet by former Prime Minister Clark. It is important at the 
outset to relate the other central policy processes already noted to the 
priority-setting process. For example, let us assume that the federal 
Cabinet, through its priority-setting exercises (which, in the later 
Trudeau years included full Cabinet "think" sessions in the rustic 
splendour of Meach Lake), determines that the government's prior
ities are: 1) the reduction of inflation; 2) the promotion of national 
unity through language policy; 3) the reduction of regional dispari
ties; 4) the re-equipment of the armed forces; and 5) improving com
petition in the economy. 

The political realities of governing are such that not all of these 
priorities require equal expenditure, or entail regulatory, legislative, 
political, or economic consequences. Moreover, they can involve vary
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ing degrees and kinds of federal-provincial relations. For example, 
the first priority could be addressed through regulatory means by 
creating a wage and price control board. Although the use of the reg
ulatory instrument would have enormous impact onprivate expend
iture, it would not have a major effect on the government's own ex
penditure budget, other than the cost of the control board. The second 
priority might be addressed by increasing the spending (through pro
vincial governments) on language programs in primary and second
ary schools. The third might be met by altering the regulation of 
transportation freight rates. The fourth might require an expendi
ture of, let us say, one billion dollars. The fifth could be recognized 
by creating a royal commission to study the problem; a symbolic and 
fairly inexpensive response. 

In this hypothetical and deliberately simplified scenario, the sec
ond and fourth priorities have the largest impact on government ex
penditure. The first and third would have minimal effect on govern
ment budgets but would have a regulatory impact on private budgets 
and behaviour, and certainly on national and regional economies. 
The final priority might only be exhortative or symbolic, but could 
affect the climate of political discussion because businessmen and 
others might read it as a possible sign of changing government views. 

Thus each of the above priorities has different implications for 
legislation, and hence for another scarce political resource, Parlia
mentary time." Some may require no legislation; others may require 
extensive legislative changes, not to mention intensive federal-pro
vincial bargaining. Thus governmental priorities and the economic 
and expenditure budget processes become entangled with different 
legislative and regulatory processes, as the values, priorities, and 
instruments of governing are chosen, altered, and balanced. 

Keeping in mind the brief nature of the survey, federal policy 
and decision processes are reviewed under several headings: cabinet 
parliamentary government; ministerial - deputy ministerial rela
tions; the media and other actors; and the instruments of governing. 

Cabinet Parliamentary Government 
The Prime Minister, the Cabinet, and the central agencies and senior 
officials are the centre of power, hence of the day-to-day policy and 
decision processes in the federal government. The Prime Minister 
and the Cabinet are, in constitutional theory, collectively responsible 
to an elected Parliament for their policies and decisions. Institution
ally and constitutionally, the collective nature of the Cabinet is im
portant, but the concept of collective policy making can be very mis
leading. This fact is always recognized with respect to the pre
eminent role of the Prime Minister, and to the differing powers of the 
individual ministries. 4 
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The Canadian Cabinet, however, is also a representative or leg
itimizing institution, notwithstanding the existence of Parliament, 
in that it is judged not only on what it does but what it appears to do. 
The Cabinet has always had not only to represent, but appear to rep: 
resent, the diverse regional and ethnic components of the Canadian 
population. Successive governments have not always been able to 
achieve optimum representation but all have been required to make 
a serious attempt. Although it is clear that the Prime Minister and 
some ministers and portfolios are more influential than others, it is 
important to stress at the outset the continuing role of collective 
norms in Canadian Cabinet organization and behaviour. These 
norms become visibly tested precisely when, as in recent years, ef
forts are made to establish special groups such as an Inner Cabinet 
or inner groups of advisers. 

The norms and traditions of Cabinet collectivity, responsibility, 
and solidarity also influence decision making through the rules laid 
down for secrecy and confidentiality in the intra-cabinet and intra
bureaucratic decision-making processes. The dispersal of influence 
and responsibility among ministers is a function of the related con
stitutional practice in parliamentary systems of assigning respon
sibility for legislation and programs to individual ministers and de
partments in order to facilitate parliamentary accountability. The 
assignment of individual responsibility is also an outcome of the com
plexity of government and of the need to delegate functions to min
isters and departments on administrative and technical grounds. The 
constitutional principles and administrative necessities that gener
ate individual ministerial authority and influence both reinforce the 
collective nature of the Cabinet, in the broad sense of dispersing in
fluence, and create an overriding need for central coordination and 
guidance. 

In recent years many changes have been made to formal Cabinet 
organization and policy processes, including changes to its committee 
system and central support organizations (Figure 11.1). This system 
evolved out of earlier changes, made in the Trudeau era, which re
quired public policy proposals to run the gamut of evaluation and 
criticism, usually involving at least one subject-matter committee 
and more than one coordinating committee. Changes introduced by 
the short-lived Clark government in 1979 were intended to strengthen 
these processes by giving greater de facto decision-making power to 
the committees, with fewer appeals to the full Cabinet. 

The major Cabinet committees have been assigned expenditure 
"envelopes" and are functioning in part as miniature treasury 
boards. 5 In the past, committees would consider policy proposals but 
could leave the contentious resource and financial questions to the 
President of the Treasury Board and the Minister of Finance. The 
new system is intended to force a more serious consideration of eco
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~ Figure 11.1 - Government of Canada Cabinet Committees and Central Agencies, 1981 

General Coordinating Committees 

Priorities and Planning* 
Treasury Board 
Legislation and House Planning 
Public Service 
Security and Intelligence 

Privy CouncilPrime Minister's 
OfficeOffice 
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Relations Office 

(FPRO) 

I ICabinet 

Central Support Agencies 

Treasury Board Department 
Secretariat of Finance 

(TBS) 

Office of the 
Comptroller 

General 
(OCG) 

Policy Field or Subject Matter Committees 

Economic Development*
 
Social Development*
 
Foreign and Defence*
 
Government Operations*
 
Labour Relations
 
Communications
 
Special Committee of the Council
 
Western Affairs
 

Minister of Minister of 
State for State for 
Economic Social 

Development Development 
(MSED) (MSSD) 

* Committees with direct responsibility for budget envelope. 



nomic implications. Hopefully it will mean better assessment of 
which instrument, expenditure, regulation, or tax (see below) is best 
suited to resolving the problem at hand. Since the system is new it 
remains to be seen whether it will succeed in generating greater re
source discipline and whether it will encourage the taking of a longer 
term view of policy and decisions. It should be stressed that such a 
system was not intended or designed to assess scientific and tech
nological variables. To the extent that it works, however, the anal
ysis it produces may help in addressing some scientific controversies. 

The mere listing of the Cabinet committees illustrates all too 
clearly the difficulty of putting policy into watertight compartments. 
Overlaps abound in the committee process. Three other observations 
about federal experience with the committee process and with the 
workload of ministers are warranted. First, in the federal Cabinet, 
ministers are members of more than one committee. The impression 
of policy integration occurring through multiple membership must 
therefore be qualified by the time demanded by committee work and 
the widely different degrees of interest and preparation evinced by 
individual ministers. Second, it must be stressed that ministers are 
usually far better briefed by their officials to defend their own port
folio than to criticize the proposals of other ministers in Cabinet. 
Third, in the late 1960s and early 1970s, committees were intended 
to help give more control to ministers and less to senior officials; they 
were intended to replace some senior official interdepartmental com
mittees. However, many ministers began to complain of burdensome 
committee duties and of their need to get out of Ottawa and visit their 
constituencies across the country. Consequently, by the late 1970s, 
official level committees were created more frequently and it was not 
uncommon for senior officials to participate in Cabinet committee 
meetings in a way virtually indistinguishable from that of their min
isterial superiors. 

It is thus important to stress that the committee process can re
sult in a considerable amount of decentralization in that the com
mittees have taken on de facto decision-making roles in areas of de
cision making that in early periods of Canadian cabinet government 
would have been decided by the full Cabinet. 

Ministerial- Deputy Ministerial Relationships
 
Decision making is clearly influenced by the day-to-day relations
 
between ministers and their deputy ministers (and other senior of

ficials)." Several important points about these relationships can be
 
made. First, it has become increasingly difficult to speak of an in

tegrated Cabinet with full governing responsibility. Although most
 
departments, agencies, and Crown corporations nominally report to
 
or through ministers, there are different kinds of reporting relation

ships; hence ministers feel themselves responsible and deputies con

sider themselves accountable in varying degrees.
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Second, administrative matters are increasingly the concern of 
deputy ministers. This is because ministers prefer to allocate time to 
their policy and political party duties and many have a distaste for 
administrative and managerial matters, at least until they get into 
political and media trouble over them. The relationship between 
ministers and their deputies is often less of a superior-subordinate 
nature and more a matter of a specialization of roles. Deputy min
isters, however, must often function as an alter ego of the minister. 
Senior officials know they must be politically attuned, and must 
avoid getting the minister into unnecessary trouble. They must be 
conscious of the close connections between policy and administration, 
knowing full well that political controversy can arise as much from 
single cases and decisions as from the development of "high" policy. 

Finally, deputy ministers must in some respects respond to at 
least three masters: their minister; the Prime Minister, by whom 
they are appointed (on the advice of the Secretary to the Cabinet); 
and the Treasury Board, which exercises general managerial au
thority. Federal deputy ministers must also pay heed to the activities 
of the federal Human Rights Commission, the Commissioner of Of
ficial Languages, the Comptroller-General and the Auditor General. 
They are subject to the multiple pressures and obligations that are 
subsumed in the larger concept of collective ministerial responsibil
ity. 

Deputy ministers thus face extraordinary and sometimes con
flicting pressures. In the last decade, in addition to their normal roles 
as policy advisers and general managers, they have been deluged 
with a seemingly endless stream of reforms and directives, each of 
which separately may have been desirable, but cumulatively have 
often distracted them from their primary responsibilities for man
aging the program(s) of their departments. 

Although ministers and deputy ministers are dependent on each 
other, their interests are not always the same. This fact deserves em
phasis both in this discussion of decision processes and in the explo
ration of scientific and technological controversy later in this study. 

The Media and Other Non-Governmental Actors 
Ministers and deputy ministers must balance and respond to a wide 
variety of incentives and pressures. In particular, they must deal 
with the media, the leaders of industrial associations, corporate ex
ecutives, other interest groups, and academics. A recent analysis by 
Douglas Hartle has succinctly summarized many of the interactions 
that characterize relations with these groups." For ministers, they 
include the following: 

"(L) Never do anything substantial when a symbolic gesture will 
suffice. Substantial actions cost money and voters do not like 
high taxes (exception: if an expenditure is to be made to reflect 
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concern, ensure that the amount allotted appears to be suffi
ciently large that it cannot be treated as a token. The amount 
actually spent need not be equal to the amount allotted). 

ll(2) Hidden costs are better than open costs and open benefits 
are better than those that are hidden. This proposition is subject 
to the qualification that, if the losers are unpopular, the costs 
must appear punitive and benefits provided the unpopular must 
appear to be given most grudgingly. 

"(S) Unpopular decisions must appear as inescapable and/or the 
fault of others. Popular and long-overdue decisions must be pre
sented as voluntary, courageous, imaginative and bold. 

ll(4) Carefully select, in so far as possible, the year, the season, 
the day and the hour of the day for the release of news in ac
cordance with the need to trumpet it or suppress it. Use the 
rhythm of fading memories, seasonal preoccupations, weekends 
and publication deadlines to maximum advantage. 

"(fi) Recognize the interest group leaders' necessity, because of 
their 'free-rider' problem, of appearing effective to their mem
bers. Ifnot too costly, when they are basically in a weak position, 
assist them in appearingpublicly (i.e., at least to their own mem
bers) as more effective than they are. They thus become beholden 
to you and therefore less effective than they otherwise might be 
at a later date. 

"(B) Never admit that the government is powerless to do any
thing about the resolution of a problem except when facing up to 
it would create an even greater loss of support. 

ll(7) Never appear unconcerned. Anything that is a matter of 
some concern to someone is a matter of concern to you. 

"(S) Pressure groups whose members are involved for charitable 
motives have little staying power and can often be silenced by 
establishing prolonged and expensive procedures (e.g., commis
sions of inquiry) that will gradually weaken their voice because 
of membership attrition. 

ll(9) Any information that will not obviously help the cause 
should be suppressed. It may later be used against you. 

"(Iu) Leak information on a 'not for attribution' basis to the best 
(i.e., most dangerous) journalists. They are then less likely to be 
perspicaciously critical of you later for they would not wish to 
lose their 'insider' advantage relative to their competition." 

Space will not permit a detailed analysis of these axioms, although 
I refer to some of them in the more detailed assessment of the three 
departments. 

21 



It is essential to stress another major point about public decision 
making, that is the need to stress and differentiate between decision 
makers' perceptions of need and reality from actual need and reality, 
and the need to regard each as separate determinants or aspects of 
public policy and decision making. Indeed, perceptions may be more 
important than reality. For example, in issues dealing with health 
and safety regulations ministers must often respond to media expo
sure of single cases, injuries, or deaths. 

The Instruments of Governing
 
It is not enough to know that there are interests, classes, the media,
 
ministers, and senior officials involved in the several policy pro

cesses. It is not enough to know that cabinets and prime ministers
 
preside. One must know what they preside over in day-to-day gov

erning. This in turn requires a careful appreciation of the basic gov

erning instruments available to ministers and senior officials and of
 
the relationships among such instruments. 8
 

It is helpful to approach the role of governing instruments in a 
series of steps. Hence I begin by taking an elementary look at three 
basic governing instruments, followed by three more complex illus
trations. The three instruments are first broken down into finer gra
dations of choice. Next, the basic governing instruments are linked 
to the major modes of government organization. Finally, I sketch how 
decisions involving these several alternative or complementary in
struments are usually assessed by the central units of cabinet gov
ernment. 

An Elementary Categorization 
Figure 11.2 portrays a very simple categorization of the instruments 
of governing." The categories evolve out of a basic characteristic of 
politics and governing, namely that in addition to pursuing whatever 
goals they wish to achieve, politicians (and their officials) must select 
certain basic instruments of governing, each of which represents a 
different degree of application of the legitimate coercive powers of 
the state. Such degrees range from nil or minimum to maximum. The 
word "instrument" conveys the notion of means, but it must be 
stressed that they cannot afford to be treated as matters of mere tech
nique because politicians are likely to be judged as much on the in
struments they employ (including the sequence in which the instru
ments are used) as they are on their ability to achieve objectives. In 
this sense, politics in a democracy is much more an "ends-ends" chain 
of relations than a "means-ends" chain of relations. 

In simple terms, only three instruments are available: exhor
tation, public expenditures, and regulation. Exhortation implies an 
effort by politicians to persuade individuals, interests, or groups to 
support or comply with government policies. Government expendi
tures are a more moderately coercive instrument because although 
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citizens are legally coerced through taxation, they are not necessarily 
aware of how much they have paid out of their own pocket when they 
receive, or are being induced by, government expenditures. to All in 
all, expenditure is not an "unpleasant" instrument of governing so 
long as winner and losers are not fully aware of their status in par
ticular decisions. This is not too hard to accomplish in practice. 

Regulation is a more directly coercive instrument of governing 
because it is the setting of rules of behaviour supported directly by 
the sanctions of the state." Regulation includes taxation because it 
is essentially the extraction by the state, through regulation, of pri
vate incomes or wealth. Figure 11.2also indicates the logical opposite 
of regulation, which is self-regulation or private behaviour (includ
ing, in theory at least, the marketplace). Self-regulation is used here 
not in the sense of the self-regulating professions but in the much 
broader sense of all private behaviour, both market and non-market. 

Figure 11.2 - The Instruments of Governing 

r------------------1 
! Exhortation Expenditure Regulation 

Self-regulation (including taxation) 
(Private Behaviour) 

Minimum--Degrees of Legitimate Concern---Maximum 

It is obvious there are limitations to this categorization. We shall 
see this as more detail is revealed in each successive portrait. In the 
meantime, three important issues raised by this simple approach are 
worth stressing. First, what is coercive depends greatly upon the eye 
of the beholder. Someone who has been accustomed to receiving the 
benefits of a government expenditure or grant, but has been advised 
that he or she no longer will, may perceive this as a very coercive act. 
In contrast, an infant firm that heretofore has been prevented from 
gaining access to a market because of regulation, may view the ben
efits of deregulation as a new government incentive. 

Second, it is important to stress that politicians "trade" in a 
market of governing instruments. This is true both in the narrower 
confines of a single policy field at anyone time, and in the broader 
context of governing in many fields over long periods. The supply, 
demand,and price of instruments (economically and politically) may 
change. Pressure for regulatory reform and deregulation is in part 
a product of a conservative resurgence in the late 1970s. It is also 
part of the anti-spending and reduce-taxation campaigns mounted 
during this period. To cut back both spending and regulation sug
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gests that, aside from doing nothing, governments would have to rely 
solely on exhortation, an instrument that is unlikely to be effective 
in the long run on its own, given the kinds of problems that beset 
modern industrial states. 

Third, the price of instruments is also affected by the relative 
visibility of different instruments. It is clear, for example, that many 
kinds of regulation including tax incentives (tax expenditures) have 
been largely hidden from public view and analysis; hence there is 
some attraction in seeking and giving government favours through 
this instrument. 12 

A Secondary Categorization: Finer Gradations ofChoice 
As Figure 11.3 shows, within each of the three instruments a number 
of alternatives exist. Some are likely to be classed as being in the 
stodgy realm of administration. In reality they are often simply more 
subtle kinds of politically-loaded instrumentalities. It is true to say 
that political administration is generally a more accurate term to 
describe the implementation of public policy than public administra
tion. 13 It is not political in a partisan sense but rather in the sense of 
the need to strike continual bargains with interests, groups and in
dividuals. Usually these bargains are struck under such acceptable 
headings as "be fair," "be flexible," "be reasonable." This political 
administration may be especially necessary or prevalent in regula
tory matters, because regulations are in theory rules of behaviour 
backed by the sanctions of the state. 

Exhortation may, therefore, include numerous symbolic and 
substantive kinds of activity including speeches, conferences, the 
provision of information, the creation and subsequent operations of 
advisory bodies and councils, the use of studies, research and royal 
commissions. At times, the reorganization of agencies and depart
ments or the creation of new ones constitutes a symbolic form of ex
hortation, demonstrating to a constituency that government is con
cerned. 

Expenditure instruments can include grants, subsidies, condi
tional grants (of infinite variety), block grants, and transfer pay
ments, to name only a few. Regulation may take the form of legis
lation, statutory instruments, taxes, tariffs, guidelines, rules and 
orders. Technically, even public ownership could be considered a 
form of regulation because it is a more extreme form of regulating 
ownership. In reality, however, it is viewed as a separate, highly coer
cive instrument of governing. Regulations, moreover, vary according 
to the severity of the sanctions applied (fines, penalties, imprison-
m~D. . 

Figure 11.3 alerts us to several other realities about governing 
instruments and decision processes. First, regulation is more than 
just delegated legislation. 14 It can include the statute itself, e.g., the 
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Figure 11.3 - A Secondary Categorization of the Instruments of Governing: 
Finer Gradations of Choice 

Exhortation 

Ministerial speeches 
Conferences 
Information 
Advisory and consultative/bodies 
Studies/research 
Royal commissions 
Reorganizing agencies 

Expenditure 

Grants 
Subsidies 
Conditional grants 
Block grants 
Transfer payments 

Regulation 

Taxes 
Tariffs 
Guidelines 
Rules 
Fines 
Penalties 
Imprisonment 

Criminal Code, and a host of other activities, which in the nomen
clature of public administration is often not called regulation. As a 
practical matter within government, however, regulations are usu
ally taken to be delegated legislation, or rules of behaviour promul
gated through the authority conferred in a parent statute. Second, 
listing these finer gradations of choice suggests how regulatory re
form proposals affect decision making. For example, one of the pur
'poses of recent efforts to achieve more prior evaluation of regulation 
is to encourage decision makers to think about, and perhaps adopt, 
non-regulatory alternatives to achieve policy objectives. 15 They are 
urged to give consideration to the use of incentives or even voluntary 
consensus approaches. As a result of analysis of the purpose of an 
instrument, or because of the practicality of applying it, the solution 
may require moving from one column in Figure 11.3 to another. In 
turn, such a move may well result in transferring the resolution of 
policy from one organization to another depending on which agency 
or branch of an agency has custody of the specific instrument in ques
tion. In this sense, government is like a balloon: squeezing a regu
latory part of the balloon, e.g., deregulation, may produce a bulge 
somewhere else. Both the nature of scientific and technological con
troversy and the responses to it are potentially affected by the balloon 
effect and by the use of different instruments. 

