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There is a segment in Alice in Wonderland in which
Alice asks the Cheshire cat,
“Tell me, please, which way ought | to go from here?”
The cat grins and replies:
“That depends a good deal on where you want to get to.”

1.0 Context

The policy maker asks: “What is the value
we place on this matter?” “What is
acceptable risk?” “Why should we take
action at this time, and how should we
allocate which resources to what purposes?”
The scientist asks: “How does the world
work?” “What is the cause effect
relationship in the phenomenon observed”.
Understanding “what is” is clearly different
from exploring and responding to the
guestions of “Should we take action at this
time?” “What do we value?” or “Where do
we want to go?” This is an important first
point of communication breakdown between
scientists and policy makers.

Holling et al. (1997) point at other
communications gaps between scientist and
policy makers. They observe that the
process through which pertinent scientific
knowledge is translated into policy is

extremely slow, cumbersome and expensive.

In contrast to this protracted process, policy
makers need to make decisions often
without the time available to amass
sufficient scientific knowledge. In this
context, Schon and Rein (1994) speak of the
“rigor or relevance” gap between
researchers and policy practitioners. This is
the gap between scientists who address

structured problems using a rigorous
scientific approach, and the relevant but
unstructured societal problems that policy
practitioners have to deal with, which cannot
be adequately approached within the
scientific paradigm.

To explore this scientist-policy maker
fissure and options for its contraction more
carefully, this workshop addressed the
specific a problem statement about the
difficulty of communications between
science and policy makers (Appendix A).
This workshop began by identifying some of
the major obstacles to policy development in
Canada. Participants (Appendix B) then
discussed for which obstacles there might be
solutions. Participants went on to explore
blue ribbon panels and think tanks from
around the world while considering what
mechanisms would improve our ability in
Canada to communicate better among
scientists and policy makers . In preparation
for the workshop, participants were provided
a backgrounder regarding of think tanks in
different parts of the world (Appendix C)
and a synopsis of the current status of the
Canadian Environmental Protection Act
(Appendix D) to ground truth potential
solutions to the obstacles identified.



2.0 Problem statements

One common stereotype in the science-
policy discourse is that of the policy maker
asking impossible questions of researchers
with an interest only in short-term political
gain. The stereotypical scientist is interested
solely in pursuing a particular research topic
for the sake of interest and intellectual
curiosity. While such stereotypes are not a
true representation of reality, they do
characterize some of the tensions in the
science-policy interface.

Participants agreed that scientific research
and policy making are two very different
fields of activity, with their own goals,
priorities, quality criteria and rules, and
language. For researchers the production of
scientific knowledge is generally the overall
aim of their activities. For policy makers
such knowledge is only one of the many

elements that are to be considered in order to

develop, implement and evaluate effective
policy.

Experts from the field of science and the
field of policy also have different views on
what constitutes “knowledge” or
“understanding”. Scientists tend to be
acutely aware of the complexity of the
matter under investigation, of the fact that
conclusions are only valid in specific
contexts, and that there will remain
uncovered issues that could affect the
validity of the research results. Policy
makers know that knowledge has to meet
stringent scientific criteria in order to be
reliable, and they may also be aware of the
complexity of the issue. For them, however,
“knowledge” must generate

clear and unambiguous answers to questions
related to the development, implementation
and evaluation of policy. Policy makers

often will search out “knowledge” that can

be delivered quickly, and preferably without
high costs.

Although scientists and policy makers may
share the same goal, they do not necessarily
have the same long-term and short-term
imperatives. Combined with the fact that
they operate in professional worlds with
different rules and different priorities, this
can easily lead to misunderstandings,
miscommunication, irritation, frustration,
and sometimes, conflict. There is a
reasonable probability that to the scientist,
the policy maker’s question will seem

trivial, oversimplified and missing the point.
There is also a reasonable probability that
the scientist’'s answers to the policy maker’s
guestion, can appear to the policy maker to
be ambiguous, overly complex and also
missing the point.

An additional factor that perpetuates the
divide between scientists and policy makers
is that neither the field of research nor the
field of policy making is predictable and
stable. Within a field of scientific research
there are many different areas of expertise,
and within these spheres there are different,
sometimes conflicting or competing,
theoretical paradigms and schools of
thought. For policy makers this can lead to
the problem that when they ask the same
guestion to several different scientists, there
is a good likelihood that they will receive
several different answers.



The policy field is equally dynamic and
diverse: national, international and regional
policies may not be consistent, and different
policy makers may prefer different
approaches. Political and economic
developments can radically change the
nature and scope of policies. All this has an
impact on the utility of the input that the
scientific community provides.

Policy and science run on different logics.
Science has to insist on truth as a code or a
value (Opielka 2005). The logic of the
political-administrative

noted, if the policy makers do not know
what the science means, they cannot use the
words, and so will not accept the science

input.

Hence, one may argue that there is another
level in many organizations and businesses
and government that could serve a sort of
broker function, people trained at the
interface may have a more influential role at
that transition between science information
and its application to policy decision
making.

system enables the
arbitration of interests by
institutionalizing power in
law. Science aims at
comprehensive
clarification based on the
logic of empirical research
analysis. Further,
sometimes the policy
maker has the decision
already made for them
because of political
realities, that is, the
political-administrative
system is centred often on
politically driven decision
making and the science ha
little if any bearing at all.
This rejection of science is
exacerbated if the policy
maker cannot understand
the science, thereby
dismissing the science.

In many cases the scientis{
the chemist, the
toxicologist, may refuse to
simplify the science suit

the policy maker,

Our environmental science agenda
focuses most of its resources, perhay
percent, not on the principal agent of
environmental destruction and

change (that is, people) or on those wijo

will make decisions about how to
address such destruction and change
(again, people), but on the affected

environmental systems themselves. Thle

agenda concentrates on understandin
the basic physical, chemical and
biological systems operating on the
planet, and their interactions. The
agenda addresses to a considerably
lesser extent the ways that humans a
those systems; the social, cultural,
political, economic, and cognitive

determinants of those human effects, qr,

on the otheside of the coin, how natu
systems in turn affect humans.

Until we direct our research efforts mi
closely to align with an understandinc
the actual causes of environmental
change—that is, the decisions of the s
billion—we are not going to create the
knowledge we need to help us move
toward a sustainable global society.

KX

-Sarewitz 2003]

contending their science

has integrity that cannot be adequately
conveyed without its complexity. As just

Another dimension at
play is that policy
makers may have a bias
regarding the scientific
background or the
institution of giving
advice rather than
taking scientific advice
on a face value. Within
governments, during
the development of
policy options, well-
researched evidence
may be sought from
those sources that are
credible but outside of
the institution. This in
essence leads to a tier
system. Scientists
internal to the
organization provide
options, however,
management often
attempt to determine if
there are any flaws in
the arguments of
internal advisors. So,
while there is not
necessarily a formal

process, senior policy analysts may engage
outside scientists, thereby offering greater



opportunity for input, but potentially
marginalizing internal scientists.

Important in this context is that political and
administrative coordination of action is

being organized in a more or less vertical
setting whereas scientists are organized in a
more horizontal and less integrated way (and
see Shaw 1999).

Further, science is challenged by faith-based
beliefs (consider the example of intelligent
design compared to evolution, or the raging
debates over genetically modified foods).

Given the very different contexts in which
science and policy-making processes
operate, the interface between policy-
oriented research and public policy-making
is bound to be problematic. Even where
mechanisms for official communication
between scientists and policymakers exist,
such communication is likely to be confused
and sporadic.



Workshop patrticipants illuminated a number of atradjes to bridging the science-policy divide,
some of which have been described by Jacobs 20@5J.

2.1 Different ways of defining the issue

Policymakers and scientists often view problemgery different ways. For example, the
scientist may examine the biological, chemical, phgsical factors affecting natural
resource use. The policymaker may frame the sasuoe is terms of the likely economic
and political consequences of natural resource genant decisions.

2.2 Absence of mutual recognition in the policy makg process

Even where scientists and policy makers have a acomuefinition for a problem, they
may still fail to communicate. Scientists may nigw policy makers as legitimate clients
for their research results, and/or policy makerg ma perceive the research community
as a producer of relevant information for policykimg purposes.

2.3 Communication barriers

When scientists and policy makers work on the sprablem, their cooperation may be
impeded by the absence of a common communicatzndwork. This
miscommunication manifests itself in different ways

®| For the sake of efficiency and precision, sciegtishd to use technical
terminology to describe research problems and relseasults. Conversely, policy
makers tend to describe problems in socio-econdegel, or political terminology,
in reaching their target audience.

®i Scientific communication and policy-making commuation operate according to
very different time schedules. Policy makers tendgerate in the short-term,
scientists in the long-term.

& Policy makers must reconcile differing perspecti@ed opinions to achieve
compromise, whereas the scientific community titegperate according to objective
scientific findings, peer review, and burden ofdevice.

2.4 A policy preference for sources of information

Scientists and policy makers regard the role oémevel expert information in different
ways. For the scientific organization, outside mnfation may be considered more
reliable because it is independent, objective, medumably subject to internal
validation. For the policy making body, the motivae®l agenda associated with external
sources of information may be suspect unless spaityf sought out from credible
impartial external advisors.