Some General Relationships to Modes of Government Organization 
Figure 11.4 provides a somewhat more complex but still capsule view 
of some of the relationships between instruments and modes of or
ganization. It follows logically that most units of government (de
partments, agencies, boards, etc.) could utilize all the major instru
ments. 16 But some types of organization tend on the whole to favour 
some instruments over others. The largest volume of spending, for 
example, is carried out by regular line departments headed by min
isters. Such departments also regulate, to a degree much greater 
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~ Figure 11.4 - The Instruments of Governing: Some General Relationships to Modes of Government Organization 

Exhortation 

All agencies, but focused 
on ministerial consultations, 
speeches, etc., advisory/ 
consultative mechanisms and 
bodies. 

e.g.	 - Ministers 
- Science Council 
- Economic Council 
- Royal Commissions 

Expenditure 

All agencies, but focused 
on major line departments 
headed by ministers. 

e.g.	 - Health and Welfare 
- Employment and Immigration 
- Industry, Trade and Commerce 
- Secretary of State 

Regulation 

All agencies but 
focused (especially 
in so-called economic 
regulation) on quasi
independent agencies. 

e.g.	 - National Energy 
Board 

- Canadian Radio 
and Telecommunica
tion Commission 
Canadian Transporta
tion Commission 

-	 National Parole 
Board 

.......0IIII
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than we ordinarily think. Regulation - especially so-called economic 
regulation - tends to be identified with quasi-independent regulatory 
agencies, boards, and commissions. These are called regulatory agen
cies even though they usually employ the full range of instruments, 
not just regulations, i.e., they also adjudicate, spend, advise, and ex
hort. 

Given the existence of these instruments, as well as the impor
tant legal and political determinants of degrees of independence of 
different modes of organization, it is clear that coordinating the use 
of instruments is an important problem for modern governments. 
Within particular policy fields, e.g., energy, consumer, social policy, 
and across the spectrum of government action, it is distinctly possi
ble, indeed probable, that government will be spending to achieve 
one goal and regulating and/or exhorting to achieve a contradictory 
one. Efforts to coordinate are made but the reality of politics is such 
that coordination attempts are often sporadic and temporary; the 
public agenda is almost always crowded with good things to do or at 
least to be seen doing. 

The addition of organization to the complex portraits of public 
decision making brings with it all the rationalities and irrationali
ties of bureaucratic and organizational behaviour. Custody over ob
jectives, programs, and instruments is also important. Tasks must 
be allocated both among many cabinet ministers and among many 
organizations within anyone government and, of course, in Canada, 
among eleven governments. Tasks must also be aggregated, coordi
nated, and managed at the centre by cabinets and prime ministers. 
To this must be added the human dimension of personalities, ambi
tions, individuals' self-interest, and the unequal abilities of numer
ous, usually well-intentioned, people. 

Central Evaluation 
Figure 11.5 presents another aspect of the picture by showing, in a 
simplified form, how the instruments of governing relate to the cen
tral units ofgovernment involved in evaluation. I use the word "eval
uation" in the most general sense, particularly as it applies to reg
ulation. Thus, evaluation could mean: 

- formal, written cost-benefit evaluation; 
- general registering or vetting of proposals by central agencies 

and other line departments through cabinet documents, and 
- political vetting and criticism, i.e., old-fashioned political 

analysis by politicians and senior officials. 
I also attempt to differentiate new from on-going instances in which 
instruments are evaluated. This is analogous to what in the expend
iture budgetary process the federal government calls the ((A" (on
going) and the ((B" (new) budgets. In other terminology, the cate
gories might be referred to as the "base" and the "margin." I also 
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00 Figure 11.5 - The Instruments of Governing and Central Evaluation 

Instrument Principal Central Agency or Units Involved 

New 

Expenditure ~ On-going 

- Priorities and Planning Committee, Treasury Board, 
Department of Finance, Envelope Committees 

- Treasury Board/Envelope Committees 

New 

Regulation<:: On-going 

- Department of Justice, Treasury Board, pea - Cabinet 
Committees 

(legal) (financial) (political) 

New 

Taxation~ On-going 

- Department of Finance 

- Department of Finance, Department of 
National Revenue 



display taxation as a separate instrument because it is a frequently 
used instrument of policy. 17 

The foregoing step-by-step discussion of governing instruments 
is important for any serious understanding of how policies and de
cisions are made. It is also important in the more specific context of 
a study of scientific and technological controversy. This is because in 
one sense those who are concerned about the role of scientific and 
technological variables in the decision process are really asking in 
what ways (if any) we could insert a further item into the evaluation 
process portrayed in Figure 11.5. That is, what regular ways are there 
to ensure that scientific and technological variables, especially when 
they evoke major controversy, can be regularly rather than sporad
ically evaluated in public decision processes? This theme is examined 
in more detail in the last part of this chapter and in Chapter III. 

Ideology, Ideas and Paradigms 
All fields of public policy are multi-valued; that is, they invoke con
cern about a range of ideologies, objectives, and paradigms and the 
ranking of these change at different times among different partici
pants.!" 

At the level of major competing political and economic ideologies 
(e.g., conservatism, liberalism, and socialism), concern exists about 
the proper role of governments and markets. What aspects should 
best be left to government and what aspects should be left to the 
market? 19 

Under the umbrella of competing general ideologies about the 
proper role ofgovernments and markets, there are, of course, a num
ber of more specific objectives that also provide the normative jus
tification for intervention by government. It is important to stress 
that these objectives encompass purposes for public policy in the field 
in question as well as in closely related fields such as economic and 
foreign policy. 

Public policy and hence government intervention in any policy 
field is also influenced by what some observers have called "para
digms," that is, a series of principles that "express the current as
sumptions from which specific policy-making can proceed, ... limit 
the appropriate choice of policy instruments, and... summarise the 
world view of the policy-making cornmunity.t''" Examples of such 
paradigms are the Keynesian paradigm in macro-economic policy, 
the preventive versus curative assumptions about medical care, and 
the need for universality versus selectivity in social welfare pro
grams. Such paradigms can sometimes be distinguished from the 
broader general ideologies already noted above. Paradigms change 
slowly over time but can function independently of the broader ide
ological "isms" because they may apply to a smaller cluster of policy 
issues or even to a single policy field. 
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Such paradigms of contending ideas are almost always exces
sively simple but they are an important factor in understanding in
tervention at different times. The development of new or competing 
paradigms can, at different times, be opportunities for thought and 
learning or obstacles to thought. 

It is also clear that the several policy and decision processes are 
viewed differently according to the importance that various partici
pants attribute to the bases upon which the legitimacy of Canadian 
political processes rest. Consultation and public involvement is made 
particularly difficult in Canada because there are different bases of 
political legitimacy, and these bases often compete. 

First, Canada is a federal state in which legitimacy rests on a 
regional base, a geographic base, and a cultural/ethnic base. This 
requires consultation of a costly but usually necessary kind. 

Second, legitimacy resides in a cabinet held accountable in the
ory and sometimes in practice by a popularly elected House of Com
mons. 

Third, legitimacy rests in what some call group pluralism. It is 
accorded in proportion to the real power and influence exercised by 
major economic interests. Big business ranks at the top but labour, 
agriculture, and others share this base of legitimacy. 21 

Finally, relatively new, less cohesive interests such as environ
mentalists and consumers have emerged. These so-called public in
terest groups frequently challenge, and are deeply suspicious of, the 
other bases of legitimacy. 22 

These bases of legitimacy intersect and overlap in numerous 
ways and so are often difficult to disentangle. There can be no doubt 
that the competing bases affect both the appearance and the reality 
of decision making in Canada. It is next to impossible for any single 
formal decision-making body to embrace all these bases adequately. 

There are of course other elements and characteristics of federal 
policy and decision processes that have not been surveyed. Chief 
among these is the role ofdepartments as organizations. I shall post
pone discussion of this important and often little understood dimen
sion until Chapter IV, when EMR, CCA, and HWC are examined. 

Recent Efforts to Reform General Policy and 
Decision Processes 

Behind the concern about scientific and technological controversy 
there exists a vague, ill-defined search for reforms to make the de
cision process more public, more open, more participatory, more ef
fective, more rational, more compassionate and humane. The search 
for better decision processes is merely a part of a stream of policy 
process reforms that the federal government has tried to absorb in 
the last two decades. The search follows efforts in the 1960s and 1970s 
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to rationalize government decision making through such devices as 
planning, programming and budgeting (PPB) and management by 
objectives (MBO). As a result, reformers of all kinds, including those 
who want better science and technology assessment processes, are 
often properly viewed as part missionaries and part used-car sales
men. Governments increasingly feel overloaded with, and sceptical 
about, the latest reforms and the latest reformers. 23 

This factor is not noted because it is an impediment to reform, 
but because it places proposed reforms in the climate of the 1980s, a 
climate not entirely sympathetic to "yet another" reform. Reforms 
need to be brought about in the context of the real incentives and 
constraints in which decision makers decide and governments gov
ern. 

Recent changes to the Cabinet committee system, including the 
expenditure envelopes, have already been noted. Five other efforts 
at reform need to be outlined briefly because I shall later examine 
their suitability for dealing with issues characterized by scientific 
and technological controversy, and because all strive to secure better 
evaluation of decisions, policies, and programs. Each of them, how
ever, has been launched in response to a different criticism of gov
ernment decision making; they are not coordinated with one another 
in any explicit way. Moreover some are efforts at prior and others at 
post evaluations. 

The five efforts at reforms are: environmental assessments, pro
gram evaluation, the Socio-Economic Impact Assessment (SEIA) pro
cess for prior evaluation of proposed new major regulations, freedom 
of information legislation, and the reform of Parliamentary commit
tees. They are all complex topics but the intention is to relate them 
later to processes ofdealing with scientific controversy. At this point 
we are interested only in describing their basic origins and features. 

Environmental Assessment Processes 
In response to the pressures of the Canadian environmental move
ment and to the passage of the US Environmental Protection Act, the 
federal government established, in December 1973, the federal En
vironmental Assessment and Review Process (EARP). 24 EARPwas cre
ated by Cabinet directive and has no statutory basis. Its purpose was 
to ensure that environmental effects and impacts were assessed and 
taken into account at the earliest planning stages offederal programs 
and projects. EARP operates in two phases. The first is at the depart
mental or agency level; agencies make the initial determination if 
proposals or projects are likely to have significant environmental 
consequences. If so, then the second phase begins, namely a formal 
review of major projects conducted by the Federal Environmental 
Assessment and Review Office (FEARO). A panel ofexperts appointed 
by FEARO and the Department of the Environment undertakes a pub
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lie review, including hearings, of a detailed impact assessment doc
ument prepared by the proponent agency in accordance with guide
lines specified by the review panel. 

Since 1974, EARP has reviewed several major federal projects but 
critics of the process point to several weaknesses such as its lack of 
legal influence and its purely advisory status. Much like the Ministry 
of State for Science and Technology in respect of science, EARP func
tions as "little more than the 'ecological conscience'" of the federal 
government, its authority being based more on moral suasion than 
on legal force. 25 Ardent environmentalists want it to become a central 
agency of government. Critics also point out the weakness of the 
hearing process. Although they are grateful for the existence of the 
panels as one of the few avenues of public participation, and acknowl
edge improvements in the review process as experience has been 
gained, they still regard the process as much weaker than its US 
counterpart. 

Technological impacts were certainly expected to be part of a 
properly functioning environmental assessment process and some 
have been referred to at hearings. It is fair to say, however, that EARP 

has not given much systematic attention to such concerns nor has it 
designed its procedures to address, much less resolve, scientific con
troversies as opposed to mere scientific or technological impacts. 

Program Evaluation 
A second effort at reform is centred on program evaluations. The most 
recent efforts to encourage or require systematic and continual eval
uations of existing federal programs have originated in the Office of 
the Comptroller General (OCG).26 The establishment of the OCG and 
the call for program evaluation were the products of persistent and 
vocal criticism by the Auditor General of Canada. The Auditor Gen
eral voiced his concern about the rampant growth of public expend
iture, the absence of proper financial management practices and the 
absence of evaluation information. He called for "value for money" 
auditing and assessment practices. His criticisms were reinforced by 
the Lambert Royal Commission on Financial Management and Ac
countability which reported in 1979. 

The role of the Comptroller General is to act as a catalyst for 
more efficient, effective, and responsive administration of govern
ment expenditures. He stresses that his office will not attempt to im
plement "grand and expensive systems, thinking that they will pro
vide easy cures to diverse and complex problems."27 He cites his own 
sobering experience in the private sector where, in the latter 1960s, 
the systems' advocates bit off more than they could chew. The Comp
troller General's comments indicate a search for a more precise def
inition of program and whether all programs can be evaluated. For 
example, the Comptroller General has attempted to distinguish the 
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so-called "big P'' or Estimates programs from "small p" programs of 
individual departments. Well over a thousand ofthe latter have been 
designated as capable of being evaluated. 

The call for formal program evaluations raises some of the oldest 
and most enduring problems about the contending criteria for such 
evaluations. 

The criteria to be applied in the assessment of various govern
mental activities are numerous, both in general and as they apply to 
specific programs. Irwin Gillespie has suggested that evaluation of 
the desirability of government initiatives, even in the simplest 
terms, could be viewed in the context of conflicting criteria derived 
from voters with conflicting interests. 

"Let us suppose for example, that we have a community with 
three voters who interest us. The Glastonian voter places value 
solely upon allocative efficiency: if the only way to purchase cer
tain goods - collective consumption goods - is through a collec
tive organization, called government, he wants to purchase his 
benefits at as Iowa tax cost as possible. The Keynesian voter 
values efficiency in public spending, but he also places a high 
value upon having a stable flow of income through time, unin
terrupted by periods of inflation and massive unemployment of 
resources. This voter is prepared to direct taxing, spending, and 
monetary policy to purchase a stable flow of income. 

"The 'Ksanian voter puts some value on efficiency in public 
spending and stability in the flow of income over time, but he 
places a much higher value on an equitable distribution of in
come. Such a voter does not necessarily desire an equal income 
for all, but he does desire - and is prepared to contribute re
sources to assist in achieving - a more equal sharing of the re
sources of the community. This voter is prepared to direct the 
taxing and spending policy of his government to purchase a more 
equal distribution of income.Y'" 

These criteria for establishing the merits of expenditures, efficiency, 
stability, and equity, are not easy to deal with, but must even be ex
panded when one deals with specific program areas such as energy, 
health care, defence, and agriculture, to name only a few. 

Evaluations are affected also by other contending views of the 
analysis of public programs. Many evaluators of government pro
grams argue that one cannot really relate the effects of a program to 
the government's stated goals and objectives for that program. 
Rather, one should simply look at actual effects of the program on 
the public environment and assume that they are the intended 
goals. 29 Such analysts are doubtful about the sanctity of stated goals 
because there is a strong tendency for all interests (departments, 
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groups) to cloak their own self-interests in public interest state
ments. 

Some evaluators place greater reliance on the need to relate of
ficial objectives to program effectiveness and efficiency. The Auditor 
General's value for money concept and the Comptroller General's 
approach favour this emphasis.v Others involved in assessing gov
ernment activities, including many Members of Parliament, are 
likely to favour rough-and-ready and individualistic criteria. They 
are often sceptical of stated objectives and officially published stud
ies, and are inclined to judge programs either on the basis of per
ceived effects, on their own electoral constituency or on ideological 
grounds. Each of these approaches has its virtues and its faults. 

The Federal SEIA Program for Regulatory Evaluation 
The Socio-Economic Impact Analysis (SEIA) program for major pro
posed health, safety, and fairness (HSF) regulations (economic regu
lations are excluded) was jointly announced by the President of the 
Treasury Board and the Minister of Consumer and Corporate Affairs 
on 14 December 1977, and came into effect on 1 August 1978 (Figure 
11.6).31 It was a more particular response to the growing criticism, 
primarily by business interests, of growing government regulations; 
a criticism strengthened by the declining state of the economy and 
increasing rate of inflation. Health and safety regulations are de
fined as those concerning the health or safety, in the broadest sense, 
of the general public or of particular segments thereof, and the pro
tection of the environment. The term fairness essentially refers to 
protection against fraud or deceptive practices. 

The main objectives of the federal government in developing the 
SEIA program are threefold. 32 The first is to promote a more thorough 
and systematic analysis of the socio-economic impact of proposed HSF 
regulations in order to prevent misallocative effects or negative ef
fects of a non-allocative nature. In effect, the federal government is 
concerned not only with the impact ofHSF regulations on market ef
ficiency, but also with their impact on the distribution of income, 
technological progress, market structure, international competitive
ness, regional balance, and inflation. The second is to ensure uni
formity in the assumptions and methodologies used to perform the 
analysis by the departments and agencies currently administering 
statutes that confer the power to make regulations in the HSF area. 
These departments and agencies are: Agriculture Canada; Consumer 
and Corporate Affairs Canada; Energy, Mines and Resources; Fish
eries and Oceans; Environment Canada; Indian Affairs and North
ern Development; Health and Welfare Canada; Labour Canada; 
Transport Canada; Canadian Transport Commission; Atomic En
ergy Control Board; National Energy Board; and Canada Mortgage 
and Housing Corporation. The third is to provide an opportunity for 
increased public participation in the regulation-making process. 
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The main features of the SEIA program are as follows: 

i) Only new HSF regulations will be subject to the system of 
evaluation. Price and entry regulations are excluded. The term 
new is used to distinguish HSF regulations (or amendments 
thereto) made after the proposed procedures came into effect 
from the large stock of existing HSF regulations. 

ii) Only the major new HSF regulations will be subject to the 
system of evaluation. The magnitude of the expected social costs, 
e.g., $10 million or more in anyone year, is the main criterion 
for distinguishing between major and minor HSF regulations. 
The departments proposing new regulations are responsible for 
making this preliminary assessment, and for determining 
whether or not a new HSF regulation, which would not meet the 
cost criterion but might nevertheless have other important im
plications of potential concern to interested groups or the public 
at large, should be subject to a SEIA. 

iii) There will be special procedures for major new HSF regu
lations related to emergencies, given the need of the government 
to act rapidly in critical situations to prevent unacceptable dam
age to the health and safety of the population or the environ
ment. 

iv) The SEIA will be performed by the departments proposing 
new regulations, using guidelines for the various analytical 
techniques and assumptions. The guidelines will be provided by 
the Technical Advisory Group (TAG) and published. 

v) The TAG, located within the Treasury Board Secretariat, 
provides assistance and advice. The TAG and the Department of 
Justice advises departments, on request, whether or not pro
posed statutes should be added to the list of statutes identified 
as conferring the power to make regulations in the HSF area, as 
well as on the question of whether proposed regulations under 
the listed statutes are HSF regulations. The TAG provides guid
ance on the preparation of SEIAs and, on request, assists depart
ments in the completion of SEIAs. 

vi) The terms of, the legal authority for, and the purpose of a 
major new HSFregulation will be published in Part I of The Can
ada Gazette, along with a summary of the SEIA, at least 60 days 
before the regulation comes into force. The Department of Jus
tice will ensure that the format established for the summary of 
the SEIA is respected by the sponsoring departments. In addition, 
the complete SEIA will be made publicly available. In the period 
between publication and promulgation, representations made by 
interested parties to the sponsoring departments will be assessed. 

Only a few regulations have been subject to the full SEIA process, 
although several others were underway at the time of writing. It is 
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~ Figure 11.6 - Steps to be Followed Under the Socio-Economic Impact Analysis (SEIA) Policy 

(I) 

Decide whether the proposed regulation is . 