2.5 Understanding the Context of Science in Polidylaking

A critical need in the scientist’s provision of @@sch results involves understanding the
context in which such results will be used. Scentoften fail to recognize that new
information they produce is only a partial consadiem in a manager's decision set. The
scientist often does not appreciate that numeratgutional, political, and legal issues
permeate, if not dominate the policy-making process

Scientists should be trained to expect their imt@vas and information may not provide
the impetus for immediate change in the way dexssare made, but that they can
provide information that could lead to incrememahnges over time, if the potential
policy maker considers the information as releart credible.

Public perception also plays an important rolenm formulation of policy. In some
instances people loose faith in government becexitgenal advocates generate
perceptions based more on ethical and moral cos@ara not on science. Scientists
need to understand that issues of morality and®ttan enable the public to influence
policy-making.

2.6  Timing the Provision of Advice

To be most useful, scientific information needd¢ocavailable at appropriate times within
the decision making process.

2.7 llluminating Uncertainties

When scientific uncertainties are determined ttugrice the use of science in policy
deliberations, uncertainties need to be treateddtemative scenarios, which is generally
is not the cased, particularly in environmentaigoénalysis. Typically, scientific
uncertainties are considered flaws in the anabisgssomething to be eliminated, if
possible. However, uncertainty is unavoidable ameéient both in science and in
environmental policy analysis (Haag and Kaupenjoh2001). Therefore, an approach
that allows analysts to determine the impact ohautcertainties on different policy
options is necessary. It is important for polegkers to know the consequences of
other policy choices if estimates of uncertaintyevéifferent than currently believed or
calculated.



3.0 Opportunities

Workshop participants sought solutions to
problems such as

=] Science jargon,

= The source of the science,

|®

I Trusting the scientists,
®i Suspicion of science,

| Academics being discouraged from
entering into the public policy arena, and

#| Scientists not understanding the
other elements that a part of the policy
decision making formula.

With this consensus understanding of the
different roles that science and policy
makers play in decision-making;
opportunities for improvement emerged.

In a functional science-based policy regime,
scientists establish criteria for assessing the
consistency of management decisions
relative to the available scientific
information. In an improved regime,
scientists would provide managers and
policy makers with the foundational
information for making reasoned decisions,
with the understanding that policy
considerations, not science, dictate
decisions. Scientists would objectively
follow scientific protocols in developing

new information, integrating and
synthesizing existing and new information,
assuring that information is interpreted

correctly, and assessing the probable
conseqguences associated with various
proposed management actions. The
understanding would be that managers and
policy makers would use scientific
information, legal mandates, societal
desires, political objectives, and other
factors to make decisions.

All policy decisions contain some level of
risk to resources as a result of long-term
implementation. Potential risks associated
with decisions can be numerous and might
affect, for example, community stability and
the long-term sustainability of resources
(Shaw, 2000). When making decisions,
scientists would understand that managers
strive to balance the array of risks associated
with their decisions with the values of goods
and services flowing to society.

Many suggestions for improving the use of
science in policy making were examined.
Participants concluded, consistent with NRC
(1995) that scientific information can be
more significant in its contributions to

policy formulation at particular stages than
in others.

Learning sabbaticals could be particularly
valuable. The concept is that the policy
maker is immersed in the research setting
and the scientist is immersed in the policy
setting for a defined period of time. This
could be a pragmatic approach to solving the
need to improve the interchange of the
cultures, recognizing the pragmatic

difficulty for exchanging staff for several
months within various institutions.



3.1 Key recommendations include:

L] Since good science is necessary for identifyingcgdhcts, policy makers should
learn to seek out scientific research that is cotetliprofessionally, with objectivity,
integrity and credibility, and free from politicaifluence and interference;

B Scientists can be educated to understand thatypolikers are a legitimate target
user group for their research results. For sonté@utisns, the obligations of scientists
could include bringing relevant research resulth&oattention of policy makers, with an
understanding that not all will feel comfortabletlwor need to assume this role;

= Scientific leaders need to better understand theypchange process. They may
need training in provision of policy advice, as & training to develop strategies for
targeting change in particular policies;

L] Preparing research results in a form that polickemaican easily understand --
such as policy briefs, outreach seminars, and tdo@tsultations -- together with
targeting such materials to the appropriate indiald, are essential in bridging
communication gaps;

L] Increasing the physical proximity of scientistptdicymakers appears to help
reduce the communication distance between them;

L] Exposing policy analysts in the area of environmeartexample, to science
training, economics training, systems training atiter formal training in relevant fields
could enable greater understanding of the toot#iiting science, that form the basis of
well rounded policy advice;

L] Reform some granting councils to make it explicéttto receive funding for a
research project there must be regard for poligyications of that research;

B Other research incentives could reward scientisis aitempt to improve public
policies. University schemes that count policy otgel research in tenure reviews are an
example of such incentives;

L] Institutions can make use of opportunities thatianovative and creative in order
to improve communications between scientists adidypmakers, for example, by
requiring continual and mandatory workshops betwbertwo cultures;

L] Secondment (mainly temporary) of senior scientsisolicy-making bodies
within government is a good way to build institutzd bridges;

L] Participants concluded, consistent with NRC (1988) scientific information
can be more significant in its contributions toippformulation at particular stages than
in others.



B As a corollary to the above, involving policy makearly in the definition of the
research agenda may improve both the scientig&sitadn to further the understanding of
the problem and increase the commitment of poliekens to eventually implement a
science-based solution;

= Research that focuses on urgent problems, havimgigtrable impact on
particular communities is more likely to attrace thttention of policymakers;

] The degree to which decision-making in such bodésbe made transparent
(through public hearings) and explicit (througtklimy specific policies to clear scientific
evidence) will improve the impact of research fingk;

] In some circumstances, unexpected political ch@ngeides opportunities to
inject scientific findings into policy debates. &aiists should be aware of these sudden,
and often unexpected, opportunities to influeneepblicy process;

B Developing regulatory oversight bodies that briogether the interests of
industry, consumers, producers, and scientistg@od way of formalizing the
involvement of science in policy processes;

L] Policy makers should be encouraged to bring s@nitito their inner circle of
reform advisors. Using scientists as advisors grgight committees, in public hearings,
and as providers of second-opinions helps to impthe quality of policy-making and
overcomes the communication problems between tresps;

L] Think tanks and expert panels commissioned by tvermment, that stand alone,
should be able to generate results that are noeiméed by government. Such think
tanks can collect evidence regarding a specifistjoie posed by the sponsor, make
recommendations based on the evidence they gatmserve an important function for
particular issue for which the government is segladvice;

L] Non-governmental organizations play an importatg, narticularly in the policy
advocacy process. Forging strategic alliances mtieading nongovernment
organizations and research institutes helps torerikat policy advocacy and research
management science are consistent with one anafieepublic, often through non-
governmental organizations, increasingly serveanasmportant linkage between
scientists and policymakers, and influences goventrpolicies on issues with important
scientific foundations (NRC 1995);



Ensuring that science is more relevant to socgepatrticularly important to those working

toward developing sustainability. Cimorelli and I8t2005) raise six key questions pertinent to

the dialogue on bridging the divide:

] Are scientists asking and answering the right qoes?
Are the data and associated analyses availabledtorderstandable by the

i}
targeted policy makers?

|

Are the findings seen as accurate and trustworthy?
Are the results provided at a scale relevant toagament decisions?

Is the information timely in relation to potent@gcisions?
Are the findings useful given the constraints ia golicy making process?

Participants confirmed that formalized training of scientists in the elements that contribute

L]
to public policy formation is of paramount importance.



Government policy often appears to the
scientific community to be unconnected to
science, representing the results of value-

choice. Disagreements over perceived risk
are commonplace in the environmental
policy domain. This is in part attributable to

based pressures from
different groups, as is
natural in a
democratic system of
government (NRC
1995).

The absence of
sufficient and
applicable science
can result to poor
environmental policy
outcomes such as
irreversible damage
to the environment or
a waste of public
resources in efforts to
remediate conditions
beyond the extent,
from a scientific point
of view, to which the
situations can or
should be controlled.

Natural sciences are
only one contribution.

[S]cience is not about providing answers t

a paucity of public
education strategies to

society's problems. Rather science providéds communicate the science

a way to address systematically problem:

and policy outcomes in a

the basis of an understanding of the naturgl \5nner that accounts for

world. Each conclusion is merely the best
hypothesis to fit the available data. Wher
debate has strong economic, national
security, or health implications, the

public values.

Policy analysis,

problems become long equations with many particularly

variables, only a few of which may be
scientific or technical in nature. ... As
scientists, we are called upon to find the
solution that fits within political, social, and
economic boundary conditions. As the
boundary conditions inevitably change,
scientists appear to disagree, the media
reports on the controversy, and the public
watches in frustration. Uncomfortable with

moral implications and value judgments, W

remain outside the mainstream of the
decision-making and allow poliayrakers tc

set the course while we criticize from afar.||.

and we find ourselves among the followers
of change rather than the leaders.

-AAAS 1999)

environmental policy,
should require the
consideration of
guantitative scientific
information and
indicators. How such
information is
constructed and used in
policy analysis is critical
to determining the types
of policy options that can
be generated, and the
means by which those
policy options will be
evaluated.

Many suggestions for

If social science is not used in policy
development, problematic effects may result
with a range of unintended negative social
impacts, or policy failure because of a lack
of institutional capacity for enforcing the

policy.

improving the use of science in policy
making were examined. Participants
concluded, consistent with NRC (1995) that
scientific information can be more
significant in its contributions to policy
formulation at particular stages than in
others. Scientists and decision makers can
be trained to recognize and thereby
overcome the differences in their cultures
and engage in innovative interaction venues
to account for these differences.

Participants expounded that in some
circumstances, even where there is
consensus on the policy outcome between
policy makers and the scientific community,
policies can fail because public were not
engaged, and disagree with the policy



To solve environmental problems, in
particular, problem statements must be well
defined, with more precise questions being
asked in a language shared by scientists and
policymakers. Scientists must understand
the importance of timely, credible
information that is responsive to the
guestions asked by decision makers.
Scientists should explicitly state the
significance of their findings and the
limitations inherent in the information they
provide. They should also identify additional
guestions that are raised by their research
and the potential cost of addressing these
guestions.

More overt deliberation must be given to
providing an enabling structure that
generates the types of interactions necessary
for the provision of objective balanced
advice.

The use of science is essential to enhancing
and maintaining a sustainable society.
Scarlett (2004) finds, as discussed by the
workshop participants, that policy analysts
cannot develop and evaluate policy options
without some understanding of the science
underpinning systems performance. They
cannot evaluate options absent any
consideration on anthropogenic stressors
that detract from sustainability, and some
idea of the possible scope, duration, and
risks to human health, the environment,
social systems and economics that are
generated by the activities and products of
human action. This is not without
challenges. The complexity of systems is
further challenged by dynamics, stochasim
and change. Policy analysts and scientists
alike need to account in for science being a
perpetual discovery process. Complexity,
change, incomplete knowledge and
uncertainty need to be accommodated in,
rather than be considered a reason for
exclusion from policy considerations.

While time, human and financial resources
limit our ability to generate and apply
information relevant to understanding the
implications of different decisions and
policy choices, an overt decision is needed
to evaluate how much information is
sufficient for policy formulation. The most
distinctive challenge in any interface of
science and policy making is,
fundamentally, about values.

This creates a fundamental challenge in that
for the scientist to maintain credibility
within the traditional science community,
scientist can only advocate so far without
undermining their own authority. This
points to the important need for science
brokers, for intermediaries that
communicate the policy needs to the
scientists and the science findings to the
policy makers while incorporating public
and stakeholder outreach and education..

The essence of political decision making,
however, is coalition-building, which is not
what a scientist does. There are distinctly
different ways in which different disciplines
believe the decisions in their domain should
be made, but politicians, if they're not
already ideologically-driven and already
decided upon the end point, are coalition-
builders. What they want from their policy
analysts is to know "Is everybody on side?"

When a scientist believes passionately that a
policy change is needed because of research
outcomes, then the challenge is to find the
strategy that will have the necessary policy
impact, recognizing that the public is an
important vehicle, which may be

bewildering and foreign for scientists.
Scientists should be part of the coalition
building by bringing impartial facts to the
fore.



Cabinet ministers tend to the bias of not
making policy on the basis of science, but
often on the basis of public opinion. For
scientists to exert influence logic is not
sufficient. Mobilizing a critical mass of the
public that politicians need to pay heed to
will enable scientists to more pragmatically
influence policy.

Nevertheless, think tanks and expert panels
commissioned by the government that stand
alone should be able to generate results that
are not influenced by political agendas.
They can collect evidence regarding a
specific question, and make
recommendations based on the evidence
they gather. Such think tanks can serve an
important function for particular issue for
which the government is seeking advice.

Relevant to the workshop discussion,
Kolkman (2005) concludes that the analysis

of mental models will identify
communication barriers, by revealing the
experiences, perceptions, assumptions,
knowledge and subjective beliefs that a
“mental model user” draws upon to reach
his conclusion about some issue. Mental
model analysis assesses tacit knowledge,
broadens the narrow understanding of a
problem by confronting one decision
maker’s, stakeholders’ or scientist’'s map
with the map of others, brings to light
alternative perspectives on the problem,
encourages negotiation and helps to reduce
destructive conflict. The concept is that by
eliciting a person’s knowledge, that
knowledge is consequently opened up to
discussion. The results will be useful for
helping policy makers, but also for scientists
and stakeholders to enhance their mutual
understanding.
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Science-Policy Futures Workshop
McMaster University, Hamilton, Ontario

May 18, 2006
Agenda

The Issue:

The science/policy interface is of fundamental imgace if we are to achieve a sustainable
future for Canadians. Successfully navigatingititerface is no simple matter. It is generally so
that policymakers are not well versed in the sasndt is also generally so that many scientists
are unfamiliar with the process of formulating amglementing public policy. Scientists and
policymakers could be natural allies in the effédpromote more sustainable policies,
although, the interchange between the two disa@glis often under-developed and by and large
functions poorly. There are explanations for thifie scientist tends to observe a natural
resource management problem and examine the bialpghemical, and physical factors
affecting natural resource. The policymaker maynfgahe same issue in terms of the likely
economic and political consequences of naturalureeomanagement decisions.

1. # obstacle to science use in policy
development in Canada
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12:00 Lunch
1:00 Review of models that use “blue ribbon panelséxpert round Lourie
tables to enable science to inform policy (matenaill be provided in
advance. e.g.: US National Academy of Science Rdifal Society,
C.D. Howe institute, Calmeadow)
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Define workable science/policy process: What
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! will use CEPA review as a model to determine effect
mechanisms for science to contribute to sound ypolic
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a rapporteur

3:30 Plenary, to report on findings
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Tysheko, Michael
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The Canadian Context

The purpose of this document is to provide
the participants of the Science—Policy Fu-

tures Workshop with a common under-

standing of recent and select developments
in national science policy advice in Canada,
and also in the United States and the United
Kingdom.

Profiled are the Council of Canadian
Academies (formerly the Canadian
Academies of Science), the American
National Academy of Sciences, the United
Kingdom’s Royal Society. (An extended list
of this kind might also include organizations
such as the Australian Academy of Sciences,
the Austrian Academy of Sciences, the
French Academy of Sciences, the Royal
Danish Academy of Sciences and Letters,
the Royal Netherlands Academy of Arts and
Sciences, the Royal Swedish Academy of
Sciences, the Science Council of Japan, the
Third World Academy of Sciences, and the
Union of the German Academies of
Sciences and Humanities, to name a few.)
Also profiled briefly are Canada’s Institute
for Research on Public Policy and the C.D.
Howe Institute.

This document is not a comprehensive
review of each think

existing policy instruments within the
federal and provincial governments.
Advising the Federal Government

The federal government initiated a
government-wide exercise in 1998 to

address the science-policy interface that led
to the 1999 Science Advice for Government
Effectiveness SAGE) report. SAGE was
the first initiative of the Council of Science
and Technology Advisors CETA),
established by the federal government in
1998 to provide external advice to the
cabinet on the management of the federal
science and technology enterprise. CSTA
members are drawn from the academic,
private, and not-for-profit sectors. They are
appointed based on the suggestion of the
federal science-based departments and
agencies.

The SAGE report stated that six principles
for effective science advice are early issue
identification, inclusiveness, sound science
and science advice, uncertainty and risk,
transparency and openness, and review. The
SAGE principles were

tank and policy
advisory body relevant
to Canadian science. It 2 + 2 0 -

developed recognizing
that the federal
government “requires an
effective science

is intended to illustrate,
inform, and facilitate
discussion on the nature of science policy
advice that is both internal and external to
government. Highlighted are the mandate of
each organization, its structure, composition,
and function, an indication of its funding
and influence, and reference to its successes
and challenges. But first, an overview of

advisory process that
leads to better government decisions,
minimizes  crises  and unnecessary
controversies, and capitalizes on
opportunities.” ThePublic Policy Forum
also suggested at that time that the Canadian
political process could “benefit considerably
by an increasingly effective science advice
establishment” or “be impoverished by its
absence.”




One of the critical issues facing
governments at the science-policy interface
is the role of uncertainty in managing risk.
Uncertainty is highlighted as one of the six
SAGE principles, and the precautionary
principle has emerged as one approach to
address risk in the face of uncertainty. In
2002, the Canadian Centre for Management
Development (a federal body that focuses on
public sector management, and is now
known as the Canada School of Public
Service) organized a roundtable discussion
on science-policy integration in the federal
civil service. The final report identified a
number of benefits of better integrated
science and policy.

The CSTA most recently published
Linkages in the National Knowledge System
(LINKS) report to advise on how the
government might enhance federal science
and technology linkages. The report
proposes actions that the federal government
can take to foster -collaboration and
integration among science-based
departments and agencies, and between the
government and the other sectors of the
national science and innovation system,
notably industry and academia. The SAGE
and LINKS reports bookend several other

CSTA reports

Environment Canada

Environment Canada’s Science and
Technology Advisory Board (ECSTAB) was
established in response to the 1996 report
Science and Technology for the New
Century: A Federal StrategyThe ECSTAB

is an external advisory body comprising
government  officials, First Nations,
academics, and industry representatives, and
is chaired by an employee of the Alliance of
Manufacturers and Exporters of Canada.
The ECSTABprovides adviceon how to

manage research but it is not itself a science
advisory board in that it does not advise the
government on specific science issues.