(2) (3) 

... an HSF regulation? 
- consider the definition 

of an HSF regulation 
- consider the list of 

statutes in Appendix A. 
- consult the Technical 

Advisory Group (T AG) and 
the Dept. of Justice (PCO 
Section), if necessary. 

... a major regulation? 
- consider the definition of 

a major regulation 
- estimate the discounted 

social costs of the 
regulation. 

- consider the cost criteria 
and other criteria described 
in Appendix B. 
consult the TAG, if 
necessary. 

(3a) 

A statement of its HSF but 
non-major status shall 
accompany the regulation when 
it is sent to the Dept. of 
Justice (PCO Section) for 
examination prior to submis
sion for enactment, and, where 
applicable, when it is sent 
to the Dept. of Justice 
(PCO Section) for examination 
prior to advance publication in 
Part I of the Canada Gazette. 
At the same time(s), a copy 
of the statement shall be 
sent to the TAG. 

(2a) 

A statement of its non HSF 
status shall accompany the 
regulation when it is sent 
to the Dept. of Justice 
(PCO Section) for examin
ation prior to submission for 
enactment, and, where 
applicable, when it is sent 
to the Dept. of Justice (PCO 
Section) for examination 
prior to advance publication 
in Part I of the Canada 
Gazette. At the same time(s). 
a copy of the statement shall 
be sent to the TAG. 

(4) 

... an emergency regulation? 
- in making its decision, the 

Dept./agency may consider 
the criteria in Appendix C. 

- consult the TAG and the
 
Dept., of Justice (PCO
 
Section), If necessary.
 

(4a) 

A statement of its major and 
HSF but also emergency status 
shall accompany the regulation 
when it is sent to the Dept. 
of Justice (PCO Section) for 
examination prior to submis
sion for enactment, and, where 
applicable, when it is sent to 
the Dept. of Justice (PCO 
Section) for examination prior 
to advance publication in 
Part I of the Canada Gazette. 
At the same time(s), a copy of 
the statement shall be sent to 
the TAG. 

(5) 

The Dept./agency developing the 
regulation shall prepare a SEIA. 
The TAG is available for advice 
and practical assistance. The 
Dept./agency shall send a copy 
of the completed SEiA to the TAG. 

(Sa) 

The proposed regulation, a state
ment of its major and HSF status, a 
statement of its purpose, a state
ment of its legal authority, and a 
summary of the SEIA shall be sent 
to the Department of Justice (PCO 
Section) for examination prior to 
advance publication. Together with 
the purpose of. the terms of and the 
legal authority for the proposed 
regulation, the summary of the SEIA 
shall be published in Part I of 
the Canada Gazette at least 60 days 
prior to the date of promulgation. 
The Dept./agency should attach an 
Explanatory Note. 
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,(4b) If (Sb) 

In the case of an emergency 
regulation, the SEIA policy 
requirements for consultation 
and analysis need not be 
complied with until after the 
regulation has been enacted. 
After enactment, the Dept./ 
agency shall consult with 
directly affected parties and 
prepare a SEIA. The TAG is 
available for advice and practi
cal assistance. The Dept./agency 
shall send a copy of the com
pleted SEIA to the TAG. It 
shall then make the SEIA avail
able to interested outside parties. 

No SEIA is required. The SEIA policy's requirements have been met. 

,(4c) (4d) 

Interested outside par The Dept./agency HIF~rties may discuss the may revise the 
regulation, comment DOES 

on the analysis and 
propose changes. 

regulation. 

f-----

At the time of advance publication, 
the Dept./agency shall make the com
plete SEIA available to the public. 
Interested outside parties have at 
least 60 days to discuss the regula
tion, comment on the analysis and 
propose changes. The Dept./agency 
may revise the regulation. 

(Sc) It 

A statement of its major and HSF 
status shall accompany the regula
tion when it is sent to the Dept. of 
Justice (PCO Section) for examina
tion prior to submission for 
enactment. 

, 
The SEIA policy requirements have 
been met. 

, 

w 
-.:] 

Source: Treasury Board of Canada, Administrative Policy Manual, Socio-Economic Impact Analysis, December 1979, Chapter 490. 
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important to stress that the SEIA process, like the EARP, is a process 
for prior evaluation and assessment. It is hoped that it will induce 
departments to think more systematically about whether proposed 
major regulations are necessary, or if some non-regulatory alterna
tive instrument (taxes, guidelines, subsidies) might be more effective 
and efficient. Chapter III primarily relates the formal documentation 
and criteria required to scientific and technological controversy. 

Freedom of Information Legislation (FOI) 
After a decade or more of media, political, and public interest group 
pressure, the federal government has introduced Freedom of Infor
mation Legislation (FO!). The short-lived Clark government intro
duced its FOI legislation late in October 1979. 33 Its bill supported the 
principle of openness and right of access by Canadians to government 
information. It provided a specified process for acquiring such infor
mation, and established an appeal process to an independent infor
mation commissioner or ombudsman and to the courts. It also con
tained a number of very broad exemptions with which officials could 
deny access to information. These exemptions included defence and 
international relations, federal-provincial relations, commercial pri
vacy, individual privacy, and information directly related to Cabinet 
deliberations. Interestingly, exemptions existed that would have 
denied access to scientific and technical testing data and studies 
when officials believed they might be misleading. In addition, the bill 
did not override or supersede other statutes that do restrict access to 
information. 

The Liberal bill, introduced in July 1980, has received all-party 
support in the House of Commons but could be amended, especially 
to reduce the number of exemptions. 34 It is likely nevertheless that 
exemptions will remain numerous, a problem to which I shall return 
in Chapter IV. 

Reform of Parliamentary Committees 
In late November 1979, the Clark government introduced a series of 
proposals for parliamentary reform, the central feature of which was 
the proposed granting of new powers and resources to parliamentary 
committees, including the independent power to investigate issues 
and questions of a committee's choosing.:" At present, it is necessary 
to secure the Cabinet's approval for any such inquiry. The litany of 
inadequacies of parliamentary committees in scrutinizing legisla
tion, expenditures and regulations is by now familiar: government 
dominance, excessive partisanship, lack of staff and resources, high 
turnover of members, etc. 36 

With the return to power of a Liberal majority government, it is 
not clear that a Liberal package of reforms will be introduced. If it 
is however, it will present another possible forum for reform, per
mitting the airing of some issues in which scientific and technological 
controversy is present. 
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III.	 Scientific and 
Technological Advice 
and	 Controversy in 
Decision Processes 

Scientific and technological data and advice are required in virtually 
all fields of public policy. 1 There is therefore a potential for scientific 
and technological controversy to arise in many policy fields and at 
several stages in the policy process. Before examining this question 
in the context of the three selected departments, it is essential to ad
dress a number of aspects of scientific and technological controversy 
in the general government-wide context, in the light of the review of 
broad decision processes in Chapter II. 

This chapter will first examine how scientific and technological 
data and advice are acquired and used in normal policy and decision 
processes. This will serve as a useful reference point for examining 
the way scientific and technological controversies are dealt with. The 
second section of the chapter will focus on how senior officials usually 
define and approach the issue. To provide a further perspective, I 
shall locate both the normal and the controversial science and tech
nology roles in the broader debate on how government should develop 
science policies. Finally I shall relate this to the still broader prob
lems of how scientific and technological variables are dealt with in 
the formal policy analysis and evaluation exercises of the federal gov
ernment. The focus in this last part will be on the formal analytical 
exercises listed briefly in Chapter II, namely regulatory, environ
mental program, and parliamentary assessment processes. 

Science and Technology in Normal Decision 
Processes 

Most cabinet ministers, their political advisers, deputy ministers, 
and even assistant deputy ministers are not scientists or technolog
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ical experts. A recently published study of the backgrounds of deci
sion makers shows that there are very few ministers with scientific 
and technical backgrounds." Among senior public servants (deputy 
minister and assistant deputy minister level), data from 1973 shows 
that 26.2 per cent had a formal university education in science or 
engineering. This percentage has remained fairly constant since 
1953. 3 Interestingly, the percentage of senior public servants with 
degrees in the social sciences doubled from 23.9 per cent in 1953 to 
47.8 per cent in 1973. 4 

Such senior political and bureaucratic officials could not be ex
pected, regardless of circumstances or personal brilliance, to be 
knowledgeable in a detailed sense about any more than a small part 
of the many activities carried out by their departments. They have 
to acquire their scientific and technological data and advice from a 
number of sources, including the technical personnel in their own or 
other departments, published literature, other governments, outside 
consultants and experts, and the private sector. 

The need for such data and advice varies according to a number 
of factors , including the mandate of the department, the type of policy 
instrument, the scale of the decision or project, and the pace or vol
ume of case work or small individual decisions. The nature of the 
data and advice is dependent on the differences between science and 
technology, on the difficulty of separating facts from values, and on 
the question of how both facts and values are transmitted to senior 
decision makers verbally and in writing. 

Science and Technology as a Continuum 
Science and technology are usually portrayed as constituting the ex
tremes of a continuum of activities, sometimes characterized as basic 
versus applied research or, in a comprehensive sense, as research and 
development (R&D). 5 At the science or basic research end of the spec
trum exists activity to determine or establish causal or correlational 
knowledge using recognized scientific and research methods, and 
being subjected to open, systematic peer-group criticism and assess
ment. This is best understood in the context of the natural sciences, 
but the social sciences also are influenced by, and practise, this kind 
of activity. At the applied or developmental end of the spectrum, ac
tivities concentrate on taking an existing stock of knowledge and 
applying it to the development of practical, marketable products, 
goods, production processes, or services of social or economic value. 

The Advice-Giving Process: Facts and Values 
The use of science and technology in government must not only deal 
with and incorporate these two broad kinds of knowledge but also 
requires the capacity to distinguish, in the advice-giving process, the 
scientists' or technical experts' scientific and technological advice, 
i.e., "the facts," from the advice-givers' own preferences and values." 
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Although this distinction can be, and is, often made, in a majority of 
cases the two aspects of advice-giving become hopelessly blurred. 

Blurring is all the more likely when one recognizes that advisory 
and decision processes are affected by the limited time available to 
assemble all the facts and data, by the personal relationships be
tween senior technical advisers and their ministerial and deputy 
ministerial superiors, and by the need to communicate such advice 
both verbally and in writing. These characteristics combine to create 
opportunities to withhold facts, especially unpalatable ones, to post
pone their delivery for a few strategic days or weeks, to flood a de
cision maker with too much data, and to create several "middle men" 
who channel and interpret both facts and values within the organi
zation as well as between the organization and its clientele, e.g., 
other departments, central agencies, and interest groups. 

Within a government department, especially in those with sig
nificant technical responsibilities, the development and acquisition 
of scientific and technical data often occurs at several levels of the 
department at the same time. Not all of it is communicated to the top 
of the organization and senior decision makers are not always aware 
of the kind of science and technology being generated. 

The pace of decision making and the competing demands on their 
time prevent senior officials from knowing with certainty what kind 
of science, technology, and data might be required in the near or dis
tant future. Senior officials are often reassured by their technical 
personnel that ttwe have people working on that problem," only to 
discover later that all is not as it seemed. They are also often alerted 
to problems about the adequacy of data by individual technicians 
outside government, or by the department's critics. 

Sources of Data and Advice 
In general, however, ministers and senior officials look first for tech
nical advice in their own department or another department of gov
ernment. Tables 111.1 and 111.2 show the aggregate pattern of dollar 
and person-year resources of the major science- and technology-based 
departments over the past several years. I shall refer later to the re
cent declining levels of R&D resource allocation in these depart
ments; the tables are used here merely to show in aggregate terms 
that the federal government has much technical expertise to call on. 
The government is in general staffed with competent and dedicated 
technical personnel. 

Numerous technical reports and memos are circulated and dis
cussed on a daily basis and decisions are routinely based and made 
on such data and advice. It is of course a moot point whether the data 
and advice are good, or as good as they should be; opinions about their 
quality vary. The fact is, however, that such advice is tendered on a 
regular basis, and produces decisions that are, perhaps grudgingly, 
accepted by those most directly affected. 
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tv Table 111.1 - Federal Expenditures on the Natural and Human Sciences by Major Funding Departments, in Millions of Dollars 

Department 1976/77 1977/78 1978/79 1979/80 1980/81 

Total Science 1 577.9 1673.0 1809.0 1883.8 2093.9 

Total Major Funders 1424.3 1511.5 1661.2 1 719.9 1992.5 

Agriculture 106.5 117.9 127.2 142.0 155.7 
Communications 17.8 30.3 61.9 65.0 66.3 
Energy, Mines & Resources 95.4 118.4 124.5 143.7 167.8 

Atomic Energy of Canada Ltd. 99.6 77.2 92.0 91.3 96.5 
Environment 269.3 290.3 206.4 215.4 229.8 

External Affairs 
Canadian International Development Agency 22.6 25.3 35.6 37.8 38.7 
International Development Research Centre 32.4 34.5 36.7 35.7 40.0 

Fisheries and Oceans * * 122.5 112.7 116.4 
Industry, Trade & Commerce 115.2* 92.8* 61.4 74.8 104.8 
National Defence 74.4 83.2 83.3 93.4 104.0 
National Health & Welfare 49.5 62.6 58.2 48.4 54.0 

Medical Research Council 51.9 57.9 64.2 70.1 80.0 

Science & Technology 
National Research Council 145.3 172.6 197.2 211.2 227.7 
Natural Sciences and Engineering Research 
Council 94.3 99.5 111.9 121.1 163.0 

Secretary of State 
National Library - - 13.1 14.7 17.2 
National Museums of Canada 42.2 45.7 55.1 51.2 52.5 
Social Sciences and Humanities Research 
Council 29.2 33.2 34.6 36.6 42.6 

Transport Canada 33.3 40.0 42.1 27.1 25.6 
Treasury Board 

Statistics Canada 145.4 130.0 133.3 127.7 139.9 
Others 153.6 161.5 147.8 163.9 171.4 

*	 The Department of Fisheries and Oceans was established as a separate department in 1979; expenditure data prior to 1978/79 are included in 
those of the Department of the Environment. 

* Includes payments under the Industrial Research and Development Incentives Act; 1976/77 $45.9 million; 1977/78 $16.4 million. 
Source: Canada, Ministry of State for Science and Technology, Federal Science Activities 1980-81, Supply and Services, Canada, Ottawa, 1980, 
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Table 111.2- Person-years Devoted to Activities in the Natural and Human Sciences by Major Funding Departments 

Department 

Total Science 

Total Major Funders 

Agriculture 
Communications 
Energy, Mines & Resources 

Atomic Energy of Canada Ltd. 
Environment 

External Affairs 
Canadian International Development Agency 
International Development Research Centre 

Fisheries and Oceans 
Industry, Trade & Commerce 
National Defence 
National Health & Welfare 

Medical Research Council 

Science & Technology 
National Research Council 
Natural Sciences and Engineering Research 
Council 

Secretary of State 
National Library 
National Museums of Canada 
Social Sciences and Humanities Research 
Council 

Transport Canada 
Treasury Board 

Statistics Canada 
Others 

1976/77 

34496 

31188 

4186 
422 

2434 
2321 
7177 

51 
331 

183 
2126 
1104 

39 

3055 

48 

-
997 

96 
221 

6397 
4308 

1977/78 

34726 

30409 

4176 
425 

2422 
2275 
7332 

51 
344 

171 
2142 
1205 

39 

3073 

57 

-
1002 

97 
166 

5432 
4317 

Person-years 

1978/79 

34035 

30581 

4168 
635 

2458 
2363 
4989 

56 
217 

2423 
170 

1909 
1099 

40 

3083 

59 

494 
1026 

98 
183 

5111 
3627 

1979/80 1980/81 

33035 33100 

29518 29644 

4105 4091 
640 646 

2421 2415 
2343 2473 
4665 4645 

56 56 
237 230 

2325 2325 
281 349 

1916 1952 
966 971 

40 39 

3105 3131 

61 75 

500 500 
1014 1006 

107 105 
202 200 

4534 4435 
3517 3456 

Source: Canada, Ministry of State for Science and Technology, Federal Science Activities 1980-81, Supply and Services, Canada, Ottawa, 1980, 
~ 
C,lj 
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The processes through which departments acquire their scien
tific and technical advice and research for individual and general 
decisions vary considerably from department to department. Some 
departments, such as CCA, maintain only a modest technical group 
within the department. It is on this group that senior decision makers 
rely for their first line of advice. The technical group maintains a 
watching brief on incoming scientific and technical literature, in
cluding scientific journals, trade journals and reports, and studies of 
comparable international and US regulatory agencies. There is little 
or no in-house laboratory capability. Such departments have to rely 
on other agencies, e.g., HWC and NRC, which do have a more substan
tial in-house research capability. From time to time, outside aca
demic and industrial laboratories will also be employed on contract. 

Because there are varying degrees of dependence on others for 
scientific and technical advice, there are bound to be some inade
quacies in its timely availability. There is no easy answer to this dif
ficulty. On the one hand, each department cannot be expected to be 
allowed to assemble, under its own roof, the full scope of scientific 
and technical research capability. There are simply too many com
peting demands on governmental resources. On the other hand, one 
department may then become hostage to another department's re
search priorities. 

An important example of inter-agency difficulties is the unsuc
cessful effort in the late 1970s to create a national toxicology labo
ratory. At that time it was recognized there would be an increasing 
need for this research capability-because of growing concern over reg
ulating environmental and occupational contaminants. 7 Health and 
Welfare Canada (HWC) had the federal government's main research 
capability in this field, but it was acknowledged to be inadequate for 
the task at hand. The prospect was, and is, that Canada would be 
excessively dependent on foreign, primarily US, testing data. The 
concern over the need for a toxicology laboratory arose, however, at 
a time when both R&D and general expenditure budgets were being 
cut. Discussions among NRC, HWC and other departments led at one 
stage to the idea of creating a toxicology facility at a major university 
so that it could be related to the teaching and the research of future 
toxicologists. This effort came to nothing when it became clear that 
no new money would be available and the several departments in
volved would have to make the funds available by eliminating other 
departmental activities. In the meantime, however, some funds from 
the granting councils have been given to individual researchers at 
several universities. The result is that no one centre of research ca
pability in this field is comprehensive enough to undertake the nec
essary work. 

The Ministry of State for Science and Technology (MOSST) might 
logically be seen as the place for departments to go, not so much for 
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direct research but for support when a pressing controversy exists or 
is pending. MOSST, however, is not usually seen in this role by other 
departments. It is more often considered an irritant; as another, min
iature central agency. MOSST's difficulties in the eyes of other line 
science departments have been caused in part by the very nature of 
its role, 8 and by the rapid turnover of both its ministers and its senior 
officials. And while MOSST has tried to influence other policy areas 
through a sector strategy, e.g., space and energy, it has not sought 
to be a repository of research activity." 

The timely acquisition of research, whether or not controversy 
is involved, has also been affected in the 1970s by the federal gov
ernment's "Make or Buy" R&D policy 10 and by the general decline in 
R&D funding by government. II The Make or Buy policy was begun 
in 1972 and required departments to contract out their new R&D to 
the private sector rather than do it in-house as had been the common 
practice. Later, this policy applied to all R&D, not just new R&D. The 
object was to enhance general industrial R&D and Canadian eco
nomic productivity. One of the exceptions to the policy was research 
needed to support the regulatory function of government. This could 
be done in-house because it would be inappropriate to contract it out 
to the industry being regulated. The policy has resulted in increased 
contracting out but may also have adversely affected the general 
availability of research for regulatory purposes. This is not easy to 
determine because the same core of research personnel is often used 
for a variety of purposes. When combined with the general decline 
in federal budgetary resources for R&D, the effect could be signifi
cant. This is especially so when one realizes that federal science
based departments are frequently engaged in responding to imme
diate exigencies and have little time for longer range research. 