Environment Canada has also adopted the
Framework for Science and Technology
Advice, and has developed &cience and
Technology Management Frameworto

guide the overall management of
departmental science and technology.
Highlights of current activities or initiatives
aligned to this Framework include
collaborative  work  with  Ecological
Monitoring and Assessment Network
(EMAN) partners to identify new

environmental issues at the earliest possible
stage, a series of national science—policy
workshops focusing on protecting Canada’s
aquatic environment organized by the
National Water Research InstitutBlWRI)
working with the Canadian Council of
Ministers of the EnvironmentCCME), and
the Canadian Environmental Protection Act
(CEPA) Environmental Registry and the
Species at Risk AcCSARA) Public Registry

as encouragement and support of public
participation in environmental decision-
making.

Health Canada

Health Canada’sScience Advisory Board
(SAB) was established in 1997 to provide
independent advice to the Minister of Health
on how to foster the best science in health
protection, and to secure and maintain
public confidence in the federal government
in health science-related matters. The SAB
is supported by the strategic advice of a
Secretariat that prepares meeting documents
and agendas for approval by the Deputy
Minister. It consists of up to 18 members
appointed by the Minister of Health from
outside of the federal government who serve
as individuals on the basis of their expertise.




The scope of the Board's mandate
broadened with the realignment of Health
Canada in 2000 to encompass all of the
organization’s scientific programs and
activities. SAB responsibilities include
providing strategic advice on the future
direction of Health Canada’s scientific
programs, on emerging health science issues
and trends, and on scientific partnerships
and linkages. It makes recommendations on
Health Canada’s priorities and advises on
the relevance and effectiveness of its
research.

According to the SAB, its critiques and
recommendations “have guided officials in
working with their departmental colleagues
on issues which impact more than one
program area.” One former federal official
close to former Prime Minister Martin
agreed, that perhaps they are effective with
their respective deputy ministers, but that
they do not generally influence the
development of new policy.

National Science Advisor

Arthur Carty, previously head of the
National Research  Council, became
Canada’s firstNational Science Advisoto
the Prime Minister in April 2004. This
position resides within the Privy Council
Office and was created to provide sound,
independent, non-partisan advice on
directions and priorities. (The United
Kingdom, for example, has an Office of
Science and Technology headed by the
Chief Scientific Adviser, who’s role it is to
provide independent advice to the
Government on scientific and technological
matters.)

The creation of a National Science Advisor
“is an explicit recognition by the

government,” Carty stated in late 2004, “of

the growing importance and complexity of
science and technology as they apply to the
social and economic issues of the present
and future,” noting that his “mandate is to
provide input on priorities for future
investments in science and innovation—
balancing the need for research excellence
with benefits to society and the economy.”
More specific priorities have included
“finding mechanisms to eliminate barriers to
collaboration in federal science and to build
horizontal partnerships between departments
and agencies, the public and private
sectors,” and developing “a framework for
decision making and long-term management
of Canada’s large science investments.”

Recently Carty outlined a number of
research and development policy challenges
for Canada, including:
®B| maintaining and building on our
strong research base;

®| harvesting economic and social
benefits from investments through
knowledge transfer and

commercialization;

#| stimulating industrial expansion and
collaboration, increasing international
collaborations across the innovation
spectrum;

& developing national strategies in
emerging areas such as nanotechnology,
biotechnology, alternative energy
technologies, and northern science; and
#| revitalizing government science to
respond to the priority policy challenges.

Further, Carty suggested that building a
world class federal government science
system will require:
®| a national science agenda that links
to provinces, academia, and industry;
#| federal scientific investments that are
focused on core priorities and mission-
critical science,



2| the alignment of federal science (i.e.,
people, infrastructure, and capital) with
those priorities; and

#| clear results-based measurements to
ensure continuous improvement.

Federal Spending On Science

The federal government both funds and
performs research in approximately 120
federal laboratories across the country. The
National Research CounciNRC) alone has
more than 20 research institutes, and several
federal science-based departments also
undertake their own research.

research  receives federal
government support through its three
principal granting councils—the Natural
Sciences and Engineering Research Council
(NSERQ, the Social Sciences and
Humanities Research Counci$HRQ, and
the Canadian Institutes of Health Research
(CIHR). The federal government has also set
up a number of programs since 1997, such
as the Canada Foundation for Innovation
(CED) and the Canada Research Chairs
which in effect give it further means of
boosting university research funds.

University

After cuts to Canadian federal science
spending in the 1990s—ten percent between
1993 and 1997—Statistics Canada reports
that federal spending on research and
development increased by 57 percent
between 1997 and 2003, from $2.8 billion to
$4.4 billion. As of 2004, Canada ranked first
among the G8 in support of higher education
research and development as a percentage of
GDP. The 2005 Budgetincluded $375
million over five years for Canada’s three
federal research councils, increases in the
payment of the indirect costs of research
(rising to $260 million a year), $165 million
to Genome Canada for genomics research,
$126 million for particle physics research at

the TRIUMF facility in British Columbia,
and $30 million over ten years to the newly
established Canadian Academies of Science.

While there has been an increase in federal
R&D spending in recent years, most of this

funding supports science activities external
to government. And the fact that much of

this support requires matching funding

raises two issues. First, the capacity of
governments to review and assess externally
generated science research is still limited;
and second, matching funding programs
often reduce the independent nature of the
research by requiring or encouraging

corporate funding partners.

The Provinces

The following provinces, all home to
research clusters, have been particularly
active in supporting research and innovation.

Ontario is home to several medical and high
tech clusters, and has research and
development spending plans of $1.8 billion
through 2009. A nevivinistry for Research
and Innovatiorwas announced in June 2005
and is headed by the Premier Dalton
McGuinty, signaling “the importance the
government puts on ensuring Ontario is
competing and winning in the marketplace
of ideas.” Research priorities for the
province include materials and advanced
manufacturing, life sciences, information
and communications technologies, energy
systems and environmental technologies,
emerging technologies such as nanotech,
and agriculture.

Quebec has a substantive life science and
pharmaceutical sector and considerable in-
formation and communications technologies
and aerospace industries. Thends de
recherche en santé du Québmmordinates
and funds health research in the province




(allocating $80 million annually in awards
and grants), the Fonds québécois de la
recherche sur la nature et les technologies is
dedicated to funding research in natural
sciences, mathematics and engineering,
while the Fonds québécois de la recherche
sur la société et la cultuns dedicated to
developing research in the social sciences
and humanities.

The University of Alberta houses the
National Institute for Nanotechnology
(thanks in part to provincial support).
Provincial support has come firstly in the
form of theAlberta Heritage Foundation for
Medical Researghwhich was established in
1980 with a $300 million endowment.
Supporting biomedical and health research,
the fund has to date pumped about $780
million into the Alberta scientific
community. The $500 million Alberta
Ingenuity Fundwas established in 2000 to
support post graduate study and research
centres in the province. According to the
Alberta government, its three priority
research areas are information and
communications technologies, life sciences,
and energy research.

British Columbia claims to have the fastest-
growing biotech industry in Canada, and
Vancouver is increasingly a significant
player in life science research. The
Provincial  Ministry of Economic
Developmen is playing a significant role
with considerable investments in life science
facilities and health research. Among British
Columbia initiatives is LEEF, théeading
Edge Endowment Funda $45 million
initiative launched in 2002 to establish 20
permanent chairs at BC post-secondary
institutions.

Canada’s Think-Tank Sector

It's estimated that there are more than 100
independent policy institutes in Canada

spanning a wide range of models and

agendas on a spectrum between pure
academia and lobby groups. Some are quasi-
academic and publish peer-reviewed papers,
where others seek to create an exchange
between public servants and outsiders (such
as corporate executives) through events such
as symposia and lecture series.

Limits to Influence

The role of think tanks in the public policy
process was enhanced during the 1990s
when substantial cuts to government policy
branches forced civil servants to focus on
implementing policy rather than new ways
to approach it. That these organizations have
been a catalyst for increased public
discussion of public-policy issues, Brian
Guest would agree. He's is a former senior
aide to Paul Martin who left the prime
minister’s office to co-found the Canadian
Centre for Policy IngenuityGCP)).

But to influence the political dialogue, says
University of Western Ontario professor
Don Abelson, think tanks must first
influence the public dialogue. To this Guest
would also agree: “worry about the public
debate first and often the decision-makers
have no choice but to follow.” But he also
adds that think tanks in general don’t take on
the questions of the day with prescriptions
and programmatics that house enough detalil
and mapwork. “It's not enough to be topical,
there must be clear follow through: ‘here’s
the program, the anticipated result, the
costs.”

Don Abelson has studied the influence of
think tanks in Canada, and made
comparisons of them with those in the
United States. The U.S. has a more highly



decentralized and fragmented political

system than does Canada, he says, where the methodological

principles of strong party unity, cabinet
solidarity and the presence of a permanent
senior civil service entrusted with advising
policy-makers are thought to Ilimit
opportunities for think tanks and other non-
governmental organizations to influence
policy-making. Think tanks in the U.S. may
also have more opportunities to influence, or
“access points” into, the public policy
process directly and indirectly than their
Canadian counterparts, and may face fewer
constraints in  conveying ideas to
policymakers.

Abelson says that the structure of the
political system may frustrate or facilitate
the efforts of think tanks to influence public
policy, but this factor alone cannot account
for the success or failure of think tanks.
Influence is not simply about convincing
policymakers to act in a particular way, nor
is it about discouraging officials from
imposing policy that may have a detrimental
impact. If it were, says Don Abelson, very
few think tanks, or other non-governmental
organizations for that matter, could claim
sole responsibility for having swayed key
policy decisions. In fact, Abelson and other
scholars have concluded that many claims of
think tank influence have been greatly
exaggerated, that in practically every policy
field and in every policy debate, there are
dozens of individuals and organizations that
try to leave an indelible mark on the
decision-making process. Think tanks
represent but one set of actors competing for
power and prestige in an increasingly
congested marketplace of ideas, but their
unique role often allows them to stand out.

The amount of media exposure think tanks
generate may provide some indication of
how effective they are in contributing to the
political dialogue. Indeed, such claims have

been made. However, recognizing the many
obstacles that must be
overcome to assess more accurately think
tank influence, scholars have remained
cautious when evaluating the impact of these
organizations.

Money: Obstacle or Opportunity?

The amount of funding think tanks can draw
on, as well as the subsequent quality of staff
they can assemble, may play an even more
decisive role in influencing think tank
development. Few think tanks have been
able to hire leading policy experts, in large
part because of limited financial resources.

The majority of think tanks in Canada do not
have sizeable endowments to ensure their
financial security and independence. The
largest think tank in Canada, th@nference
Board of Canadéhas an operating budget in
excess of 20 million dollars and over 190
staff (although it functions more as a
business-oriented planning organization than
as a traditional interdisciplinary policy
research institute). The Conference Board is
an aberration in Canada: nearly every
Canadian think tank has less than a dozen
staff and a budget in the range of 1 or 2
million dollars.

The financial security of think tanks that
receive little or no government funding is
precarious. These organizations must turn to
the private sector, the public, and
foundations for support. The main problem
in Canada, according to Don Abelson, is that
there are very few philanthropic foundations
committed to  supporting  research.
Numerous foundations in the United States
such as theCarnegie Foundatignamong
others, have long supported research, and
much of it has been conducted at think
tanks. This tradition has not taken root to the




same extent in Canada, however, and
“consequently the majority of think tanks in
Canada must struggle to keep a float.”

Abelson states that for most think tanks in
Canada, and in the United States for that
matter, “achieving financial independence is
the most significant obstacle that they must
overcome to become involved actively in the
policy-making process. Without a sizeable

budget, think tanks will not able to mount

the type of extensive research and media
relations programme which may be

necessary to attract the attention of policy-
makers.” Consequently, think tanks are also
not able to recruit the most qualified people
to produce policy-relevant research.

In the United States the think-tank sector is
populated by organizations with vast
budgets and incontrovertible influence. They
range from the highly respectéttookings
Institution to more politically motivated
players such as the conservatideritage
Foundation

Don Abelson has also looked at the
incentives for government in the U.S. to
engage think tanks for advice, with one
being that interests also organize more
around think-tanks in the U.S. with firmly
set viewpoints, believing that policy
research in a specific area or by an institute
that reflects their ideology can advance their
views. However, some in Canada, such as
Hugh Segal of thénstitute for Research on
Public Policy think that this approach is a
zero-sum game: “I think what they’re doing
is devaluing each other. They're too shrill.
And they tend to be pre-cooked, in terms of
where they’re going to be on an issue.”
Perhaps Canada could use a little more edge
in its think-tanks, but it has to be genuine
edge, based on research, not a predictable
pose, according to Segal, who says that “in
the end, at best we are peripheral

organizations... But | think we add texture,
and new ways of looking at things outside
the box.” And, he warns, the policy

institutes can have impact in the germination
of ideas, but can’'t expect to compete as
power brokers when they are being
implemented.

Overcoming Obstacles

It has been suggested that the think tank
sector in Canada could improve by shedding
a slightly parochial mindset to gain a better
grasp of ideas and trends elsewhere. Such
institutes in the United States are very
effective and a significant part of the
political debate. They play a continual and
interactive role with government in terms of
what direction government goes in, what
issues get noticed, and what kinds of policy
prescriptions get adopted. Brian Guest has
found it is less like that in Canada, in that
“think-tanks here tend to present research
that they have done in the abstraction from
the public debate.” He says further that an
emerging trend in  think-tanks—the
combining of ideas with a road map to put
them in place—must be expanded. Jodi
White, head of the Public Policy Forum,
believes that the country needs think-tank
work to generate policy outside the public
service, but adds that the think-tank sector
needs more eclecticism, moxie, and support.

Tom Kent, the first editor of the IRPP’s
Policy Optionsand writing in the journal’s
current issue, suggests that “the sharpest
challenge in the public affairs of Canada is
to repair the instruments for deciding and
implementing policy.” But limited resources
and an absence of high profile experts may
discourage government from relying too
heavily on think tanks. Policy-makers in
Canada appear to have fewer incentives to
rely on think tanks for policy expertise, but




this could be changing, says Don Abelson.
As the internal policy capacity of

government diminishes, public servants are
looking to strengthen their ties to the

external policy research community. In this
environment, Canadian think tanks may be
able to overcome some important obstacles

Institute for Research on Public
Policy

Mandate

Maclean’s has called the Institute for
Research on Public PolicyRPP Canada’s
“most influential think tank.” Independent
and nonpartisan, the Institute’s stated
mission is to advance new ideas that will
help Canadians make more effective policy
choices. Its research goal is to enhance the
quality of the debate on topical issues by
focusing on the strategic choices Canadians
must make to promote economic
performance, social progress, and sound
democratic governance.

Structure & Function

Founded in 1972 and based in Montreal, it
“seeks to improve public policy in Canada
by generating research, providing insight
and sparking debate that will contribute to
the public policy decision-making process
and strengthen the quality of the public

policy decisions made by Canadian
governments, citizens, institutions and
organizations.” The organization’s

independence is assured by an endowment
fund established in the early 1970s, and has
for several years had an annual budget
approaching $3 million. In fact, the current
market value of IRPP’'s endowment,

and constraints to play a more decisive role
in policy-making community. “The time has
never been more propitious for think tanks
in Canada to make an impact.” Where and
how think tanks exercise policy influence
ultimately depends, according to Don
Abelson, on their mandate and resources.
provided initially and primarily through
government funds, is approximately 40
million dollars, which generates about two-
thirds of its budget. It also has a permanent
staff of more than thirty people, and a Board
of Governors with membership largely from
industry and academia and includes former
federal External Affairs Minister Barbara
McDougall, former Ontario Premier Bob
Rae, and former Bank of Canada Governor
Gordon Thiessen.

The IRPP is responsible only to its 22-
member board of directors. Members are
chosen to be representative of different
regions of Canada and a variety of expertise.
It's overseen by a chairperson, typically a
distinguished business leader or public
servant. The current chair is Dr. Janice
MacKinnon, a Professor of Public Policy at
the University of Saskatchewan, a Fellow of
the Royal Society of Canada, and a former
Saskatchewan Finance Minister.

Influence

Other features of its mandate include
multidisciplinary approach. Experts in
economics, political science, sociology and
philosophy, among other disciplines, are
invited to contribute to IRPP research
initiatives. The IRPP has collaborated or is
currently  collaborating  with other
organizations on a number of initiatives,
including with the Canadian Policy
Research Network, CBC Newsworld and
CPAC, the Centre for the Study of Living
Standards, the McGill Centre for the Study
of Quebec, and the Saskatchewan Institute



for Public Policy. It also takes strong
commitment to a mix of short-, medium- and
long-term research activitiethat ensures a
balance between their commitment to
contemporary public policy discussions and
effective execution of their public education
and research dissemination role.

IRPP continues to rely on the publication of
monographs, the peer-reviewe@hoices
papers and its monthly magazirieolicy
Optionsto disseminate its research findings,
both of which are held in high regard.
History has shown that the most effective
work of the IRPP has been when authors
have taken a strong policy stance.

Successes & Obstacles

With the policy field becoming increasingly
crowded, the IRPP states that it must define
“an exciting and substantive agenda and
overcome some of its reluctance to become
involved in policy debates. It should
consciously strive to take a national
perspective, seek specific niche for itself,
identify its target audience, and determine
an appropriate time horizon for its research.

Despite the fact that the IRPP has developed
a distinctive bilingual organizational culture,
Peter Dobell identified in 2003 that it has
failed somewhat to reach it's intended
profile based on two original goals: the
promotion of public dialogue and a
contribution to government policy. In many
instances, IRPP influence has been
determined by the extent or lack of media

exposure on a particular issue or media
release. The media will continue to be a
critical linkage for the IRPP, and it remains
uniquely positioned to appear in both the
English and French media.

In view of the increasing linkages between
developments abroad and policy options at
home and the need to facilitate greater
integration of multidimensional issues in the
policy development process, the IRPP’s
research priorities for 2004-09 will be

guided by the following core question:

“What Canadian public policies, domestic

and foreign, are most likely to reinforce

economic and social progress at home and
abroad within a context of democratic

values, international security and economic
opportunity?”