Another issue facing individual departments is the freedom of 
their scientists to publish scientific opinion, and is related to what 
might be called a code of ethics for government scientists. Are they 
scientists first and bureaucrats second, or vice versa? Again, there 
are no clear-cut answers. On the one hand, a case could be made that 
because they are public servants like any other government em
ployee their advice is intended for their minister or the government. 
On the other hand, in some departments scientists are allowed and 
encouraged to publish and give technical opinions at conferences and 
meetings. On occasion, however, departments refuse to release back
ground studies done by the same research personnel. In many ways 
this issue is merely a part of the larger question of freedom of infor
mation already examined, but it is not entirely resolved by such re
forms. For example, it could also be dealt with in collective bargain
ing between scientific personnel and the government. 

The speed, competence, and nature of scientific and technical 
advice has also been influenced by criticisms of the other advice 
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available to senior departmental management. During the 1970s, 
departments were criticized for their lack of proper economic advice 
and their financial management. Scientific advice is therefore only 
one element in the management and decision-making tasks of senior 
departmental personnel. In recent years it is probably fair to say that 
the adequacy of scientific and technical advice has not been a priority 
of most departmental deputy ministers and their ADM, not because 
they are unaware of its importance but because they are under even 
greater pressure in other aspects of their work. 

In addition to their own departmental experts or those of other 
departments, senior officials have turned to other sources for data 
and advice. NRC is often used as a source of advice because it is a 
respected national research institution. Reference can be made to 
other academic scientists through NRC'sassociate and advisory com
mittees. In recent years NRC's ability to respond has been severely 
restricted by its resource constraints. 

In addition, individual scientists in federal departments and re
search managers will have their own network of experts, contacts 
and friends located in universities and businesses on whom they will 
frequently call, either informally or on contract. 

When other forms of scientific or technical research or opinion 
are required, however, Canada does not possess a wide array of sci
entific institutions to which decision makers can turn, either in nor
mal circumstances or when scientific controversy is evident or sus
pected. The Medical Research Council functions almost exclusively 
as a granting body. The Science Council has avoided specific contro
versies, preferring to deal with more general policy questions. More
over, it has not been used, as the Economic Council has, for assigned 
references by the federal Cabinet. Other bodies such as SCITEC (As
sociation of the Scientific, Technological and Engineering Commu
nity in Canada) or the Royal Society of Canada have rarely been used 
for this purpose nor do they appear to have actively coveted such a 
role. 

From time to time the federal government has resorted to in
quiries, task forces, and royal commissions. These are rarely created 
or designed as devices for resolving scientific issues. Their creation 
is usually attributable to broader political factors. 12 The companion 
study by Liora Salter examines the role of inquiries in resolving sci
entific controversy. 13 

Federal departments and agencies also utilize the knowledge, 
expertise, and experience of international and foreign organizations 
involved in research and testing. International bodies like the Inter
national Committee on Radiological Protection (ICRP) and the Amer
ican Conference of Governmental Industrial Hygienists (ACGIH) are 
invaluable sources of expertise and advice. Canadian involvement 
with other international research and advisory bodies such as the 
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International Labour Organization, the World Health Organization, 
the Organisation for European Co-operation and Development, and 
the International Atomic Energy Agency are also immensely valu
able. Canadian agencies have benefited as well from close day-to-day 
professional contacts and exchanges with their counterparts in the 
United States and in other countries, particularly in the Nuclear 
Regulatory Commission, the National Institute of Occupational 
Safety and Health (NIOSH) and the Environmental Protection Agency 
(EPA). Canada's proximity to the United States and the greater re
sources there thus confer a considerable advantage. 

No one would argue that these international and foreign re
sources should not be utilized, but it is important to recognize the 
dangers if Canadian regulatory authorities depend excessively on 
them. It is easy for a sense of deference to an international peer group 
to develop. Standards developed in an international arena are fre
quently subject to the wider trade-offs and compromises that might 
arise not only out of scientific controversy but also out of the differing 
views of producer and consumer countries. 

On the other hand, it frequently occurs that Canadian decision 
makers fail to utilize international research findings of direct rele
vance. Worse still, as studies have shown, they sometimes fail even 
to inform those most affected about the meaning and possible impact 
of such research. 14 

Scientific and Technological Controversy: The 
Views of Senior Officials 
It is clear from the brief survey of how science and technology are 
used and obtained in normal decision processes that an examination 
of the place of scientific and technological controversy in the policy 
and decision process involves a number of important conceptual prob
lems. The problems arise because science and technology encompass 
research, data, knowledge, and information and involve the behav
iour of technical personnel both as experts and citizens. As has been 
stressed, virtually all public policy areas in a general sense can be 
considered to contain facets of scientific and technological activity. 

Interviews with senior officials in the three departments and in 
other departments and central agencies demonstrated the range of 
concerns which the literature on science and politics and on the so
ciology of science and knowledge suggests. 15 All officials were asked 
at the outset to describe or define their understanding of what "sci
entific and technological controversy" meant to them. The majority 
instinctively defined it with examples. They avoided abstract defi
nition by relating it first to the kinds of problems they typically had 
to deal with. Eventually, however, in the course of discussion, they 
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mentioned many, if not all, elements that could be embraced by the 
phrase. 

Causal or Correlational Knowledge 
The concept of science as pure science, or as the establishment of 
causal or at least strong correlational knowledge about the relation
ships between variables or events was recognized as one part of the 
definition. For example, within the EMR mandate the question of the 
effects of long-term exposure to low levels of radiation was cited as 
a prime example of scientific controversy because the science was 
still developing and was, moreover, a matter of dispute (controversy") 
among the experts. 16 Most senior officials, however, did not imme
diately relate their mandate and functions to scientific controversy 
but said these fell more properly into the domain of technological or 
technical controversy, particularly involving testing and monitoring 
in support of regulatory activity. 

Testing and Monitoring 
Therefore a second focus for definition was testing and monitoring 
activity, especially that carried out in relation to the regulatory, 
standard setting and compliance responsibilities of the department. 
For this element of the definition, the officials interviewed expressed 
their concerns in phrases such as "insufficient data," "data that does 
not mean what the researcher thinks it means," and above all (es
pecially in a department like HWC) lack of "human data," the trans
ference of animal testing data to human beings. 17 There is also con
cern about premature exploitation of data by the media and by some 
media-conscious scientists or technical experts. 

The Absence of Knowledge: Coping with Uncertainty 
Discussion of testing and monitoring shaded very easily into yet an
other element of the definition problem, namely the absence of 
knowledge or information, the existence of uncertainty, and the prob
lems of how agencies avoid uncertainty or hedge their bets against 
an unknown future. 18 It is in this murky water that issues of "social 
science" controversy versus "hard science" controversy are also most 
in evidence. An example will help illustrate the difficulty. 

The Department of Energy, Mines and Resources (EMR) has been 
constantly criticized in the 1970s for its inability to know or deter
mine the extent of Canada's oil and gas reserves. EMR possesses the 
same geological test data and samples as the oil and gas industry but 
cannot possibly examine all such data to the same extent because it 
lacks staff. At one and the same time, therefore, it "knows" and it 
"doesn't know." Furthermore, despite strenuous efforts to strengthen 
its economic analysis of the industry the department has often lacked 
economic knowledge, such as understanding how the oil industry will 
respond to different taxing and pricing decisions and incentives. This 
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problem is not cited as a criticism of EMR per se, but rather to illus
trate how the shadings of definition are viewed. 

Social and Policy Science and the Withholding of Information 
There is a strong and quite natural tendency for senior officials to 
treat all knowledge (and controversy) at the social science end of the 
definitional spectrum as being part of policy advice. 19 In this regard, 
the officials interviewed frequently drew attention to the tendency 
within the government to withhold information from other depart
ments or to delay its delivery, because this is part of the coinage by 
which interagency power and influence is exercised. There has been 
a tendency in academic and professional circles to call such activity 
policy science or even management science, but it can happily be re
ported that none of the persons interviewed operated under such il
lusions. Social science and policy advice were, however, used as a 
residual category into which was dumped all that did not conven
iently fit the earlier facets of definition. 

Facts, Values, Ideas and Controversy 
As the definition trail wends its way into an increasingly impene
trable forest, it can be seen that inevitably it must confront the re
lationship between facts and values and hence take us to the heart 
of what constitutes a controversy. Some students of public policy and 
politics assert that the greater our uncertainty about cause and effect 
relations and knowledge, the more we shall and should rely on our 
ideologies, values, and ideas as guides to behaviour. 20 In Chapter II, 
I discussed the importance of ideas and ideologies in the policy and 
decision process, particularly as it is too often uncritically asserted 
that we live in an era when ideology is dead and pragmatism prevails. 
It is clear that remnants of the classic facts-values or expert-versus
layman dichotomy are central to the elusive definition of scientific 
and technological controversy. As often as not, groups and individ
uals are recoiling against the perceived and often real power of ex
perts or technocrats. They see it as a problem of political power rather 
than as a problem of the merits of a particular decision or policy, 
although the latter may be in dispute toO.2 1 

Senior officials interviewed were able, in an abstract sense, to 
differentiate some so-called factually-oriented science aspects of con
troversy from value-oriented aspects of such controversies, but said 
they rarely dealt with them as distinctive problems. This was not 
because of any opposition to the view that, in theory, they should be 
treated differently. The view was simply that the realities of decision 
making in both the political and bureaucratic domains seldom al
lowed such different problems to be resolved in distinct ways. 

We come finally to the question of what constitutes controversy. 
It is clear that the policy and decision process generates and is embed
ded in dispute, conflict, and differences of opinion. Conflict and its 
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resolution are at the core of political behaviour where self-interest 
and public interest are in a constant state of ill-defined tension. 

How major does a dispute have to be before it is judged to be a 
controversy? The views of senior officials, as one might expect, offer 
no clear guide. Many officials link controversy to the role of the me
dia. A controversy exists when the media is involved, even though 
such controversies can be short-lived and an official's instincts are 
often to ride out the storm and, especially, to keep one's minister out 
of trouble. 22 

In the realm of health and safety, controversy is instantly as
sociated with incidents involving deaths, babies, pregnant women, 
and cancer. The size of the group or number of people affected also 
partly determines whether a controversy will result, although not 
necessarily whether it will be perceived as a scientific controversy. 23 

Alas, not all controversies are necessarily media-related or me
dia-induced. Parliamentary critics may be the source of dispute, al
though MPs often take their lead from the media. Powerful industrial 
interests may, however, generate controversy through quiet but 
strenuous and persistent lobbying. 

These diverse sources and definitions of controversy, when added 
to the equally diffuse concepts of science and technology, do not seem 
to present us with much of a conceptual base from which to launch 
specific reforms or to devise practical criteria for reform. On the other 
hand, it could be reasonably argued that merely because I have out
lined various aspects of definition and reported on interviews with 
senior officials in three departments does not mean that there is not 
a problem and that there are not reasonable reforms to pursue. After 
all, many problems are hard to define but we still instinctively search 
for solutions. Accordingly, two other aspects of the role of science and 
technology will be examined to illustrate further the difficulties in 
dealing with scientific and technological controversy in the policy 
and decision process. I shall relate my analysis to the role of science 
and technology as an input to and output from the policy process es
pecially in relation to the continuing debate about science policy in 
the late 1960s and early 1970s. Finally, I shall show how scientific 
and technological variables are not a central part of the formal, es
pecially written, modes in which policy analysis and advice are com
municated. 

Science and Technology as Policy Input and 
Output 

The problems of scientific and technological controversy can be fur
ther understood by reviewing briefly the science policy debate of the 
late 1960s and early 1970s and by examining other aspects of how 
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science and technology are used in the decision process, including 
differing perceptions of the role of technology in regulation. 24 

The debate about the general state of Canadian science and tech
nology defined science policy as encompassing both science in policy 
and policy for science. There was genuine concern about both. The 
former was about how science and technology influenced policy. The 
latter involved concern about policies and programs directed at the 
development of science and technology as components of economic 
and educational policy and even as a cultural activity worthy of sup
port for its own sake. 

Space does not permit a full review of these questions. The debate 
did, however, spawn policy advisory agencies such as the Science 
Council of Canada and the Ministry of State for Science and Tech
nology. Within some departments it helped launch smaller science 
policy units to focus on these questions. In EMR for example, an ADM 
for science and technology was appointed. The difficulty these units 
faced, as several analyses have shown, is that they could not establish 
or exercise influence on the basis of their science policy mandate or 
analytical capabilities.v Power and influence resided in the use of 
other attributes, which they did not possess. When, on occasion, they 
were successful, they appealed to basic economic arguments and 
bases of influence, rather than to science and technology per se. 

Science policy enthusiasts also failed to understand, or at least 
were reluctant to acknowledge candidly, that scientific and other 
kinds of research were often used, sometimes necessarily but at other 
times strategically, as anoutput. As explained in Chapter II, science 
in this sense was consciously used as a substitute instrument for 
other kinds of more overt action, e.g., regulation, expenditure, tax
ation. To be seen studying or doing research on a problem was often 
preferable politically than to be seen doing nothing. 26 

This use of science as an output did not arise because scientists 
and senior officials were necessarily Machiavellian manipulators. 
The reasons and incentives for such behaviour are more complex 
than that. Science as output and substitute instrument was partly 
a product of normal, and often healthy, scientific caution about as
serting the existence of causal and correlational knowledge. 27 On a 
government-wide basis, given the facts that governments are under 
considerable media and political pressure to be seen doing some
thing, and that the governing agenda is always crowded, the instinct 
to use studies and research as output is in part understandable. It is 
obvious that such practices, when applied to specific cases and areas 
of decision making, can be viewed positively or negatively by differ
ent groups depending on their point of view and their self-interest. 
Hence, scientific controversy can arise either because there is too 
much or too little research. 

For example, the role of science in regulation is affected by the 
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different views about the existence of causal knowledge possessed, 
on the one hand, by scientists, and by workers or other interest 
groups directly affected by the regulatory process. Scientists are nat
urally and necessarily cautious about the statements they make 
about causal and correlational knowledge. They have a more cau
tious perception ofevidence about standards or TLVs (threshold limit 
values), for example. They are therefore likely to advocate that the 
standards be viewed as guidelines and that more research needs to 
be done. Economic interests that stand to gain by loose standards will 
exploit this argument and use it to justify looser standards or to post
pone action until more conclusive cause-and-effect evidence is pro
duced. Unions and others who must seek more precise administrative 
and legal criteria of evidence will opt for legislated precise standards, 
and will point to a number of cases where occupational disability or 
death has occurred. 

The history ofoccupational health in particular bears witness to 
the constant presence of two kinds of experience with causal knowl
edge and evidence. One kind is found in the more rarified level of 
scientific journals and symposia. The second is found in union halls, 
on work sites, or in workmen's compensation cases. The first kind of 
experience tends to view the second as being merely a series of cases 
and not causal evidence. The second tends to perceive the first as 
being remote, foreign, and largely subservient to interests other than 
its own. The bridging of the gap between these two kinds of experi
ence, each of which ought to have a compelling claim to legitimacy, 
is a major problem to be overcome as it affects the burden of proof 
and who must bear it. The ignorance of the other's world by the cus
todian of each of these kinds of experience is enormous and affects 
the nature of scientific controversy and its resolution. 

Basic research and applied technology are also essential for 
other aspects ofdecision making, particularly regulation. Regulators 
have to arrange or otherwise ensure that there are qualified scientific 
personnel to carry out the work needed now or in the future. Because 
of the independence of major research funding bodies, this capacity 
to plan for scientific and research needs is not usually within the 
department's or agency's exclusive domain. Equally important is the 
development of technology that can make regulatory objectives 
achievable in practice. Technology to measure exposures in work 
areas, for example, is essential for practical day-to-day regulatory 
compliance. So also is the technology of epidemiological studies and 
related medical record linkages. 

Science and technology are obviously important aspects of gov
ernment decisions. Yet, paradoxically, science and technology min
istries, or units in the science policy process, for the most part operate 
on the periphery of decision making. Science and technology also op
erate on the periphery of formal policy analysis processes. This has 
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been especially true in the 1970s when a policy analysis industry 
grew both within the government and outside it. 28 I shall illustrate 
this paradox with reference to two further examples of the formal 
aspects of decision making: the nature of cabinet documents, and the 
documentation required by the SEIA process (introduced briefly in 
Chapter II). It is essential to re-emphasize the distinction between 
formal written decision processes and informal verbal advice and 
analysis. 

Although it must be stressed that the form and content of such 
documentation are not themselves evidence of how decisions are 
made (for they may not be read), they do illustrate the formal position 
of scientific and technological variables. Such documents are re
quired for most major Cabinet decisions taken either by the Cabinet 
as a whole or by its committees.w Of particular interest is the kind 
of basic information they require and the criteria inherent in such 
information. 

Example 1: Cabinet Documents 
Federal guidelines for the preparation of Cabinet discussion papers 
prescribe that the body of a paper contain the following headings: 

• Object 
• Background 
• Factors 
• Alternatives 
• Financial Considerations 
• Federal-Provincial Considerations 
• Other Considerations 
• Interdepartmental Consultation 
• Public Information Considerations 
• Conclusion. 

Memoranda to Cabinet are much shorter decision documents whose 
headings are::J) 

Object 
Decision Required 
Considerations 
- financial 
- federal-provincial 
- other 
- interdepartmental 
- public information 
- political (e.g., caucus consultations, party policy confer

ence) 
Conclusions 
Recommendations. 
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For comparison, Ontario cabinet guidelines for policy proposals, 
legislation, and regulations have the following headings: 31 

Problem 
Background 
Options 
Program priorities 
Liaison with other Ministries, Management Board and inter
governmental implications 
Legislative implications 
Economic impact - private sector, public sector (see below) 
Communications plan 
Conclusions 
Recommendations. 

The economic impact category is further divided as follows: 
i) Private Sector 

- job creation/job loss 
- effect on investment capital 
- encouragement to the formation of new business 
- duplication of the intent and functions of existing organi

zation 
- effect on consumer prices 
- reduction of the incentive to work 
- the cost of compliance; 

ii) The Public Sector 
- effect on the government work force 
- expenditure increases. 

To repeat, the listing of these headings does not in itself show how 
decisions are actually made. The headings convey no sense of 
whether ministers have time to read them, or to understand them. 
They do suggest that scientific and technological variables do not for
mally appear, although they may be partly contained under other 
categories. 

Example 2: Documentation for the SElA Process for Regulatory Review 
It is instructive to observe the formal written criteria now required 
under the federal SEIA process to assess major new health, safety, and 
fairness (HSF) regulatory proposals. 

The SEIA criteria differentiate allocative from non-allocative ef
fects of proposed government actions. I shall quote from SEIA guide
lines at length: 32 

((3.1.1 Resource allocation effects
 
Whenever possible, benefit-cost analysis shall be used to analyze
 
the allocative effects of a proposed HSF regulation. In those in

stances where political and/or analytical problems (for example,
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of placing a value on the loss of life, or on the pain and suffering
 
which accompanies a serious injury) preclude the use of benefit 

cost analysis, the cost-effectiveness methodology shall be used.
 
In those instances where low probabilities are attached to the
 
potential social benefits, the probabilistic information shall be
 
presented and, for regulations that can have a relatively sub

stantial impact, risk analysis or risk-benefit analysis shall be
 
used. General equilibrium methodologies (e.g., macro-economic
 
models, input-output models) shall be used to evaluate the im

pact of a regulation if its impact is not marginal to the economy
 
as a whole.
 

"All social costs and benefits of the proposed regulations shall be
 
considered and compared to those of possible technological and
 
policy-instrument alternatives. The social costs shall not only
 
include those that will be incurred after the implementation of
 
the proposed regulation, but also those incurred in anticipation
 
of the proposed government action.
 

"3.1.2 Non-allocative effects
 
An analysis of the proposed HSFregulations on the following non

allocative factors shall be presented wherever appropriate; in

come distribution and regional balance, technological progress,
 
market structure and competition, output and employment, bal

ance-of-payments and international competitiveness, energy
 
consumption, inflation.
 

"3.2 Assumptions
 
Various assumptions will be used by the sponsoring departments
 
in carrying out the SEIAs. Some will be general in nature in that
 
they will pertain to the socio-economic variables (e.g., demo

graphic projections, expected real rate of growth of GNP). Others
 
will be specific to the proposed HSF regulation considered (e.g.,
 
expected useful life of a product, a vehicle, a technology).
 