At present, Hugh Segal, former senior aide
to Brian Mulroney and one-time
Conservative leadership candidate, will
shortly leave the presidency of the Montreal-
based Institute for Research on Public Policy
after being appointed to the Senate. He had
worked hard to raise its profile beginning to
write personalized briefs to individual
ministers of the Crown upon the issuance of
a new IRPP report, and by arranging a large
number of effective speaking engagements.
It is unclear what the end of his tenure will
mean for the direction of the IRPP, but it has
been noted that the organization must
continue to bolster its contact network
across Canada and internationally by
concentrating on communications,
distribution, and visibility.




C.D. Howe Institute

Mandate

The C.D. Howe Institute GDHI) is a
national, nonpartisan, nonprofit organization
that aims to improve Canadians’ standard of
living by fostering sound economic and
social policy. Formed in 1973 and now
based in Toronto, it refers to itself as
Canada’'s most respected independent,
nonprofit, economic and social policy
research institution, stating that
governments, the media, and Canadians in
every region look to the CDHI to provide
balanced, well-reasoned, and
comprehensible analysis of issues of
national interest. The CDHI puts equal
importance into being objective,
professional, and relevant, focusing on
research into five areas of public policy:
fiscal and monetary policy, social policy,
governance and public institutions,
international policy, and economic growth
and innovation.

Structure & Function

The CDHI can be characterized both as a
policy research institute and as an advocacy
tank. It promotes the application of
independent research and analysis to major
economic and social issues affecting the
quality of life of Canadians. It considers the
impact of international factors on Canada
and bringing insights from other

jurisdictions to the discussion of Canadian
public policy. It has recent annual revenues
approaching $3 million (having doubled
since 1999), and a Board of Directors
overwhelmingly from the financial and
resource sectors of industry, but that also
includesMcMaster UniversityPresident and
Vice Chancellor Peter George.

Its current president, Jack Mintz, will also
hand over on July first of this year the chief
executive’s position at the CDHI to William
Robson, who is currently the Institute’s
senior vice-president and director of
research. Robson said he hopes the CDHlI,
which has best known recently for its focus
on fiscal and tax policies, will broaden so
that there’s more emphasis on such issue
areas as financial services,
telecommunications sector regulations, the
electricity market, climate change, and the
importance of governments sticking to their
budget commitments. “I see room for plenty
of work,” said Robson, who begins a five-
year term on July first.

Influence

The policy recommendations in CDHI
publications are founded on quality research
conducted by leading experts and subject to
rigorous peer review. The CDHI
communicates the analysis and
recommendations arising from its work to
the general public, the media, academia,
experts, and policymakers. According to Bill
Robson, the peer-review process is “a major
focus” for them, as “reputation is necessary
to draw external expertise.” This has lead,
he says, to a long list of issues on which the
CDHI has had “some influence,” including
reform of the Canada Pension Plan and the
North American Free Trade Agreement.



More recent papers commissioned by the
institute from lawyers Patrick Monaghan
and Stanley Hartt about the Ilegal
underpinnings for a right to timely medical
care were reflected in Michael Kirby's
Senate health-care report and the Supreme
Court of Canada’s 2005 decision on private
health insurance. And Jack Mintz, arguably
the country’s leading authority on tax
policy, is given credit for influencing the
national discussion and public policy on
fiscal and tax policy during his seven-year
tenure as president.

Success & Obstacles
Don Abelson’s data show the CDHI to be, in
fact, very successful at garnering media

Council of Canadian Academies

attention, in comparison to organizations of
comparable size and wherewithal. Bill
Robson says that they have the “ability to
make a bit of noise.” Last month a CDHI
proposal to reform federal equalization
payments figured prominently in a critique
of various plans by Neil Reynolds in the
Globe and Mail

But despite what Bill Robson describes as
trying to “balance analytical rigour” versus

“offering policy advice that is useable within

the lifecycle” of the target audience, the
biggest challenge for the CDHI is

“timeliness while maintaining our standard
of performance.”

The Royal Society of CanadR$0), jointly
with the Canadian Academy of Engineering
(CAE) and the Canadian Institute of
Academic Medicine (CIAM), initiated an
effort in the late 1990s to create a new
national science advisory organization that
could provide a source of credible,
independent, expert assessments and
evidence-based advice on matters of public
interest, and provide a voice for Canada on
behalf of the whole spectrum of sciences on
the national and international scene. (As it is
used in this context, the “sciences” are
understood in the broadest sense to
encompass all formal knowledge.)

A national round table in October 2000,
hosted by then Secretary of State for
Science, Research and Development Gilbert
Normand, resulted in the development of a
proposal to create the Canadian Academies
of Science CAS) that was finalized in
January 2002—but it lay dormant despite

considerable support until 2004. The
National Science Advisor to the Prime
Minister, Arthur Carty, expressed interest in
the proposal shortly after his appointment in
early 2004, and in August 2004 he held
preliminary discussions with representatives
of the RSC, CAE and the CIAM.

As of late April 2006, the organization
formally known as the Canadian Academies
of Science is officially the Council of
Canadian AcademieSCA).

Mandate

The CCA is to provide Canada with an
independent and authoritative mechanism to
build public confidence that policy and
regulatory decisions are being based on
broadly-accepted scientific knowledge. It
will also provide Canada with a focal point
for its dealings on scientific assessments and



other matters with other academies around
the world, and will help inform government

decision-makers, and the public, of the
underlying science and gaps in knowledge.
The CCA’s mandate—announced by Prime
Minister Martin in hisreply to the second

Speech from the Throne of 2005—is to
provide a source of independent, expert
assessment of the science underlying
pressing issues and matters of public
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interest, and to provide a recognized, unified
voice for Canadians on behalf of the
sciences, patrticularly in international inter-
academy fora.

The primary mission of the CCA is to

science via independent panels expert in the
field in question. Assessments will be
undertaken in response to requests from the
federal Canada, and potentially upon request
from provincial governments, foundations,
NGOs and the commercial sector. Once a
proposal for a study is conveyed to the
CCA, itis reviewed by a Scientific Advisory
Committee appointed by the Council, and
then referred to the board of governors for
final approval. “We can do whatever studies
we want. We’'ll be the ones defining the
terms of reference,” says CCA board chair
Howard Alper. “We can turn down
proposals from the government. It's not the
government who decides.” Yet, the $30
million endowment is effectively a retainer
fee, entitling the government to propose up
to five matters a year for expert study. CCA
president Peter Nicholson says there could
be proposals where the issue isn't
sufficiently defined or where the CAS
judges it can’'t add that much value to the
existing evidence.

The CCA will establish independent expert

panels, primarily from academia, to
undertake the actual assessments.
Membership would not be limited to

Canadian citizens, and their assessments will
undergo formal peer review to assure quality
and objectivity. The sponsor of an
assessment (whether the federal government
or otherwise) would have no participation
whatsoever in the conduct of the assessment,
thus ensuring the complete independence of
the process. Final reports will be widely
disseminated to the public. This mandate
will create what one adviser called “an exact
analogue” of the U.S. National Academies,
albeit on a smaller scale.

Structure & Function

The Royal Society of Canada has for many

manage the conduct of assessments of Y&ars performed one-off studies of issues for



government departments througid hoc
expert panels operating under the rubric of
the Canadian Academy of the Sciences and
Humanities, but without professional staff or
a formal government mandate—the CCA
now has both.

The CCA is a not-for-profit organization
that will serve as an overall umbrella for its
three constituent academies. It is governed
by a 12-member Board of Governors
(chaired by Dr. Howard Alper) and managed
by an appointed full-time President (Dr.
Peter Nicholson) and small staff (including
very recently appointed Executive Vice
President and Director of Assessment, Dr.
Marc Saner). Initial membership of the
Board consists of six members appointed by
the constituent member academies and six
members from the general public, two of
which are chosen by the six academy-
appointed Governors. The federal Minister
of Industry provided the Council with
suggestions on the other four members
appointed from the general public.

Initial funding has been provided by the
federal government through a $30 million
grant that will be drawn down over a ten
year period. That funding is now
“irrevocable.” As the principal source of
funds, the federal government will have the
opportunity to request up to five assessments
each year, and conditions governing the use
of the funds have been set out in a formal
agreement. Officials from Industry Canada
and the National Science Advisor’s office
have developed a methodology to rank
issues according to their importance to the
federal policy agenda in consideration of
their health, safety, security, environmental,
and economic dimensions. And because the
CCA is a private sector agency, the federal
government will not be involved in the
operations. Where the “operating arm” of
the National Academies is the U.S. National

Research Council, this is the function to be
performed by the CCA.

Influence

The CCA is viewed within the top ranks of
government and research as potentially the
most important initiative to make science an
integral part of the public debate in the
country, able to raise the general level of
public awareness. It will provide expert
assessments of what is known, and what is
not known about the science that is relevant
to key public policy issues.  Existing
advisory bodies such as the Prime Minister’s
Advisory Council on Science and
Technology (ACST) or the Council of
Science and Technology Advisors (CSTA)
provide explicit recommendations on a
variety of policy matters.