"Since sponsoring departments can be expected to have the re

quired technical knowledge, experience and expertise, the defi

nition of the specific assumption is the responsibility of individ

ual departments. If a department feels that an assumption is
 
outside its area of expertise, it should contact the TAG. The TAG
 
will determine, when necessary, appropriate assumptions re

lated to the socio-economic environment. These assumptions will
 
be those for which there are potential benefits to be gained from
 
ensuring uniformity across departments.
 

"The Technical Group can be expected to play a residual role
 
with respect to the definition of standard assumptions. It will
 
have to ensure that the assumptions are changed in view of new
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information. In addition, it will have to make judgements in de
fining standard assumptions for socio-economic variables which 
do not fall under the statutory responsibility of a department 
within the federal government or which are not related to mat
ters included under the duties of the Minister of a federal de
partment. Although it is not possible at this time to either fore
see all the general assumptions which might be required by the 
various departments responsible for performing the SEIAs or to 
seek an exhaustive list, the standard assumptions outlined in 
Appendix F include most of those likely to be needed. 

ll3.3. Contents of analysis 

ll3.3.1 Contents of the SEIA
 
At present, a prescribed format for all SEIAs is not considered
 
appropriate. However, it is possible that a suitable format for the
 
majority of SEIAsmay emerge as the number of SEIAsperformed
 
increases. Until such time, departments shall ensure that each
 
SEIA provides the following information presented in the order
 
outlined below:
 
a) background information on the proposed regulation: a de


scription of the proposed regulation including its terms and 
legal authority; its purpose and objectives; brief outline of 
how the concern arose; the nature and role of consultations 
which took place in the development of the proposed regu
lation; and why a SEIA was performed. 

b) analysis of the potential allocative effects: 
- identification of methodology used to carry out analysis; 

identification of time horizon in analysis; 
- section on costs: identification and estimation of all costs 

associated with compliance with the proposed regulation 
including all assumptions made; identification of data 
sources used in estimates; the discounted present valuers) 
of the total costs including identification of real raters) of 
discount used; outline of any sensitivity analysis per
formed; tables, graphs, etc. as is appropriate; 

- section on benefits: same information as for costs; when 
cost-effectiveness methodology is used, a brief explanation 
of why estimates were or were not discounted; 

- cost-benefit or cost-effectiveness comparisons: ratios for all 
cases (i.e. including different hypotheses used in perform
ing sensitivity analyses or when different sets of data are 
available, etc.); 

- section on alternatives: identification of all (i.e. technolog
ical and policy-instrument) alternatives considered and 
discussion of feasibility of each alternative (including sta
tus-quo alternative); for each feasible alternative, costs 
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and benefits should be identified, estimated and compared 
as is appropriate. 

c)	 analysis of the non-allocative effects: a discussion of the po
tential impact of the proposed regulation on distribution of 
income, market structure and competition, technological 
progress, international competitiveness, output, employ
ment, the balance of payments, inflation, etc.; details of the 
size and/or direction of such impacts which are significant. 

d) summary and conclusions including the reasons for omitting 
any pertinent information. 

e) identification of the office and/or person(s) to contact regard
ing the SEIA. 

113.3.2 Contents of the summary of the SEIA 

The terms of, the legal authority for, and the purpose of a major 
new HSF regulation shall be pre-published in Part I of the Can
ada Gazette, along with a summary of the SEIA. The following 
paragraphs list the type of information which shall be included 
in the summary of the SEIA to be pre-published: 

- a statement of the reasonis) for the proposed HSF regula
tion is considered as major (e.g., the proposed HSF regula
tion was identified as major and subjected to a socio-eco
nomic impact analysis because it could lead to increased 
social costs for the national economy of $10 million or more 
in anyone year); 

- a statement on the methodology (e.g., benefit-cost, cost-ef
fectiveness) and on the time horizon used to analyze the 
allocative effects of the proposed HSF regulation; 

- a summary of the expected social costs (e.g., capital ex
penditures, operating and maintenance costs required for 
compliance) and of their present values under the real so
cial discount rates suggested (and, when appropriate, un
der different sets of assumptions); 

- a summary of the expected social benefits (e.g., to save en
ergy, to reduce injuries, to save lives, etc.) and either of 
their present values under the real social discount rates 
suggested (when cost-benefit analysis can be used) or of 
their magnitude (when the social benefits can only be ex
pressed in physical terms). When appropriate, a range 
could be provided in view of different sets of assumptions; 

-	 a statement on the cost-benefit or cost-effectiveness ratios 
obtained from using various sets of assumptions; 
a summary of the technological or policy-instrument 
(when appropriate) alternatives considered in order to 
meet the same objective(s) as the proposed HSF regulation. 
For those alternatives which are practicable, the cost-ben
efit or cost-effectiveness ratios shall be provided; 
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- a summary of the potential non-allocative effects consid
ered within the complete SEIA (e.g., impact on the distri
bution of income, on prices, on international trade, on 
market structure and competition, etc.). For those varia
bles on which the proposed HSF regulation is expected to 
have an impact, the size and/or direction of the impact 
shall be provided; 

- when appropriate, a statement of the reasonis) for which 
information on one or more of the above items cannot be 
provided; 

- the address of the office from which the complete SEIA can 
be obtained." 

The SErA documentation does not envisage a central place for 
scientific and technological variables. Some concerns about such var
iables were expected to arise in the prior consultation phase required 
by the SEIA process. Treasury Board officials emphasize that the SErA 
process is ultimately intended to foster better analysis in the de
partments of allocative and non-allocative effects, but the peripheral 
nature of scientific and technological criteria is illustrated by the fact 
that they are only one of several listed in the non-allocative category. 

The practical limits of prescribing formal criteria and analysis 
are illustrated in the cabinet documents and SErA process. New reg
ulations and expenditures both impede technological adoption and 
encourage or require it. For example, in the 1960s and early 1970s 
a case was made for developing a "science budget" through which the 
government's aggregate R&D expenditures would be assessed in re
lation to science and technology policies.v A similar special case 
could be made for a "technology regulatory budget." Through such 
a budget, SErA-style data or cabinet document analysis could be col
lected (perhaps through the Ministry of State for Science and Tech
nology) to understand better the aggregate effects of regulation on 
technology. As an analytical exercise this would be useful. So would 
similar analyses of regional, urban or redistributive criteria, each of 
which has a home department anxious to collect data that would aid 
its mandate, influence, and power. 

There is, however, a vast difference between the objective value 
of analysis and the inconvenient fact that such analysis must trav
erse a tortuous interagency path, ultimately landing on the desks of 
besieged cabinet ministers and senior public servants. Suggestions 
to reform science and technology evaluation processes that fail to re
cognize these realities are doomed to failure. 

In this section of the chapter, only two kinds of documentation 
have been referred to. Much the same conclusion could be reached, 
however, about the other kinds of evaluation briefly summarized in 
Chapter II. Program evaluations, environmental assessments, and 
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parliamentary reviews are all separately valuable and easy to justify 
as being useful. So too is the call for science and technology assess
ments. But how does one put all these good things together without 
incapacitating the decision process and without overloading the hu
man beings who must make the decisions? 

The "doing" of analysis is also affected by who does it. Often tech
nical personnel initiate changes and are not inclined to ask cost-ben
efit questions. In some departments policy and planning branches 
have been involved, but their role is often fraught with a series of 
quite independent issues. Such staff agencies are often suspect 
among line managers, especially as they often represent both the best 
and the worst aspects of earlier policy analysis and evaluation at
tempted in the late 1960s and 1970s. Such branches are generally 
staffed by younger and more formally educated persons and this cre
ates conflicts over and above those that arise from normal staff-line 
tension.>' 

Observers such as Aaron Wildavsky stress the need for analysis 
but focus strongly on its links to political feasibility. Wildavsky wis
ely counsels that: 

"Policy analysis is an art .... Policy analysis must create prob
lems that decision makers are able to handle with the variables 
under their control and in the time available. Only by specifying 
a desired relationship between manipulable means and obtain
able objectives can analysts make the essential distinction - be
tween a puzzle that can be solved definitely, once all the puzzles 
are put into place and a problem for which there may not be a 
programmatic solution. 

"The technical base of policy analysis is weak. In part its limi
tations are those of social science: innumerable discrete propo
sitions, of varying validity and uncertain applicability, occa
sionally touching, but not necessarily related, like beads on a 
string. Its strengths lie in the ability to make a little knowledge 
go a long way by combining an understanding of the constraints 
of the situation with the ability to explore the environment con
structively. Unlike social science, however, policy analysis must 
be prescriptive; arguments about correct policy, which deal with 
the future, cannot help but be willful and therefore political."35 

In focusing on formal documentation I merely wish to illustrate 
the relative position of scientific and technological variables in the 
government's written modes of communication. Analysis, however, 
is carried out and transmitted verbally as well. Indeed, there are 
those who assert that verbal advice will increase even more in the 
1980s because senior decision makers are now deluged by a flood of 
documentation; they do not have the time to read. Freedom of infor

d
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mation legislation may increase this trend because a greater number 
of written communications will see the light of day. 

It should not be assumed that scientific and technological vari
ables do not enter the decision process at all. Indeed, verbal advice
giving is probably the mode in which most of it is most effectively 
communicated. In this verbal mode its adequacy may then be de
pendent on highly personalized and unique situations. Is the deputy 
minister technically trained or at least knowledgeable? Is he or she 
new to the department or an old hand, familiar with the department 
and its clientele? Does the department's agenda allow ministers and 
senior officials the time to consider scientific and technological var
iables, regardless of whether they induce controversy or not? I shall 
return to some of these questions in Chapter IV, when EMR, HWC, and 
CCA are examined in greater detail. 
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IV. Decision-Making in 
Three Departments: 
A Comparative Profile 

The three departments compared in this chapter, EMR, HWC, and CCA, 

function partly as autonomous units. They interact on a day-to-day 
basis with a familiar program clientele, primarily those groups and 
sectors of Canadian society that see themselves as the prime bene
ficiaries of the departments' policies, programs, and decisions. Hence, 
their role in the policy and decision process, and in scientific and tech
nological controversies must be understood partly by their behaviour 
as organizations. 1 As Chapter II emphasized, however, they also 
function in a broader institutional and political context. They fre
quently bargain and trade off their preferences with other depart
ments, central agencies, or the Cabinet, whose support they may 
need now or in the future. 

Internally, each department is best seen as a kind of holding 
company, whose major components often function with little contact 
with other sections. Indeed, some sections of the department could 
easily be located in other departments, and formerly often were. The 
department is also affected by the fact that its minister has to share 
his or her time with other agencies that report to him or her." A de
partment is influenced, especially in recent years, by different pat
terns of internal resource allocation. Which departments and which 
components within each department have been winning and losing 
in the struggle for budgetary and personnel resources?" The decision 
process within departments is affected by ministerial and deputy 
ministerial abilities, personalities, and styles, not to mention the fre
quency with which departmental leaders are changed by the Prime 
Minister. For example, some DMs are more inclined to function in a 
collegial fashion, considering their several ADMs as an executive 
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committee. Others function in a bilateral context, preferring to deal 
with each ADM one at a time and often keeping others in the dark. 

In a single chapter one can only give some of the flavour of de
partmental organizational behaviour. All the varied activities of the 
three departments cannot possibly be discussed, let alone assessed. 
How departments perceive and deal with scientific and technological 
controversy cannot be even remotely understood, however, unless 
some central features of departmental life are examined. The com
parative profiles of EMR, HWC, and CCA will therefore focus first on 
three elements: legislative and policy mandates; structure and or
ganization; and the department's policy and decision agenda in the 
1975-1979 period. In the fourth section of this chapter, I shall ex
amine each department's "habits," drawing both on the general anal
ysis of scientific controversy contained in Chapter III and on obser
vations about selected decisions. The profile will, I hope, relate the 
departments' general decision agenda to their perceived agenda of 
scientific controversy items. This is a necessary final task because 
one of the things we are interested in knowing is whether depart
ments are overloaded with such controversies, in which case reforms 
that require special decision processes will be less likely and less 
manageable, or whether they are somewhat more sporadic occur
rences, in which case special decision processes may be both desirable 
and feasible. 

Legislative and Policy Mandate 

The ministers of the three departments exercise responsibility over 
a diverse array of statutes and policies. In simple numerical terms 
EMR has 16 statutes, HWC has 26, and CCA has 21. 4 Statutes them
selves, of course, convey little of the real scope ofa department's man
date or how they affect industry and society. Expenditure and reg
ulations convey other aspects of reality. In expenditure terms, HWC 

is by far the largest of the three; in regulatory terms, CCA probably 
has the largest array of potential powers. In terms of recent political 
priorities, EMR has clearly been most prominent because of the crit
ical place of oil and gas supply and pricing in current economic policy 
debates. Brief descriptions of each department's mandates will give 
a better appreciation of the scope and nature of its activities, and of 
its central preoccupations. 

Energy, Mines and Resources 
The department was formed in 1966 by incorporating parts of the 
previous Department of Mines and Technical Surveys with sections 
from other departments." The goal of the new organization was to 
increase its energy policy capability, and hence develop better inte
grated energy and resource policies and programs within the federal 
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government. The department develops policy based upon research 
and data collection in the earth, mineral, and metal sciences and on 
economic and some social analysis. It also carries out an earth sci
ences program directed towards the conservation and use of the Ca
nadian land mass. A wide range of mapping, remote sensing, and 
other services is also provided for many industries and customers. 

The department's rise in the 1970s into both political contro
versy and influence is also a function of the growing importance of 
supply management issues in Canadian economic policy. 6 In contrast 
to the 1950s and 1960s, when short-term demand management was 
the dominant focus of economic and fiscal policy, the concern over the 
long-term supply of resources and energy has grown; it is an aspect 
of economic life less subject inherently to short-run fine tuning. 

It should be stressed that the department itself does not possess 
elaborate regulatory powers, but must interact with regulatory agen
cies like the Atomic Energy Control Board (AECB) and the National 
Energy Board (NEB), which do possess such powers. EMR must also 
interact with other departments that have sometimes a competing 
and sometimes a complementary interest in the energy and resource 
field. Chief among these are the departments of Finance; Industry, 
Trade and Commerce; and Environment. Since 1978, EMR has also 
had to cope with a central component in the federal government's 
strengthened cabinet committee system, described in Chapter II. 

The department's mandate brings it into strategic conflict with 
the growing power of provincial governments whose affluence and 
enhanced political strength is based on their custody over increas
ingly valuable resources. 7 

Health and Welfare Canada 
Health and Welfare Canada (HWC) is best thought of as a giant hold
ing company sitting astride the major federal health, social, and wel
fare programs. 8 The two sides of the department, health and welfare, 
used to have a deputy minister each. Although this is no longer the 
case, the two sides often function as if they were separate depart
ments. The health side consists of the medical services branch, and 
the fitness and amateur sports branch. The welfare side of the de
partment consists of branches for income security and social service 
programs. The department has a long-range planning branch to 
serve its needs. 

The scope of the department's activities is, to say the least, vast. 
It encompasses the health treatment, education, or assessment of 
many different categories of persons including Indian and Northern 
Affairs' health services, civil aviation medicine, immigration and 
emergency health services; it undertakes regulatory, standards set
ting, research and monitoring activities to protect Canadian con
sumers from chemical and other hazards in food and drugs; it pro
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vides services and research related to environmental health and 
disease control; and it operates fitness and amateur sport programs. 
HWC administers the two major national health insurance programs, 
hospital insurance and medicare; the major income security pro
grams such as the Canada Pension Plan, Old Age Security benefits, 
and family allowances; and major welfare and social service pro
grams such as the Canada Assistance Plan, programs for disabled 
persons, and a host of other social services. 

Consumer and Corporate Affairs 
The department was formed in 1967 and can be looked on as an "at
torney general" for the marketplace." It was established to deal with 
economic law, with special responsibility for the marketplace. It 
must play an often very ambivalent role because it is intended to see 
that the market and competitive forces flourish and at the same time 
to regulate and remove their excesses. It ensures that citizens as con
sumers, investors, inventors, and managers are treated fairly. 

The department was expected to perform at least three critical 
roles in the planning and management of economic policies in Can
ada. First, it was expected to perform a coordinating and enabling 
function in the marketplace. In effect, the department endeavours to 
establish the general rules of the game for the private sector so that 
business may be carried on in an orderly fashion. Second, the de
partment was established to ensure there is a reasonable balance of 
power amoung the various participants. A major problem here has 
been the growth of corporate power in relation to the individual cit
izen. Third, the department was established to ensure that there is 
adequate output (to the extent output influences price reduction) 
within the market system. In this regard, the departmental objec
tives encompass effective functioning of the market to achieve the 
best allocation of both human and natural resources. In short, the 
department was established to bring together three interrelated and 
interdependent components of the economic system, namely the law, 
the economy, and the public interest. 

The minister has responsibility for such policies, programs and 
activities as competition policy (especially under the Combines In
vestigation Act), support for consumer groups, legal metrology, prod
uct safety, the incorporation of businesses, bankruptcy, and patents, 
trade-marks, and other aspects of intellectual property. In some of 
these areas CCA shares jurisdiction with the provinces. 10 

In addition to being perilously balanced between consumers and 
business, the department also finds itself delicately placed among 
other economic management departments, especially those of Fi
nance and Industry, Trade and Commerce;" The artful dodging 
which is the almost inevitable tactic of the department has taken its 
political and managerial toll. In twelve years it has had five deputy 
ministers and seven ministers. 
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Organizational Evolution 

Although departmental ministers and deputy ministers may come 
and go, the underlying evolution of a department is generally slow. 
Only over a period of several years are important changes of empha
sis or growth detectable. 

Energy, Mines and Resources 
The department's expenditure data show the preoccupation in recent 
years with the oil pricing and supply questions. In organizational 
terms this has meant that the old Geological Survey, or scientific and 
technical components of the department, have suffered as a result of 
the need to build up the department's capacity for economic analysis. 
In the last three years of restraint, senior officials confirm that ad
ditional resources have been taken from the technical side of the de
partment to strengthen the other. These trends have been symbolized 
by changes at the DM level as well. The deputy minister for most of 
the 1970s was Gordon McNabb, an engineer, while the two deputies 
in the past two years, Mickey Cohen and Ian Stewart, are persons 
with previous careers in central agencies; Finance, and the pca re
spectively. 

A further organizational feature of some importance is that 
EMR'snuclear policy capability was, until quite recently, dependent 
on the expertise of AECL and the AECB. 12 Steps have been taken to 
strengthen this capability somewhat but it is not an EMR strength. 
EMRis also the only department among the three being examined to 
have an ADM for Science and Technology. Although the ADM has 
some involvement in policy within the department as a whole, he is 
largely preoccupied with day-to-day managing and defending the 
shrinking technical base of EMR, centred in the Geological Survey; 
a role that has not allowed the original concept of an ADM for science 
and technology to flourish. 

In summary, then, EMR has functioned almost as if it were two 
departments. The traditional technical base of the department and 
the newer economic thrust have often worked in isolation from one 
another because of the compelling demands made on senior manage
ment by the oil and gas supply and pricing issues. 

Health and Welfare Canada 
This department is perhaps the most amorphous in the federal gov
ernment. If expenditure growth is the chief evidence of priority con
cerns, then HWC has been preoccupied with such dominant health 
and welfare issues as medicare, pensions, and the Canada Assistance 
Plan. The sheer size of the department virtually necessitates a bi
lateral approach to decision making between the deputy minister and 
each of the ADMs. There is little collective executive decision making 
and each ADM is involved only to the degree that his or her branch 
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of the department is affected by a particular decision, controversy or 
policy. 

Two other elements ofHWCorganization deserve particular men
tion in the context of this study. First, the department is served by 
a long-range planning branch. Like most similarly titled branches 
in other departments, such planning units have had difficulty finding 
a proper role in relation to program managers. 13 They are usually 
neither planning nor long-range in their focus, not necessarily 
through any fault of their own but because day-to-day concerns sim
ply overwhelm the future. This point is stressed lest it be thought 
that such units could have a role in examining long-term scientific 
and technological controversies and consequences. 