The emphasis of former Prime Minister
Martin on a knowledge-based economy and
his strong support for investment in science
and technology was signaled in large part by
the appointment of Arthur Carty as National
Science Advisor. William Leiss, a past
president of the RSC, advised the
government on the proposed academy. He
notes that Arthur Carty was instrumental in
pushing for development of the CCA, and
has suggested that this new organization will
allow Canada to play “in the big leagues.”

Successes & Obstacles

“The inability of the government to be able
to react to new scientific discoveries,” said
Gilbert Normand in 2001, is a *“big
problem,” adding that (at the time) we were
“the lone country” in the G-8 without an
organization of this nature. For many, the
foundation of a proper academy is decades
overdue. “It should have been done a long



time ago,” says Leiss. “It's been terribly
frustrating for us.” Its mere existence has
become its first success.

Peter Nicholson suggests that the will be
three initial major challenges for the CCA.

First is simply getting started. There has yet
to be transmittal of a first set of assessment

topics. Building partnerships with its
constituent member academies is the second.
And finally there is maintaining momentum.
Nicholson suggests that establishing
credibility, continuing a flow of important
assessment proposals, and expanding the set
of assessment sponsors will be early tests for
this new entity.

United States: National Academy of Sciences

The National Academy of SciencelSAS)
was created by President Abraham Lincoln
in 1863 as “an honorific society of
distinguished scholars engaged in scientific
and engineering research, dedicated to the
furtherance of science and technology and to
their use for the general welfare.” It was the
first of the four constituent organizations of
theNational Academiethat now include the
National Academy of Engineering, the
Institute of Medicine, and the National
Research Council. The Academies bring
together committees of experts in all areas
of scientific and technological endeavor.
These experts serve pro bono to address
critical national issues and give advice to the
federal government and the public.

Mandate

As mandated in its Act of Incorporation, the
NAS has served to “investigate, examine,
experiment, and report upon any subject of
science or art” whenever called upon to do
so by any department of the government.

Structure, Composition & Function

Most of the Academies’ science policy and
technical work is conducted by its the

principal operating agency, the National
Research Council, created expressly for this
purpose. Non-profit and  “fiercely”
autonomous, these organizations provide a
public service by working outside the
framework of government to ensure
independent advice on matters of science,
technology, and medicine. They enlist
committees of the nation’s top scientists,
engineers, and other experts, all of whom
volunteer their time to study specific
concerns.

The NAS is governed by a 17-member
Council, which includes five officers

(president, vice president, home secretary,
foreign secretary, and treasurer) and 12
Councilors elected from among the
Academy membership. The election of
officers and councilors is held yearly. Dr.
Ralph J. Cicerone is the current president of
the NAS.

In early 2006, the NAS elected 72 new
members and 18 foreign associates from 16
countries in  recognition of their

distinguished and continuing achievements
in original research. According to Cicerone,
“election to the Academy is considered one
of the highest honors in American science
and engineering.” Barbara Schaal, elected in
2005 as the Academy’s first woman vice
president, noted, “this year's new class



represents outstanding accomplishment in a
wide variety of disciplines.” This brings the
total number of active members to 2,013.
Foreign associates are nonvoting members
of the Academy, with citizenship outside the
United States, and now total 371.

Membership and participation in Academy
activities are voluntary. Reimbursement of
travel costs and subsistence support is the
only compensation provided.

Influence

The deliberations of the Academies have
inspired some of the most significant and
lasting efforts to improve the health,
education, and welfare of Americans. Its
service to government has become so
essential that Congress and the White House
have issued legislation and executive orders
over the years that reaffirm its unique role.

More than 200 members have been awarded
Nobel Prizes. And the NAS has a number of
publications that are highly influential. It
publishes theProceedings of the National
Academy of Sciencg®NAS), one of the
world’s most-cited multidisciplinary
scientific serials. Also, the National
Academies Presspublishes the reports
issued by the National Academy of
Sciences, the National Academy of
Engineering, the Institute of Medicine, and

United Kingdom: Royal Society

the National Research Council, and more
than 200 books yearly on a wide range of
topics in science, engineering, and health.

Perhaps most tellingly, for example,
proposals by US President George W. Bush
in his 2006 State of the Unioaddress to
improve training of science teachers,
increase federal funding for basic research,
and enhance the climate for private
investment in R&D were a direct embrace of
many of the policy directives in the
Academies’ 2006 publicatioRising Above
the Gathering Storm: Energizing and
Employing America for a Brighter
Economic Future

Successes & Obstacles

The NAS has an endowment that funds self-
initiated studies and expenses. It seeks
additional endowment funds to enable it to
conduct studies not requested by federal
agencies or other sectors, but deemed
critical by the leadership of the NAS.

The National Academies combined release
as many as 350 reports in a year, with all but
a handful requested by either Congress or
the executive branch and paid for with

taxpayers dollars. These publications
frequently include explicit policy advice and

recommendations.

Twelve men, including Christopher Wren,
met in London, in 1660, to establish “a
College for the promoting of Physic-
Mathematical Experimental Learning.” This
event is today recognized as the founding
meeting of the Royal SocietyRE), which
began a formal relationship with the British
government in 1845. The RS, the U.K.s

national academy of science and the world’s
oldest scientific academy in continuous
existence, is today at the cutting edge of
scientific progress.



Mandate

The RS has evolved three roles: a learned
society, a funding agency, and it serves as
the national academy of science. It is an
independent, charitable body that derives its
authoritative status from its 1400 Fellows

and Foreign Members.

The objectives of the RS are to:
&/ strengthen U.K. science by providing
support to excellent individuals;
& fund excellent research to push back
the frontiers of knowledge;
®i support science communication and
education;
B encourage dialogue with the public;
®| provide the best independent advice
nationally and internationally; and
# promote scholarship and encourage
research into the history of science.

The vision of the RS is to “be recognised as
standing for a core set of values” that

include “excellence in science, leadership,
independence, equality of opportunity,

inclusiveness, and scrupulous attention to
evidence,” and to “be recognised as the
leading scientific organisation in Europe and
be seen as an influential leader in science
and technology worldwide.”

Structure, Composition & Function

The RS is governed by a Council of 21

Fellows, including five Honorary Officers:

President, Treasurer, two Secretaries (one
drawn from the physical sciences and
mathematics, and the other from the life
sciences) and Foreign Secretary. The current
President, whose five-year term began in
December 2005, is Lord Rees of Ludlow.

The governance of the RS is set out in the
Statutes and Standing Orders of Council.
The Council is advised by a wide range of
committees. The membership of many of

these committees and their subcommittees is
not confined to Fellows, and many scientists
of all disciplines assist the work of the
Society. The RS also has an Executive
Secretary who heads the Society’s
permanent staff.

The RS is independent of government, as it
has been throughout its existence, by virtue
of its Royal Charters. In 1663, The Royal

Society of London for the Improvement of

Natural Knowledge was granted its Arms

and adopted the motto “Nullius in verba—

Latin meaning “On the words of no one—an

expression of its enduring commitment to
empirical evidence as the basis of
knowledge about the natural world.

The backbone of the RS is its Fellowship of
distinguished scientists from the U.K., other
Commonwealth countries, and the Republic
of Ireland. Fellows are elected for life. There
are currently more than 60 Nobel Laureates
amongst the Society’s approximately 1400
Fellows and Foreign Members. Fellowship
and Foreign Membership has included Isaac
Newton, Charles Darwin, Ernest Rutherford,
Albert Einstein, Dorothy Hodgkin, Francis
Crick, James Watson, and Stephen
Hawking.

The election process for Fellows and
Foreign Members is extremely rigorous and
is based upon the established practice of
peer review. Although the identities of the
candidates for election remain confidential,
the identities of all members of committees
involved in the election process, together
with the full regulations governing the
process, are published annually in the Year
Book of the Royal Society.

The RS is a registered charity and receives
its funding from a variety of sources. Nearly
a fith comes from donations from
companies and trusts. Less than one percent



is derived from membership contributions, a
combined 14% comes from investments,
endowments, and from trading (e.g., journal
sales, conference room hires, etc.). Two-
thirds comes from Parliamentary Grant in
Aid, provided for specific projects and
programmes. The Society maintains this
variety of funding to ensure its
independence is not influenced by a single
funder. The Society had revenues of nearly
£48 million (or more than C$97 million) in
2005.

Influence

The RS is the U.K.’s leading independent
scientific body. As well as providing an

authoritative voice and leadership for U.K.

science, it provides objective advice for
government and policymakers on science, its
relationship with society, and science
education.

Major activities include recognizing and
rewarding excellence, primarily through
awarding Royal Society Fellowships The RS
also invests in future excellence by funding
more than 1600 young scientists every year.

The Society promotes sharing and debating
science by publishing Science Briefs,
hosting an annual Summer Science
Exhibition (the Society’'s premier public

event), and through discussing and
influencing policy with Forums that are held

as part of the Science and Society program.

As the U.K.'s leading independent science
organization, the RS is able to provide
advice to government on all aspects of
science. It is dedicated to ensuring that U.K.
science plays a full role and is at the leading
edge of international research by funding
major international research projects,

conferences, and collaborations. The
Society's MP pairing scheme aims to
improve science policymaking in the U.K.
by giving members of the U.K. parliament
and scientists the chance to find out more
about each others work and the demands
they face, exploring ways in which they can
work together to improve links in the future.