A closely related second point about HWC is the considerable de 
facto autonomy given to the Health Protection Branch. This is the 
regulatory heart of HWC and the focal point for most of the scientific 
and technological controversy in which the department finds itself 
engaged. When many such controversies arise, the ADM of the 
Health Protection Branch usually deals directly with the Minister, 
a relationship necessitated by the fact that such controversies are 
frequent and involve technical judgement and knowledge that the 
DM does not possess. 

Consumer and Corporate Affairs 
The ambivalent refereeing role ofCCAhas already been stressed. This 
ambivalence has affected its structure and organization. The de
partment has experienced by far the highest turnover of ministers 
and deputy ministers. This arose partly over the great political dif
ficulty the department experienced in gaining passage for its Com
petition Bill, the dominant issue in the 1970s' agenda. 14 

In the realm of scientific and technological controversy the de
partment's product safety branch is the one that first comes to mind. 
In an indirect way, however, the ADM for Intellectual Property can 
often become involved. For example, changes in the Patent Act were 
intended to allow drug companies to produce certain generic drugs 
in competition with the original patent-holding company. This would 
facilitate greater competition and reduce prices. On occasion, this 
branch of CCA has found itself confronting HWC's drug testing re
quirements, which require all firms to replicate all development tests 
in the interests of health and safety. 

One organizational feature of note is that CCA does not possess 
a large in-house technical capability. In the realm of product testing 
it must often rely on contracting to private or university laboratories 
or depend on other federal agencies such as HWC and the National 
Research Council (NRC). 15 

Although CCA is a somewhat more compact department than the 
others examined, it too has some of the holding company attributes; 
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hence its internal decision making often functions as if it were sev
eral departments rather than one. 

The Departments' Policy Agenda, 1975-1979 

A principal concern is to understand the relationship between the 
departments' scientific and technological controversies and other 
controversies. It is, therefore, essential to develop an appreciation of 
the departments' agendas from 1975 to 1979 period. What were the 
departments' principal concerns as seen by their senior officials and 
their political critics? Measures of these agendas are difficult to 
quantify because what is important and what is controversial may 
not be the same thing. One index of importance could be the propor
tion of departmental activity that most required the time of the Cab
inet. 

Three sources of information were used to assess the agenda: the 
views of senior departmental management; the nature of questions 
raised by the Parliamentary opposition; and media coverage. 16 In
dividually these are subjective sources, but collectively they are of 
use because they serve to identify dominant controversies to which 
we can then relate scientific and technological controversy. I have 
already referred in part to these dominant controversies; I shall sum
marize them below. 

Energy, Mines and Resources 
The EMR agenda was dominated by oil pricing and supply issues. Con
troversies centred on several components of pricing and supply, in
cluding specific price negotiations, frontier oil and gas development, 
the Arctic Pipeline, electricity costs in Atlantic Canada, the possi
bility of supply disruption and the consequent need for emergency 
allocation arrangements. With the emergence of the Clark govern
ment, the related concerns ofjurisdiction over offshore resources and 
the role of the federal Crown corporation, Petro-Canada, became ad
ditional focal points. These were the dominant controversies whether 
viewed by EMR officials, political critics or the media. 

The only major issue on which differences in perception arose 
concerned nuclear power. Although the media gave this issue con
siderable attention, parliamentary critics surprisingly did not. In
terestingly enough, it is in the nuclear field that one can find more 
agreement than in most others that genuine scientific controversy 
does exist. 17 

The overwhelming focus on oil and gas pricing and supply issues 
was of course reflected in the organizational changes noted in earlier 
sections. The department devoted much of its time to increasing its 
economic analytical capacity at the expense of its traditional scien
tific and technical functions. These shifts are gradual in nature but 
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they do give an indication of the EMR agenda. The scientific and tech
nical functions did not become totally dormant or starved of re
sources. For example, in the mid-1970s the department formed a 
uranium assessment group to strengthen EMR's ability to assess ura
nium reserves in response to the burgeoning demand for Canadian 
uranium and the increased level of exploration. IS 

Health and Welfare Canada 
Unlike EMR, the HWC agenda was less dominated by a single issue. 
Its principal concern, however, centred on cost-sharing arrange
ments with the provinces over various health care and welfare pro
grams." New arrangements were necessary because of increasing 
and largely open-ended costs of such programs at a time when the 
federal government was attempting to reduce the growth rate of pub
lic expenditure. Parliamentary and media criticism also focused on 
this central concern, but in addition reflected a fairly wide range of 
other controversies and issues. These included such questions as the 
development of a guaranteed annual income and the possible elim
ination of family allowances and other targeted programs,~ the ad
equacy ofsupport for medical research, the swine flu vaccination pro
gram, programs for the physically handicapped, cigarette advertising 
and anti-smoking campaigns, the ban on saccharin and the general 
question of hazardous chemicals and their health effects (see below), 
health care for native peoples, doctors fees and extra-billing practices 
and the emigration of doctors. 

For much of the period in question, expenditure restraint was 
paramount, and social programs became increasingly vulnerable. 
However, the mere listing of some of the central themes on the HWC 
agenda (i.e., swine flu, saccharin, anti-smoking) suggests the pres
ence of more issues with a potential for scientific controversy than 
at EMR and CCA. The media placed more emphasis on these issues 
than did other political critics. The health protection and regulatory 
roles of HWC, especially in relation to hazardous substances, contin
ually faced it with questions involving some scientific dispute. 

Consumer and Corporate Affairs 
From 1975 to 1979, the political agenda ofCCA was dominated by its 
numerous efforts to secure passage of the Competition Bill. Indeed 
this legislation has been its preoccupation throughout the 1970s. The 
legislation encountered strong criticism from business and accord
ingly made the minister's job hazardous. The department was also 
heavily involved in the issue of price and wage controls, both in the 
general context of the 1975 to 1978 Anti-Inflation Board experiment 
and in earlier concerns over food prices." The department was af
fected as well by the creation and work of the Royal Commission on 
Corporate Concentration whose report dealt with the heart of the CCA 
role. 22 Other aspects of the departmental mandate functioned in a far 
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less visible and controversial context. These included changes in the 
patent law and intellectual property fields. The department was also 
active in the field of regulatory reform; part of its work led to the 
establishment of the SEIA process described in Chapter 11. 23 

CCA's administration of the Hazardous Products Act was not a 
central issue. As might be expected, it attracted considerably less 
media attention than the competition policy and price and wage con
trol issues noted above. As we shall see below, scientific controversy 
was most evident in CCA's consumer protection role. 

The foregoing summary of the three departmental agendas 
shows that the preoccupation of the departments was not scientific 
controversy. This should not be a surprising finding because the 
sources of political controversy are many. The agendas do illustrate, 
however, the limited amount of room that exists during any brief 
period in a department's life and how difficult it is to highlight sci
entific concerns when they genuinely exist. 

It must be remembered that the summary of agendas has dealt 
with only three departments. When placed in a government-wide 
context, the proportion of attention given to scientific controversy 
becomes even more limited. Although the issues faced by the three 
departments were of central importance to the government's agenda 
in the 1975 to 1979 period - energy supply and price, competition 
policy, and the costs of social programs - they were not the only items 
competing for Cabinet attention. Inflation, unemployment, Quebec 
separation, relations with the labour movement, the decline of the 
industrial manufacturing sector, and other issues were often even 
more important. Certain issues are persistently present in a govern
ing agenda; others bob up and down like pistons in an engine. De
partments must consciously gauge the relative position of these is
sues in the context of the medium- and short-term agenda. This sets 
limits on what they can do in decision making and resource allocation 
in general, and, even more so, when dealing with particular scientific 
controversies. 

We do know, however, that scientific and technological contro
versies arise within the three departments. With the above elements 
of the departmental profile as background, the analysis can now be 
taken to its logical conclusion by examining departmental responses 
to decisions involving scientific and technological controversy. 

Scientific and Technological Controversy: 
Departmental Operating Habits 

It was stressed in Chapter III that senior officials in all three de
partments gave a broad definition to the meaning of scientific and 
technological controversy. It meant different things depending in 
part on the day-to-day nature of a department's mandate. Despite the 
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difficulties of definition and the problems of determining when con
troversy occurs in such matters, one can still make some tentative 
observations about each department's operating habits and about the 
relative incidence of such decisions in a department's total agenda. 
Once again, I shall present a profile of each department including, 
where feasible, examples of decisions including scientific and tech
nological controversy. These illustrative examples are not analyzed 
as full case studies for a case study of individual decisions is the cen
tral approach used in the Salter study, and because it is often difficult 
to judge how typical the examples are in the broader context of de
partmental decision making. 

Energy, Mines and Resources 
The previously discussed elements ofthe EMR profile suggest strongly 
that scientific and technological issues were several steps removed 
from the mainstream of departmental thinking. During the four 
years under examination, only three issues were identified as having 
the potential for scientific and technological controversy, but even 
here the department's response was conditioned by the economic and 
political aspects of these issues. The issues were the environmental 
consequences ofoffshore drilling (off the east coast and in the Arctic), 
the long standing question ofthe adequacy ofinformation about Can
ada's oil and natural gas reserves, and the management of Canada's 
nuclear wastes. Embedded in the last of these concerns were more 
particular controversies over the long-term effects of exposure to low 
levels of radiation and the technological problems of disposing of 
uranium mine tailings.>' 

The first two issues in particular were not perceived as ones re
quiring special decision processes to resolve latent scientific prob
lems. Although there were uncertain and unknown effects of offshore 
drilling in both east coast and arctic waters, there were no special 
public inquiries to air these questions.i" Arctic offshore drilling cre
ated scarcely a ripple of concern. This was largely an outcome of the 
absence of strong political pressure by native and environmental 
groups about the issue of northern development. Pressure was 
greater, however, in the case of east coast development due to a larger 
population and the influence of provincial governments. 

Concern about the inadequacy of information on Canada's oil 
and natural gas reserves was a scientific and technological contro
versy of a different kind. EMR was fully aware of the nature of the 
problem but its response was conditioned by the fact that this issue 
went to the very heart of the struggle for power, information, re
sources, and money among the federal government (with EMR at the 
centre), the major foreign owned oil companies, the aggressive new 
Canadian-owned exploration companies, and the Alberta govern
ment.s" The growing controversy over Petro-Canada as the federal 
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government's "window" on the oil and gas industry was central to the 
question of whose information could be trusted. 27 Although genuine 
technical concerns and disputes among geologists were a part of this 
issue, EMR viewed it quite properly as a political and economic con
troversy and saw little need to devise special ways to resolve the 
matter except to press for the creation of Petro-Canada itself. 

Only in the case of nuclear waste management did the depart
ment see fit to create special mechanisms for decision making, 
namely the Hare committee. 28 Established in April 1977, largely on 
the initiative of the then Deputy Minister Gordon McNabb, the study 
group consisted of F.K. Hare of Queen's University, A.M. Aikin, a 
former Vice-President of AECL, and J.M. Harrison, a former ADM in 
the department. The group was to: 

"carry out a study on the safe long-term storage of radioactive 
waste and to submit a report that would contain information of 
a quality and scope sufficient to serve as a general document for 
wide distribution, both within government and to the public, in 
order to facilitate a better understanding of the waste disposal 
problem."29 

The group held informal meetings with citizens' groups, experts, and 
various Canadian nuclear organizations. Its report was published in 
the fall of 1977 some five months after its establishment. 

The report concluded that the potential methods for the safe dis
posal of nuclear wastes were satisfactory and that this issue need not 
delay Canada's nuclear program.:" It did stress the urgency of testing 
the disposal approaches. 

When the Hare committee was created scientific issues were a 
matter of major concern. The Hare committee was seen as a useful 
device to air views on nuclear policy, which were becoming increas
ingly polarized. In areas of nuclear waste management, EMR officials 
felt caught between the extreme claims of AECL and Ontario Hydro 
on the one hand, and increasingly vocal anti-nuclear groups on the 
other. The Hare committee was seen by the department as a respon
sible, independent, technically-competent forum that would strike a 
useful middle ground or at least clearly identify areas of dispute. 

The Hare report provided the department with some specific ad
vice and helped shape a subsequent agreement with Ontario Hydro. 31 

It is doubtful that it could have resolved the waste management con
troversy in any final sense, nor was it designed to do so. The decision 
to create the committee was undoubtedly influenced by the existence 
of that controversy. But more importantly EMR felt it could take some 
time to review the issue, given that nuclear policy was not its major 
preoccupation and that there were other nuclear inquiries (the Porter 
and Bayda inquiries) underway in Ontario and Saskatchewan. 32 

The Hare committee should not be considered a model of how 
scientific and technological controversy should be publicly aired. Its 
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mandate clearly embraced such controversies but little effort was 
made to structure it as a vehicle for public debate either among tech
nically qualified experts or between experts and non-experts. Nu
clear waste management is an imporant problem, and there is a great 
deal of uncertainty about the scientific and technological issues re
lated to it. Above all it is a subject that could and should have been 
debated in a more thorough way than was done by either the Porter 
or Bayda inquiries (with their broader mandates). More time and 
resources would have been required as well as more careful prepa
ration by EMR officials as to how to air the technical controversies. 
But there is no question that it could have been done. It should be 
stressed that, on an interdepartmental basis, Environment Canada 
and Health and Welfare Canada exerted some pressure on EMR to 
strengthen the mandate of the Hare committee, but without success. 

This briefprofile shows that although EMR was preoccupied with 
broad economic and political concerns, its agenda was such that it 
could have undertaken a more carefully designed review of the sci
entific and technological controversy embedded in the nuclear waste 
management issue. 

Health and Welfare Canada 
As previously noted, HWC's agenda was focused on the rapidly in
creasing costs of health care and other social programs. It was also 
pointed out that the department is best viewed as a holding company 
in which several of its branches function as virtually autonomous 
agencies. The Health Protection Branch of the department is perhaps 
the best example of such an agency, and is also the focal point for 
actual or potential scientific and technological controversies in which 
the department may be involved. 

The Branch acts under the authority of several statutes, includ
ing the Food and Drugs Act, the Narcotic Control Act, the Hazardous 
Products Act, the Atomic Energy Control Act, the Environmental 
Contaminants Act, the Canada Labour Code, the Radiation Emitting 
Devices Act, and the Department of National Health and Welfare 
Act. 33 Numerous sources of controversy arise from the scope of the 
regulatory, advisory, research, and monitoring roles required by 
these statutes. For example, the Branch provides a comprehensive 
service for radiation workers. In enforcing the Radiation Emitting 
Devices Act and Regulations the Branch has designated responsi
bilities for radiation devices under the Canada Dangerous Sub
stances Regulations and acts as adviser to the Atomic Energy Control 
Board. It provides the national radiation dosimetry service and re
gistry. The Branch also conducts research on the toxic properties of 
selected materials used in industry and has undertaken surveys, in 
cooperation with provincial governments, to evaluate health hazards 
in industrial plants. It advises Agriculture Canada on the occupa
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tional risks to pesticide applicators and farmers and the CCA on mat
ters related to the Hazardous Products Act. 

In addition to its existing responsibilities for advice and research 
under the Clean Air Act and for regulation under the Food and Drugs 
Act, the Health Protection Branch is assuming major research and 
monitoring functions under the reporting provisions of the Environ
mental Contaminants Act, which is administered by Environment 
Canada. 

In general terms, therefore, the Branch tends to playa research 
and monitoring role. It is a major centre of research and expertise on 
which several of the other more directly regulatory departments 
must depend. The Health Protection Branch now faces and will face 
serious manpower problems as it tries to respond to the new respon
sibilities thrust on it by statutes like the Environmental Contami
nants Act. The Branch has historically focused on food and drug reg
ulations, so that other components of its role have had to struggle for 
resources. 

The potential for scientific and technological controversy can be 
gauged by the Health Protection Branch's workload. In 1975-76 the 
Branch had to deal with 7500 consumer complaints. 34 In 1976-77 and 
1977-78 the complaints numbered 5700 and 5500 respectively. In 
1976-77, 1100 establishments were inspected. In 1977-78 the figure 
was 1300. Following the reorganization in 1975 of the Drugs Direc
torate Program, hundreds of new drugs were tested: 384 in 1975-76, 
412 in 1976-77, and 404 in 1977-78. In addition, about 2000 drug 
samples were tested each year. 

The Branch's workload is not only a function of statutory obli
gations. It is also conditioned by a growing alarm among Canadians, 
encouraged by extensive media coverage, about the use of chemicals 
and additives in food. A recent survey of25 000 consumers in Canada 
confirmed this concern. 35 The Branch's agenda is particularly influ
enced by media attention and criticism, which, as often as not, is trig
gered by published studies of decisions announced by US or inter
national bodies or research groups. 36 

Senior officials estimate that on an annual basis they must an
swer about 300 inquiries a month from the press. They estimate that 
about 50 cases or issues per year are potential scientific and technical 
disputes. This "hazard-of-the-week" pace keeps officials on their po
litical toes and constitutes a formidable agenda. Not all of these , how
ever, result in widespread controversy. In comparison with EMR and 
CCA, HWC has a far heavier agenda. 

In the latter half of the 1970s, several HWC decisions can be said 
to have aroused a high level of controversy. As pointed out in Chapter 
III, scientific and technological controversy was most often equated 
with disputes over testing, especially the problems of transferring 
animal test data to human beings. At one extreme can be cited the 
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example of controversy over whether the so-called boat people should 
be tested for hepatitis. Medical opinion differed on whether it was 
necessary. Finally, the department decided to carry out tests not be
cause it was technically necessary but because it felt that, politically, 
a failure to do so would provide ammunition to groups that opposed 
the immigration program and would use the hepatitis scare as an 
argument to prevent such immigration.?" 

Somewhat more typical, however, were decisions on the swine 
flu vaccination program, salmonella.:" the ban on saccharin, arsenic 
in the Northwest Territories.w the safety of hamburger meat, and 
the "Red Dye No.2" (Amaranth) controversy, to namejust a few. The 
Amaranth decision is interesting. 

The controversy over Amaranth arose early in 1976 when the 
US Food and Drug Administration (FDA) banned its use in all future 
production of foods, drugs, and cosmetics in the United States. 40 Dis
pute over its safety had occurred before and its use had been the object 
of criticism by consumer interest groups in the US. The American 
decision aroused immediate interest and concern in Canada, both in 
the media and among consumer groups, but especially the former. 

On 2 February 1976, the then Minister of Health and Welfare 
Canada, Marc Lalonde, announced that the Health Protection 
Branch had concluded "there is insufficient evidence available at this 
time to justify the removal of the food colour Amaranth from foods 
sold in Canada.":" The Minister's statement elaborated on the rea
sons for this decision, citing the weaknesses of the US study as well 
as the opinion of its own scientists and those of such expert world 
bodies as the World Health Organization and the Food and Agricul
ture Organization. It is instructive to quote the department's ration
ale at some length: 42 

"The U.S. decision to ban Amaranth resulted primarily from a 
study conducted in the FDA's own laboratories. In the FDA study, 
rats of both sexes were fed Amaranth at 3.0, 0.3, 0.03 or 0.003 
per cent in the diet for approximately 2 1/2 years, with a control 
group of rats, also of both sexes, receiving no Amaranth in their 
diet. A variety of benign and malignant tumors was observed. 
A mix-up in the dosing of some of the animals of the low dose 
groups for part of the experiment precludes the possibility of es
tablishing a dose response relationship. However, it was appar
ently possible to compare the group fed 3 per cent Amaranth with 
the control group. Female rats, but not males, fed 3 per cent 
Amaranth showed a statistically significant increase in the 
number of animals with malignant tumors. From the data avail 
able, HPB scientists consider this increase in tumors of no bio
logical significance for the following reasons: 

((1) The effect was not organ specific.
 
Experts in the cancer field consider that for a study to have bi
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ological significance, it is necessary to demonstrate the presence 
of a number of tumors of an unusual tumor type for the particular 
species and strain of animal or an increase in the number oftu
mors for a particular organ. In both instances the increase would 
have to be significantly greater than in control animals. The tu
mors found in the FDA study were similar in number and type to 
those previously encountered in rats of the same strain and age, 
reared and housed under similar environmental conditions and 
fed diets free of the colour. 

tt2) Amaranth has a chemical structure similar to other dyes that 
are non-carcinogenic and different from those that are carcino
genic. 

"S) The tumor increase was confined to female rats and except 
for the mammary tumors the cancers were not sex related. This 
is very unusual, particularly since the number of malignant tu
mors in control male rats was greater than in male rats given 3 
per cent Amaranth in the diet. This latter observation could, by 
the same reasoning apparently used by the FDA, be used as evi
dence that in male rats, Amaranth actually prevents the pro
duction of cancer. 

t(4) Preliminary mutagenicity screening tests conducted by HPB 

indicate that Amaranth is not mutagenic and hence not likely 
to be carcinogenic. Almost all substances which are known to be 
mutagenic are also carcinogenic. 

tt5) As indicated above, in the FDA study, there was a mix-up in 
the animal numbers and in the diets fed to certain groups of an
imals. Many tissues were in a state of advanced decomposition 
making microscopic examination extremely difficult to carry out 
properly. This would appear to indicate inadequate experimen
tal control, and makes it well-nigh impossible to adequately 
assess the U.S. study. 

"Other research in the U.S., not evidently considered by the FDA 

in its decision-making process, included teratogenic studies con
ducted by Dr. J. Verrett, an FDA staff-member. Dr. Verrett ex
pressed particular concern about possible adverse reproductive 
effects from Amaranth on the CBC program Market Place, Jan
uary 25, 1976. She stated that Amaranth caused deaths and 
birth defects in chick embryos. Dr. Verret's observations are not 
considered relevant in terms of the safety of Amaranth to hu
mans. The chick embryo is not considered to be a suitable test 
species by teratologists generally. One reason for this unrelia
bility is its unusual sensitivity to a wide variety of compounds. 
Common agents such as salt, sucrose and sand cause teratogenic 
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effects in the chick embryo but not in man or other animals. Dur
ing its embryonic growth the avian embryo remains isolated 
from its mother and thus the metabolizing and detoxifying mech
anisms which protect the mamalian embryo do not operate in 
the avian embryo. This, and the ultrasensitivity of the avian em
bryo, have led most laboratories to discontinue its use for chem
ical safety evaluation. Dr. A.C. Kolbye, a senior official of the 
FDA has stated that (while the test can be useful for detecting 
toxicity of compounds, further evaluation of this test is needed 
before its usefulness in predicting birth defects in animals can 
be determined.' The chick embryo technique was replaced in 
1966 at HPB by more reliable techniques that employ mammal
ian species. HPB deplores the fact that CBC-Market Place did not 
check on the reliability of the chick embryo test. 

"In the FDA cancer study on Amaranth, the rats which purport
edly developed tumors as a result of receiving Amaranth, were 
given the colour at 3 per cent in the diet, equivalent to approx
imately 1500 mg/kg body weight/day. This means that every day 
a person would have to eat more than 1600 pounds of food con
taining approximately 100 parts per million (ppm) of Amaranth 
to be exposed to an equivalent amount to that purported to cause 
an increase in total malignant tumors in female rats. (Although 
the maximum permitted level of Amaranth in Canada in 300 
ppm, the actual level of use averages 100 ppm). 

"It is important to point out that HPB has discussed the validity 
of the FDA rat study with a number of university-based toxicol
ogists and cancer experts in the United States. All those con
tacted agree with the Canadian assessment of the FDA experi
ment." 

The HWC press release then went on to cite evidence from the 
international bodies mentioned earlier, which they said supported 
their view. The Amaranth controversy stayed in the media for a few 
weeks but did not arouse much attention in political forums such as 
Parliament. Although consumer articles were published, there was 
no call for special mechanisms to review or debate the decision. In 
HWC's view, there was not even much scientific controversy as it felt 
that the overwhelming majority of scientific opinion supported its 
stand. The only issue in dispute was the testing methods used in the 
studies that preceded the US decision. 

Had Amaranth been banned in Canada as in the United States 
it would have had a significant economic impact; a fact undoubtedly 
known to HWC officials. So also was the fact that although there is 
consumer concern about food additives there is also strong consumer 
preference for certain coloured food products. If the scientific evi
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dence had been more controversial, or if it becomes so on the basis of 
future studies, then the stakes in the issue will undoubtedly be 
higher. 

The Amaranth case is not typical for HWC because it involved a 
decision that the department could take on its own. Hwc had full 
legal jurisdiction. In some other aspects of the HWC role, the legal 
responsibility resides elsewhere and HWC is more an adviser, albeit 
an influential one. Needless to say, some technical disputes arise 
from jurisdictional origins within departments. 

The Amaranth case highlights some of the difficulties and issues 
involved in technical controversies. The Health Protection Branch's 
response was a measured, careful critique of the testing methods used 
in the United States. In one sense, this kind of detailed critique does 
not greatly interest the media, and so the issue abated. This in itself 
points out the difficulty of placing scientific testing disputes before 
the public. Whether a public inquiry would have helped is a moot 
point. It is possible, however, that if Parliamentary committees were 
able to hold brief but immediate hearings, overall scrutiny of con
troversial issues would be improved. Such hearings, however, could 
clearly not be held at the "once a week" rate at which potential con
troversies arrive on HWC's doorstep. We will return to the issue of the 
suitability of parliamentary scrutiny in Chapter V. 

As previously mentioned, problems can arise when Canadian 
regulators defer excessively to international regulatory standards or 
testing data. This clearly was not done in the Amaranth case. Hwc 
was very critical of the US data, and reached two different decisions. 

One could conclude, at least at first glance, that HWC operated 
swiftly and correctly in the Amaranth case, but other issues and 
other similar potential hazards lie beneath the surface of the Amar
anth case. Although, in this instance, HWC stood ready to make public 
its own testing data, at other times it has been unwilling to release 
data. The department pressed hard to ensure that the Freedom of 
Information Act would enable it to withhold data that officials be
lieved might be misleading. Thus HWC retains extraordinary and 
unwarranted discretion as to the data it will release, if any, and the 
form of its release. 

Arising from the Amaranth case and others like it is the general 
issue of the adequacy of toxicological and other basic testing capa
bility which exists in Canada. As noted in Chapter III, the effort in 
the late 1970s to create a major national toxicology facility failed 
largely due to budgetary restraint and to interagency bickering, pri
marily between HWC and NRC but also involving other departments. 

Despite the difficulty in defining scientific and technological 
controversy, and in drawing public attention to major disputes, two 
conditions must prevail in the future if there is to be any public con
fidence that these issues are being handled properly. The first is that 
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the release of testing data must not be left to the discretion of HWC 
and other departmental officials. The second is that toxicological and 
other testing capability must be significantly strengthened and a 
national facility created to do this, preferably at a major university 
where its work would be conducted in an environment somewhat less 
restricted by bureaucratic secrecy. 

In summary, HWC is a department whose agenda is potentially 
quite crowded with scientific and technical disputes. Such disputes, 
though important, have centred around the Health Protection 
Branch, away from the political mainstream of the department's 
broader and persistent controversies over health care and welfare 
programs. The prevailing hazard-of-the-week syndrome clearly af
fects the political response of the Branch, and makes it unlikely to 
seek out special mechanisms for the resolution of scientific and tech
nological disputes. 

Consumer and Corporate Affairs 
The analysis given earlier in this chapter stressed the ambivalent 
role of CCA. It is an attorney general for the marketplace, both ref
ereeing its functions and encouraging its development. The depart
ment has been preoccupied, moreover, with issues such as competi
tion policy and price controls. An examination of CCA's recent history 
reveals that departmental participation in issues appearing to be 
most scientific in character (or at least issues requiring or suggesting 
the interplay of scientific elements) was the result of its status as 
administrator of the Hazardous Products Act (HPA) and associated 
regulations. Operationally administered by the Consumer Standards 
Directorate's Product Safety Branch in the Bureau of Consumer Af
fairs.v' its HPA-related regulatory functions seem to ensure that this 
branch, more than any other CCA organizational unit, is likely to find 
itself at the centre of scientific issues. 

The HPA deals with consumer goods such as those designed for 
household, garden, or personal use, for use in sports and recreation 
and for use by children. Because it also includes products "without 
reference to end use" that are poisonous, toxic, flammable, explosive, 
or corrosive, the Act can be applied to broader end use or even work
place situations. The Cabinet may include in the schedule to the Act 
any product the Minister is satisfied is, or is likely to be, a danger to 
the health or safety of the public. The Act defines a hazardous product 
to be any included in Part I or Part II of the schedule. Products in 
Part I cannot be advertised, sold, or imported into Canada. Products 
in Part II can only be advertised, sold, or imported as authorized by 
regulations. An offence is punishable on summary conviction by a 
fine of $1000, or imprisonment for up to two years. Inspectors have 
full powers of search and seizure. 44 
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The Product Safety Branch, part of a larger Consumer Standards 
Directorate, has responsibility for legal metrology and economic 
fraud as well as product safety. The field staff, located in five regional 
and twenty-five district offices, is organized under a separate assis
tant deputy minister to serve several functions of the department. 
The inspections for hazardous products are carried out by personnel 
who also have heavy responsibilities in other areas, such as economic 
fraud. The Product Safety Branch retains its own basic capability to 
monitor and evaluate literature and to maintain contact with bodies 
such as the US Product Safety Commission, but must rely on HWC for 
more extensive research capability and for advice concerning toxi
cological hazards. Where necessary, the branch has also initiated lab
oratory work at other institutions, including universities, other gov
ernment departments, and research institutes. 

Senior officials stress that, unlike the heavily legalistic and ad
versarial regulatory process in this field in the United States, the 
Product Safety Branch does not generally operate through "govern
ment hearings which tend to involve armies oflawyers."45 They pre
fer a consultative approach, and only after they have exhausted this 
are they prepared to use the considerable powers under the HPA. 46 

Recent CCA annual reports highlight several scientific and tech
nological issues faced by the Product Safety Branch. The 1975-76 
Report notes that: 

"New regulations were issued to eliminate the use of lead pig
ments in paints for use in buildings frequented by children. 
Other regulations established flammability standards for car
peting materials and regulated the packaging and labelling of 
fast-acting cyanoacrylate adhesives.... new regulations for 
Children's Car Seats and Harnesses also came into effect.":" 
The categories of items and concerns associated with the 

branch's HPA imperatives also suggest a measure of scientific con
tent. Observing that "several product categories were investigated 
(in 1975-76) for potential hazards and for possible scheduling under 
the Hazardous Products Act," the Report listed these subjects of CCA 
interest: "mesh playpens, asbestos and products containing asbestos, 
prop-type infant feeders, life jackets, synthetic fire logs, children's 
clothing containing flammable materials, and electrical products."48 

CCA's annual reviews underline the value of science as the prov
ider of the means and decisional yardsticks by which a product or 
substance can have its acceptability measured. In addition to the es
tablishment of regulations covering playpens, for example, the 1976
77 CCA Annual Report recorded the banning, under the HPA, of "liq
uids containing polychlorinated biphenyls for use in microscopy... , 
metallized kites, modelling materials containing asbestos, and re
light candles."49 Proscription of these items can only be explained 
sensibly in the light of scientific examination. 

79 



"Under investigation for potential hazards and for possible 
scheduling under the Hazardous Products Act" during this period 
were other products that, at some stage in any debate, involved sci
entific discussion and testing: 

"Included were flammability requirements for tents and tarpau
lins; mattresses; the use of fire retardant tris(2,3-dibromopro
pyl)phosphate (a possible carcinogen) on wearing apparel, the 
dimensions of rattles; nitrosamines in cutting oils; extension of 
the use of child resistant closures to cover many houehold chem
icals; infant carriers, children's life jackets." 50 

In addition to the already-mentioned items, policies of relevance 
to science appeared in 1977-78 in the form of scheduling under the 
HPA and amendments to the Hazardous Products Regulations, man
dating, among other things, child-resistant closures for various sizes 
of containers for methyl alcohol, pine oil, petroleum distillate, and 
turpentine. Other science-related issues arose in connection with 
"the combustibility of upholstered furniture, cellulose and plastic 
thermal insulating materials," and still others manifested them
selves in such policy forms as "regulations covering hazardous chem
icals, matches and the flammability of children's sleepwear."51 In 
1978-79 the Branch had to deal with such issues as the possible re
lease of asbestos fibres during the operation of hand held hair dryers, 
the safety of 1.5 L soft drink bottles, the safety of cellulose insulation, 
and beer labelling. 

Although a multitude of policy issues with some claim to a sci
entific designation can be identified, it must be recalled that this 
study deals with scientific and technological controversy. It is evident 
that the existence of scientific issues can be demonstrated, although 
more than a little imagination is needed in some cases. Whether the 
intensity of Canadian public awareness and concern about these is
sues has elevated them to the level of scientific controversy is more 
doubtful. 

The history of CCA in the last four years is only sparsely popu
lated with significant controversy. Indeed, only issues involving a 
very small sphere of interest or a very restricted constituency seem 
to have attracted much attention. Few, if any, of the earlier-men
tioned scientific or quasi-scientific issues appear to have induced the 
Canadian public or Members of Parliament to participate in the ma
jor forms of popular debate which help define controversy. The media 
took more interest, but even their interest was not usually given 
much prominence. 

It is the restricted constituency involved in much of the depart
ment's policy subject matter that seems to explain this small level of 
participation. The better-known issues, among them the Ford motor 
car rusting case (which did not, of course, involve the HPA), and the 
mesh playpen and rattle dimension questions, illustrate the point 
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that even these relatively major CCA issues were of immediate im
portance only to limited categories of people - Ford automobile own
ers and infant guardians. 

The observation might be made that this apparent limiting of 
popular interest in, and contribution to, issue resolution has evi
dently extended to product areas involving possible threats to the 
health and safety of various categories of Canadian citizens. Impreg
nation of infants' apparel with an allegedly carcinogenic substance 
ttris) and the use of laboratory fluids containing PCB, both examples 
ofissues having potentially lethal consequences, hardly attracted the 
level of public response that such life-and-death policy questions 
might lead one to expect. Again, this was probably because only lim
ited categories of citizens were threatened by these products. By con
trast, policies relating to products or situations that potentially affect 
a larger number of more widely distributed persons seem to attract 
more attention, notwithstanding that they may not pose such severe 
risks as those facing users of more exclusive (in numerical terms) 
products. Cyanoacrylate adhesives, thermal insulating material, 
and mattresses may serve as examples ofwidely distributed products 
that have attracted more discussion than has attended other product 
appraisals. It is perhaps banal to suggest that this phenomenon could 
be partly explained by human self-interest and partly by making the 
self-evident observation that, ceteris paribus, more people generate 
more discussion than fewer people. In any case, there never seems to 
have developed the kind of widespread and intense popular concern 
about a scientific or quasi-scientific issue that would be needed if the 
issue were to be identified as a controversy. 

Senior officials acknowledge that they function mostly in a re
active manner. There is little time and few resources to monitor the 
market for new products whose hazards might occasion the greatest 
concern and for which testing might be done. There are simply too 
many new products. At the same time, officials acknowledge that 
only about six or seven issues per year reach the stage of being mod
estly controversial, i.e., attract significant media attention. They 
point out that the special board of review provision contained in the 
HPA has only been utilized twice. This allows interested parties to 
request a board, which then reviews the regulatory decisions taken. 
The infrequent use of this provision is cited as one explanation of the 
absence of high level controveries. 

Because so few issues become controversial, it seems practical 
to suggest that special mechanisms could be utilized on those occa
sions when scientific controversy does arise. The problem, as we have 
seen throughout this study, is to determine whether controversy is 
based on scientific or testing dispute or on political and economic fac
tors. A brief account of the regulatory process involved in securing 
motor vehicle crash protection for infant and child passengers will 
illustrate a few of the problems. 
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The process began late in 1970 at the behest of the Consumers' 
Association of Canada (CAC) and involved consultation among the 
CAC, CCA, Transport Canada, provincial highway safety authorities, 
the Canadian Standards Association (CSA), and commercial inter
ests.P A CSA subcommittee chaired by a CAC representative was es
tablished to develop a safety standard for child restraint. This con
sensus approach was to no avail because a suitable compromise over 
safety, convenience, and price could not be reached. 

There were also disputes over test methods and results. The CSA 

subcommittee intended to develop a product standard based on crash 
simulation or dynamic tests, for which there was little precedent. 
Consequently, in 1972, the Minister of CCA announced interim reg
ulations based on static testing. These were similar to US regulations 
(still in effect in the US today). Under continued CAC pressure, the 
Minister directed that regulations be drafted to include crash sim
ulation tests. A recent CCA brief summarized the technical dispute 
at that stage as follows: 

"This was done, in very large measure, on the basis of the draft 
standards prepared by the CSA subcommittee to that point. How
ever, the particular draft specifications for maximum movement 
of the head of the anthropometric device (test dummy) in the 
crash tests developed by the subcommittee were rejected as to
tally inadequate. No reference points relative to the vehicle seat 
or test sled were then specified (i.e. the total movement was to 
be measured regardless of the initial or final position) and the 
limits suggested appeared to bear no rational relationship to ac
tual vehicle interior dimensions and configurations. Rather, 
they were apparently based on unimproved performance capa
bilities of a range of child restraints then available. Admittedly, 
precise data on vehicle interiors was limited. On the other hand, 
the overall limit of 26 inches suggested in the subcommittee pro
posal for forward head movement, for example, appeared very 
likely to permit violent head contacts in the large majority of 
vehicles on the road. In tests conducted for the department in a 
full-sized Buick body configuration, 26 inches of dummy head 
movement resulted in an off-scale (over 200 G) reading for impact 
of the head of the test dummy against the instrument panel. 
Tests were also conducted in a smaller Ford body. 

"The CAC was unimpressed, and apparently remains unim
pressed, by those arguments. The data base was questioned and 
there were suggestions that head impacts against parts of ve
hicle interiors were acceptable provided they were not too vio
lent. On the other hand, neither the CAC nor any authority on 
the subject seemed prepared to offer advice on just how (exces
sive' violence might be determined and judged.">" 
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When the Minister's intentions to proceed were made public, 
strong opposition arose from manufacturing interests. Despite these 
objections, regulations were promulgated under HPA in May 1974. 
Static tests were used to devise these regulations. By November 
1975, new requirements were added based on crash simulation tests 
but an eighteen-month delay in implementation was allowed because 
ofthe major effect foreseen. In 1978 the American Consumers' Union 
tested safety devices against the stronger (than US) Canadian safety 
standards and judged them to be unsafe. CCAtested them again but 
did not replicate the US results. Some devices exceeded allowable 
limits in other aspects of safety. The CAC protested and the ensuing 
publicity resulted in a rapid fall-off in sales. 

To respond to this latest round of the regulatory process, CCA felt 
compelled to employ a special device. Interestingly enough, it did not 
utilize the board of review mechanism allowed by the HPA; instead 
it created a special task force to advise the Minister. At time of writ
ing the task force is still deliberating. 

In its brief to the task force, CCA summarizes its view of the net 
effect of federal regulatory efforts as follows: 

"All of the foregoing history might reasonably lead the Task 
Force to conclude that the general public would by now be dis
inclined to place any confidence in the regulations, in their 
administration or in products meeting their requirements. How
ever, self-fulfilment of frequent prophesies about consumer re
jection of these products has thankfully not occurred. It appears 
that, while often controversial, public statements by the CAC and 
others may have had a very helpful effect in heightening public 
awareness of the need for child crash protection and the fore
going historical perspective is not to deny such beneficial aspects 
of the opposing positions. 

((Areport prepared by McGill University (31, 31A) indicates that 
over 80% of 919 parents surveyed-own (or, in the case of older 
children, have owned) children's car seats. It also indicates that 
a majority of current users are conscientious in taking advan
tage of the available added protection afforded by installing the 
supplementary anchor and connecting the "top tether" to the 
anchor when the seat is in use. At the same time, it is pointed 
out that this added protection would not be available if the cur
rent performance requirements had not been put in place in spite 
of objections. Moreover, less than 10% of those surveyed gave 
their reason in not currently using car seats or using them im
properly as (inconvenient for parents,' (difficulty installing' or 
(difficulty using.' It is also impossible to reconcile the frequent 
suggestions that the current regulations underlie problems of 
non-use or mis-use with the fact that much more serious prob
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lems of this kind exist in the US where current regulations in
clude no crash performance requirements whatever. In that coun
try, 93% of children are not properly restrained in the available 
products." 54 

Although the above account cannot possibly do justice to the con
troversy over child safety in cars, it does illustrate the continuing 
problem. Testing methods and results were a central issue and per
haps could have been aired in a more public forum. But economic 
interests and CAC/CCA political sparring were equally important fac
tors in the process. CCA, however, thought the situation important 
enough to launch a task force, even though it felt that its own stand
ards were already much more stringent than those in the US. The 
task force, however, was not particularly designed to resolve scien
tific and technological controversy as such. Its purpose was to gather 
views from all parties, and provide the Minister with another con
sidered opinion. 

This case spans almost a decade and hence is probably not typical 
of others the CCA faces. It does show, however, the difficulty in iden
tifying criteria that would help determine when a technical dispute 
is sufficiently strong to be both the major determinant of controversy 
and as well to be called a scientific controversy. No criteria readily 
emerge either from this case or from the six or seven modest contro
versies which CCA faces each year. 

Like EMR and HWC, CCA's general operating habits are not con
ducive to dealing with scientific and technological controversy even 
where there is agreement one exists. It prefers to keep issues under 
its control. The task force on child safety functioned in a very quiet 
behind-the-scenes fashion. CCA must function, moreover, with only 
a modest, technical capability of its own, and is dependent primarily 
on other departments or private laboratories for testing. It is cer
tainly much more dependent on external resources that is HWC. 

The child safety issue involved considerable interplay with 
American testing data, although CCA clearly did not entirely defer 
to it. The availability of US and other foreign data however, cannot 
be dismissed lightly. It presents both problems and advantages for 
regulators and those being regulated. Costs alone suggest that some 
international division of labour in testing is helpful. At the same 
time, however, regulators cannot afford to accept such data in an 
unquestioning fashion because it may well be invalid. Moreover, par
ties with an interest in the question will often demand that Canadian 
tests be carried out. 

Conclusions 
Although there are limitations to the kinds of decision-making evi
dence provided in this chapter, the brief profile of three departments 
does allow some concluding observations. Decisions involving real or 
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potential scientific and technological controversy were not the cen
tral concerns of the three departments during the last half of the 
1970s. Departmental priorities resided elsewhere, whether viewed 
by senior officials, the media, or parliamentary critics. Among the 
three departments, however, there was considerable variation in the 
annual incidence of potential scientific and technological controver
sies, or at least disputes. EMR had on average about one per year, CCA 
had six or seven, and HWC about fifty. 

When, from time to time, a department deemed it necessary, or 
was required, by political pressure, to create special mechanisms for 
review (as in the case of the Hare reports and the child safety task 
force), such mechanisms were only partly triggered by scientific and 
technological controversy as such. Broader political and economic 
factors were also present and were necessary to create the impetus 
for review. Consequently, review mechanisms were not specifically 
designed to address whatever scientific and technical dispute may 
have been present. 

As could be expected, the variables that determine whether a 
dispute becomes a controversy are numerous and it is therefore dif
ficult to predict which issues will reach the status of a controversy. 
The size and geographic dispersal of the constituency of people af
fected by a good or product, the number and size of producer firms 
involved, the degree to which there are several departments with a 
jurisdictional stake, and the amount and persistence of media criti
cism are all factors that could influence the determination of a dis
pute's status. 

The analysis shows that departments are essentially reactive 
agents. In this context, several issues affect the possibility of reform. 
First, there are a number of disputes that are of minor consequence; 
either they require no review or, on occasion, they could be reviewed 
very quickly if a proper forum were available. Second, it is important 
to link the departmental profiles to the earlier discussion of central 
decision making in Chapter II. Not only is there a government-wide 
agenda, but many of the individual disputes and decisions are dele
gated to departments precisely to enable government to function 
properly. Not all decisions are made at the centre; they are assigned 
to departments to secure a speedier and more efficient resolution of 
a problem. Not all disputes require Cabinet resolution, and agenda 
are not so overloaded that departments are incapable of making and 
reviewing their own decisions. The central problem, which is stressed 
in the final chapter, is the degree of control over who has the power 
to launch a review mechanism regardless of the nature of the dispute 
or the scale of its consequences. 

It should be stressed, however, that departments are often de
pendent on each other and face interdepartmental pressures, criti
cisms and restraints. CCAis dependent on the scientific and technical 
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bases of HWC and others. In many cases HWC can only act in an ad
visory capacity because the statutory authority resides with other 
agencies, e.g., Agriculture or Environment. EMR faced internal crit 
icism over the Hare report from HWC and Environment, but EMR's 
views prevailed. 

Therefore, between the centre of government (the cabinet and 
central agencies) and individual line departments with individual 
legal and political powers, there is an important middle realm of 
interagency relations that cannot be ignored. These relations are 
affected and reinforced by the general norms of cabinet government, 
by desires to keep ministers out of trouble (especially media trouble), 
by normal bureaucratic inertia, caution and habit, and by real or 
perceived restraints on the use of financial and personnel resources. 
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v. Concluding 
Observations 

The central purpose of the study has not been k construct a narrow 
pure definition of scientific controversy alone. Rather it has been an 
attempt to discover how the broader notion of scientific and techno
logical controversy is defined, viewed, and dealt with by decision 
makers. This required a look at several kinds and levels of evidence. 
First, one must fully understand the general policy and decision pro
cesses and their numerous conflicting.characteristics; second, one 
must appreciate, in general, the way scientific and technological data 
and advice are acquired in government; and third, one must appre
ciate the nature of individual departmental mandates, agendas, and 
operating habits, as well as the nature of relationships among inter
dependent departments. Finally, it is helpful to look briefly at illus
trative examples, as we have in Chapter IV (i.e., Hare committee, the 
Amaranth case, and the child car seat safety question). 

My conclusions are drawn from each ofthe above elements ofthe 
study. They are also couched in full recognition of the limitations of 
the study, i.e., resource and time constraints necessitated a concen
tration on only three departments. Obviously a more complete un
derstanding could be obtained if more departments were examined 
over a longer period, and if decision processes were seen from the 
point of view of outside interest groups or the media as well as from 
the inside viewpoint of senior officials. In the context of the strengths 
and limitations of my approach several concluding observations can 
be made. 

Scientific and Technological Advice and Controversy in Fed
eral Decision Processes 
As pointed out in Chapter III, the federal government has many ways 
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of acquiring scientific and technological data and advice for its reg
ular policy and decision-making processes. Among the sources avail
able are its own departmental experts and those from other depart
ments. Government can also acquire data by periodic recourse, 
formally and informally, to bodies like the National Research Coun
cil, to consultants and international and foreign agencies, and to in
quiries and task forces. Scientific and technological variables are 
thus an essential and important influence on government decision
making processes. 

One can conclude, on the basis of the approach used in this study, 
that these processes of obtaining scientific and technological data 
and advice are very often quite inadequate. Acceptable decisions are 
made on the basis of such advice, and it is competently and consci
entiously tendered. However, we identified in Chapters III and IV 
some general problems that are a cause for concern. These include 
the declining levels of R&D funding as well as manpower in the 
1970s, the absence of readily available outside sources of advice from 
the organized scientific societies, the problems of utilizing the data 
of international and foreign scientific and regulatory bodies, and the 
dependence of some individual agencies on the research and data 
acquisition priorities of other federal departments. 

These problems could lead to a decline in the overall quantity 
and quality of scientific and technological advice, and hence in a gen
eral way reduce the ability of decision makers both to resolve con
troversies when they arise, and equally important, to anticipate 
them well in advance of the time when decisions are made. A more 
complete judgement about the general quality of scientific and tech
nological data and advice would require a much broader study, al
though a consensus about its adequacy would, under any circum
stances, be difficult to achieve or measure. This study suggests, 
however, that there are strong grounds for concern about this ques
tion and that more resources are justified. 

Although scientific and technological variables are important 
aspects of decision processes, one is forced to conclude that scientific 
and technological controversies are, on balance, viewed by decision 
makers as peripheral to the formal decision process in comparison 
with competing political, economic, legal and other elements. This 
is partly due to the problem of definition and perception. The analysis 
has shown that science and technology is perceived by officials to in
clude causal or correlational knowledge, testing, and even the ab
sence or withholding of information. It must be remembered, how
ever, that economic and political variables are not subject to 
definitional unanimity either, particularly in specific decision-mak
ing situations. 

The peripheral status of scientific and technological controversy 
is also caused by the difficulties in knowing when a scientific and 
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technological dispute has become a controversy, for decision makers 
must constantly deal with dispute and conflict. The policy and deci
sion-making process has numerous elements and is characterized by 
contending ideas, ideologies, priorities and agendas as well as the 
need to utilize and assign political value to several instruments of 
governing, including exhortation, regulation, expenditure and tax
ation. This complexity is found particularly when decision making 
is viewed in a total governmental context. Complexity is also appli
cable, however, at the departmental level. 

Other kinds of evidence also revealed the peripheral status of 
scientific and technological controversies. Such evidence included 
the views of senior officials, the form of written cabinet documenta
tion, recent experiments in regulatory reform such as the SEIA pro
cess, and other published literature on the decision-making process 
in Canada and abroad. 

While the three illustrative cases - the Hare report, Amaranth, 
the child car seats - do not in themselves provide a basis for gener
alization, they do highlight several important issues. Despite the fact 
that its subject (the management of nuclear wastes) involved consid
erable scientific and technological controversy and public concern 
and did not require immediate resolution, the Hare committee was 
not structured to deal with these issues publicly, although it could 
have been. The Amaranth controversy showed, among other things, 
the difficulties of presenting a scientific testing dispute between US 
and Canadian regulators and experts, and also how the media inter
est can be quickly lost when detailed explanations are necessary. It 
was a case, moreover, in which a department, HWC, had sole juris
dication and could and did act swiftly. In the child car seat contro
versy, CCA was much more dependent on others for testing data. This 
issue shows how, despite almost a decade of dispute, CCA did not act 
upon its own statutory provision to create a special review panel. In
stead, it chose a less visible and less public task force to review the 
question. 

These cases differ and one cannot generalize, but they give some 
indication of the flavour and texture of detailed controversy and of 
the difficulty in deciding to what degree scientific and technological 
issues are the dominant concern. 

In general, it is understandable why scientific and technological 
controversies are not recognized automatically by decision makers, 
although technical and scientific factors are accepted as essential 
requirements for informed decisions. The inability to recognize con
troversies can be costly in some cases. Departments are capable of 
doing much better. Reform is needed to ensure better scientific advice 
in government, and to find means of dealing more effectively with 
special controversies when there is agreement that they exist. 

•
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The Reform of Ongoing Scientific and Technological Decision 
Processes Within Departments 
It is difficult to propose specific reforms for day-to-day scientific input 
into departmental decisions. Ministers and deputy ministers are not 
usually scientific and technological experts. However, it would be 
both unwise and impractical to recommend that senior managers re
quire better education in science and technology or that more deputy 
and assistant deputy ministers should be scientists; an equally 
strong case could be made that they should be economists or financial 
experts. Indeed, if one added the ideal attributes of senior decision 
makers, they would have to become experts in everything, which 
means, of course, that they should be generalists - which, indeed, is 
what most of them are! 

There may be some merit, however, in the idea of a senior ADM 
for science, or a science adviser, for the larger science-based depart
ments. As we have seen, EMR has an ADM for science but this official 
has been preoccupied with preserving the technical personnel base 
ofEMR against budget cutters, and has had a more limited role in on
going strategic technical advice to other ADMs. Nevertheless, a good 
case could be made that such a senior adviser could act as a catalyst 
to ensure that scientific and technological issues and controversies 
are identified, aired, and when possible, resolved at the department's 
executive level. 

The executive levels (DM and ADM) of individual line depart
ments function in different ways depending in part on the manage
rial style of the deputy minister (and of the minister) as well as the 
size of the department. Thus, there are differences in the way sci
entific and technological advice is communicated to, and shared 
among, these senior officials. Legislation to improve communication 
is impossible because decision making at this level is highly person
alized and depends on individual relationships. Moreover, the deputy 
minister is often beseiged by other demands and governed by other 
general norms of cabinet parliamentary government. 

Despite these difficulties, however, it should not be too difficult 
for departments to ensure that the documentation they produce for 
senior decision makers contains sections specifically dealing with 
scientific and technological issues. Such a section should also be in
cluded in Cabinet documents and background papers. This sugges
tion does not imply that all such documents should be read by every 
senior official or minister of all departments involved in any given 
issue, but that a greater number of scientific and technical issues 
should be examined and discussed, and taken into account, than 
would occur without such a provision. A case can certainly be made 
that scientific and technological consderations deserve a paragraph 
in policy documents, particularly when there is perceived scientific 
and technological controversy, as much as do other items in the cur
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rent documentation, such as economic, financial, political, federal
provincial and inter-departmental considerations. 

It should also be reiterated that departmental capability to pro
vide senior management with timely scientific and technical advice 
cannot help but deteriorate if government-wide budget cutting con
tinues to be directed primarily at science budgets and personnel. 

There are some reforms in day-to-day decision making that are 
worth trying, but reforms on a broader front are even more necessary. 
Before examining this broader area of reform, I shall summarize my 
views about whether criteria for creating special mechanisms for the 
review of scientific controversies can be devised. 

The Absence of Criteria for Creating Special Mechanisms for 
Scientific Review: Departmental Agendas Versus Govern
ment-Wide Agendas 
This study points out the peripheral place of scientific and techno
logical controversy in the decision process, but it also shows that 
there are numerous instances in the total governmental agenda 
where scientific and technological controversy is perceived to exist, 
and that the number of these instances varies among particular de
partments. One of the expectations I had before carrying out the 
study was that the frequency of such controversies on a government
wide basis would be so great in any short period, one to three years, 
that creating special mechanisms (e.g., inquiries, boards) to review 
all such controversies would be impossible or would merely duplicate 
other review mechanisms (e.g., economic, political) already avail
able. In the light of the study, I still hold this view. 

The analysis of the three departments does show, however, that 
any single department's agenda of real or potential scientific and 
technological controversy varies greatly. For example, EMR'sagenda 
probably consisted of three or four issues over the four years exam
ined, while CCA'scontained about eight decisions per year and HWC's 
about fifty per year. Thus, all other things being equal, some de
partments could quite easily, if they were willing, accommodate spe
cial mechanisms of review for some controversies without imposing 
intolerable burdens on themselves. For other departments this would 
present very real problems, and could seriously detract from the 
proper management and implementation of their other numerous 
duties and programs. Even for those departments that function at 
the "hazard-of-the-week" pace, a better and more open review of some 
of the controversies is both possible and desirable. 

Given that the study shows special review mechanisms could be 
utilized, the key questions remain. Are there criteria that could help 
establish or automatically result in a review mechanism? And, if so, 
how would such mechanisms relate to other avenues ofreview? More
over, how does one ensure that the mechanism chosen is especially 
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suited to examining scientific and technological controversy rather 
than other kinds of controversy? This study concludes that it is im
possible to devise acceptable criteria for the establishment of special 
review mechanisms. Whether there is sufficient scientific and tech
nological controversy to warrant a special review of a specific project 
or policy is inherently a political decision, as is the question of 
whether political and economic variables should be weighted more 
heavily than scientific and technological variables. There are no cri
teria that would a priori command consensus on ultimate political 
judgement and the ranking of priorities. 

A General Approach to Decision-Making Reform 
The inadequacy of current decision processes to deal with some major 
and minor decisions remains. A central problem with Canadian fed
eral institutions is that decisions about creating special reviews are 
left, far too exclusively, in the hands of ministers and senior officials. 
In part, of course, this situation flows from the very nature of cabinet 
parliamentary government. Wholesale reforms to the decision pro
cess must be made so that an increased number of points of leverage 
and decision-making power rest in the hands of those outside the po
litical executive, who can then exercise greater pressure for special 
review mechanisms when certain decisions are deemed worthy. It is 
within this context that the several reforms cited in earlier chapters 
deserve comment. 

In Chapter II, the Cabinet Committee and envelope system, the 
Environmental Assessment Review Process (EARP), program evalu
ation, the SEIA process for regulatory evaluation, freedom of infor
mation legislation, and the reform of parliamentary committees were 
reviewed. Each of these reforms had its own particular origin, and 
was not necessarily coordinated into a systematic process of evalu
ation. Coordination is probably not possible. Some processes are in
herently ex-post and others ex-ante systems of evaluation. 

Each of these elements of reform are desirable. So also are eval
uation mechanisms that allow scientific and technological variables, 
effects, and controversies to be assessed. Can they all be integrated 
without inducing paralysis in the decision process? Can or should 
they all be made statutory in nature? Which kind of evaluation 
should bejudged to be the most important? For how long? Who should 
make such judgements? 

A perfectly rational federal government, which has the time to 
think soberly about its decisions and then to evaluate them, should 
presumably be able to balance at least the following variables, val
ues, or ideas: 

- economic and financial 
- political 
- legal and legislative 

92 



- regional and urban 
- social and redistributive 
- environmental 
- foreign and international 
- scientific and technological. 

All are valuable, desirable bases upon which to make decisions. 
There can be no doubt that the federal government should con

sider carefully and systematically how scientific and technological 
data and advice are utilized, and how controversies can be aired and, 
where possible, resolved. A centralized system of alerting decision 
makers and the public to the existence of controversies is not nec
essarily the answer. For example, making environmental assess
ments statutory will not automatically result in publicizing contro
versial issues, but careful consideration of how environmental 
hearings could deal with controversies might lead to improvements. 
Normal program evaluations might well reveal similar instances. 

The SEIA process for reviewing major new regulatory proposals 
could be one vehicle of airing, from time to time, scientific and tech
nological controversy. The prior consultation with interested parties, 
required by the SEIA process, will generate some concerns about sci
ence and technology. But it is my view that on balance, the SEIA pro
cess is of limited use because it was designed to improve economic 
assessment. There are already numerous difficulties in dealing even 
with this aspect of the regulatory process without burdening it with 
even less well-understood variables. Far more fertile ground for re
form can be found in the combination of freedom of information leg
islation and the reforms of Parliamentary committees. 

New federal freedom of information legislation should bring 
more scientific and technological controversies to light. Unfortu
nately Sections 20, 22 (3) and 23 of the proposed legislation contain 
indefensible clauses that restrain optimism about reform; clauses 
under which product, environmental, and other testing reports and 
studies may be withheld. These include instances where "the head 
of the institution believes, on reasonable grounds, that the results 
are misleading." These clauses should be deleted from the bill before 
it is passed by Parliament. An amended freedom of information bill 
would have considerable potential to bring to light issues that did not 
contain scientific and technological controversy. 

Not all scientific and technological controversies will be conten
tious or important enough to warrant time-consuming review. How
ever, they should still be made public. Some issues that are contro
versial deserve a forum for scrutiny and this is where Parliamentary 
committees, in combination with freedom of information legislation, 
could provide a useful basis for reform, albeit limited reform. The key 
is to give committees the power to investigate and the necessary staff. 
At the very least, committees could determine if issues really are 
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scientific or if the scientific concerns are actually a smokescreen for 
economic and political factors. 

The avenues for reform must be kept in perspective. The reforms 
suggested here would air and resolve only some of the problems that 
may arise some of the time, but they would be a major improvement 
on existing conditions. They would probably not be useful in resolv
ing major controversies that require such extensive new research 
that only extraordinary devices can be used. In such cases, royal com
missions, task forces, and the like could be used. 

When political pressure is strong enough to force the creation of 
such mechanisms there is no automatic guarantee that they will be 
well-suited to explore scientific and technological issues, or that com
missioners and ministers will reason on the basis of evidence pre
sented to them. This study has tried to focus on the realities of de
cision making. It shows that some reforms are both desirable and 
feasible, and encourages thorough consideration of the kinds of re
form that can contribute to real rather than theoretical solutions to 
an ill-defined but important aspect of public decision making in 
Canada. 
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