The RS has a huge archive of science history
material dating back to 1660. It includes
material from the early experiments
demonstrating Newton’s Law of Gravity and
Harvey’s theories of circulation, as well as
the drawings of Charles Darwin. And the RS
Library is a world-class resource for the
study of the history of science, and includes
unique material of national and international
significance.

Successes & Obstacles

Gordon Brown, Chancellor of the
Exchequer, said in 2004 that “the future of
the British economy depends on the future
of British science. A Government that fails
to invest in science is a Government failing
to equip Britain for the new economy.”

How does the RS undertake and maintain its
authoritative policy work? By ensuring that
every product is grounded in a rigorous
analysis of the relevant scientific evidence,
by working with experts and stakeholders,
by establishing a position on a given topic
and promoting it to policy makers, by
identifying suitable individuals for key
tasks, and by engaging the media and other
channels of public communication. And
perhaps, most importantly, it maintains
absolute independence by ensuring that it
controls the membership of it working
groups, and working processes and full
editorial control in all of its studies.
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CEPA 1999: Science-Policy Interface and the CEPA Reew
Discussion Paper
Lourie, B. and G. Krantzberg. May 2006

Background
The Canadian Environmental Protection Act, 198&PA 1999 or the Act) came into force on

March 31, 2000 following an extensive Parliamentanjew of the “original” CEPA 1988. Its
full title is “An Act respecting pollution prevemwtn and the protection of the environment and
human health in order to contribute to sustaindelelopment.”

CEPA is Canada’s primary environmental protectegidlation focusing on the management of
toxic substances, although it is limited to subsgarnot otherwise regulated by law.”

CEPA 1999 provides legislative authority to

Protect human health and the environment, inctydsbiological diversity

Promote pollution prevention

Apply the precautionary principle

Effectively manage toxic substances within stiitieframes

®| Virtually eliminate releases of man-made substaietermined to be persistent,
bioaccumulative and toxic

#| Achieve highest level of environmental quality lehiaking into consideration social,
economic and technical concerns.
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Substances are deemed “CEPA-toxic” if they:
# have or may have an immediate or long-term hareffekct on the environment or its
biological diversity; or
#| constitute or may constitute a danger to the enwrent on which life depends; or
®i constitute or may constitute a danger in Canadautoan life or health.

CEPA 1999 is jointly administered by the federahidiers of the Environment and Health.
Human health issues are administered by the Mimdtelealth. All other aspects of the Act are
administered by the Minister of the Environment R2EL999 stipulates that a Parliamentary
Committee must review the Act every five years.e Tilie year review began in 2004 but has
been delayed due to the change in government.

Learning from the CEPA 1988 Review

The review of CEPA 1988 that led to CEPA 1999 watsible for the divisiveness of the debate
as well as the depth of the analysis, the lattpturad in the Report of the Standing Committee
on Environment and Sustainable Development titléd About our Health! Towards Pollution

! Supreme Court Decision Canada v. Hydro Quebec



Prevention (June, 1995). The 350 page reportrdeats a wide spectrum of issues related to
the federal government’s role in managing toxicssabces, including:
&l the need for federal government leadership anddawetion
#| the need to shift from pollution management (pekgase) to pollution prevention
®i the need to improve the efficiency of substansessments and increase the pace of
action on designated substances
®| the need for flexible and efficient control measur
&l globalization pressures and increasing global tolof pollution prevention concepts
&| support for public information and public partiatpn
®=i adequate funding to support effective monitoring anplementation

Ten years later several similar themes were higtdigjin the federal scoping paper prepared as
part of the CEPA 1999 consultation process, asvidl

National Leadership and Coherence:the federal government should
recognize and use CEPA 1999 as the central Acpfeventing pollution,

setting national standards and establishing a eoheset of environmental
laws and policies in Canada. In particular, CEPAA%hould champion
cooperation and collaboration both within the fedlgovernment and among
the various jurisdictions involved in protectingetlenvironment and human
health.

Smart Regulation: CEPA 1999 itself shoulgrovide for an optimum mix of
incentives and disincentives and ensure that riskagers have easy access to
a comprehensive toolbox to ensure the most effeatanagement strategy
for substances to be managed under the Act.

International Collaboration: Many participants recognized the international
dimensions of environmental and human health ptiotecespecially as it
relates to the assessment and management of gxéstthnew substances. In
this regard, participants were generally of thewi¢hat international
collaboration is useful and necessary.

Sound Science and Informed Decision-MakingCEPA 1999%hould provide

high quality science and information (including arfhation derived from

traditional aboriginal knowledge, traditional eagical knowledge and
community- based knowledge) to support timely, praative, precautionary
and transparent decisions by government. CEPA dhalslo provide user-
friendly and free access to high-quality, plaingaage information to support
informed choices by all Canadiafs.

2 (http:/lwww.ec.gc.ca/CEPARegistry/review/CR_workshps/CR_WS_sum/c4.cfm#s4_1)



CEPA: A Critical Review

Many of the issues raised in 1995 as part of theAEeview are still the issues of concern
raised in 2005. The lack of progress towardelagectives is one of the central criticisms of
CEPA implementation. Critical comments tend tau®on a small number of serious short-
comings. For example, a recent (unpublished)esuof environmental practitioners and experts
from industry, government, academia and NGO'’s faamwith CEPA provided nearly
unanlmous condemnation of CEPA implementation uphmgses that include:

I “fundamentally flawed” (Provincial government pnfirep.)

“glaC|aI in pace” (academic scientist)

“not a great success” (industry scientist)

“not good” (Federal government policy rep.)

“implementation weak” (academic lawyer)

“burdensome” (academic lawyer)

“miserable” (NGO scientist)
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Thel1999 Report of Canada’s Commissioner for SustdénDevelopment found that Canada’s
approach to toxic substances management was $acklpg, noting “cracks in the foundation
[which] threaten the federal government's abtlitygletect, understand and prevent the harmful
effects of toxic substances on the health of Camsdand their environment,” such as:

&/ A high degree of conflict among departments.

®| Failure to develop and implement risk managembjgabives and associated plans for
many toxic substances.

&/ Failure to implement key federal policies as ideh including the Toxic Substances
Management Policy.

#! Little action on substances assessed and decdtaredunder theCanadian
Environmental Protection Act

&/ Failure to develop a risk reduction policy or sty for pesticides.
#| Inadequate tracking of toxic substance releaseé$asticides.

B Lack of effective accountability, reporting, an@mitoring of voluntary programs used to
manage high-priority substances.

#/ Many weaknesses in the federal government's ¢mieand use of scientific information
on toxic substances.

Three years later the Commissioner reviewed pregagainst the concerns raised in 1999 and
found that:



The processes we observed seem to defy timelysideciand precautionary
action. Many of the root causes of problems we ¢on1999 continue today:
under-resourced commitments; major gaps in scienkhowledge; and
burdensome regulatory processes. In our opinioa,ctirrent situation and
future prospects are not environmentally, econolyicaor socially
acceptable.

In the bookin the Chamber of Risks: Understanding Risk Cormtreies (2001)Bill Leiss (one

of Canada’s most renowned risk experts) descril@emda’s handling of environmental issues as
“symptomatic of ... underlying policy weaknesses um policy-making competence in
environmental matters.” Specifically, he descritiess1999 CEPA review process as “torturous”
suggesting that if we are unable to do things betie next CEPA review “inevitably will be an
exercise in utter futility similar to [the CEPA 1®8eview].”

The criticism generally is related to three maigaat.
1. Alack of federal leadership (including lackatdirity/political will regarding jurisdiction)
2. Alack of science-based decision-making and tddcience capacity to inform decisions
3. An emphasis on industrial/economic interesidaaision-making

Concerns related to the science-policy interfactuge a lack of clear science mandates, lack of
capacity and resources, lack of independent sciewew bodies in Canada, and poor
translation of science advice to senior policy-nrake

One might ask why such a broad range of stakel®klet academics together with the federal
Commissioner provide this unusually consistent stnahgly worded criticism of Canada’s
management of toxic substances and implementati@EBA? And why have the criticisms
raised over ten years ago and repeated on a rdragas not been addressed? Or more
importantly, we may need to ask how the current £EB99 review will address these concerns
so that it does not end up “an exercise in uttehitici?

It is worth noting that most of the criticism redarg CEPA relates to implementation. The Act
itself is generally regarded to be comprehensiverafiective of stakeholder concerns. The
extent to which the Act incorporates systemic leasrto action is less well-understood.

Issues around the science-policy interface appelbe tat the crux of many of the CEPA
implementation challenges and warrant further exation.

Science-Policy Interface Issues and CEPA

CEPA is described as “science-based” legislatiahthe implementation of CEPA provides an
excellent illustration of science-policy interfassues. The CEPA Preamble notes:

Whereas the Government of Canada recognizes thgrattrole of science, as

well as the role of traditional aboriginal knowledgn the process of making

decisions relating to the protection of the envinemt and human health and that
environmental or health risks and social, econaamit technical matters are to be
considered in that process;



The Federaloxic Substances Management Po(it995), CEPA'’s principal management tool,
is described as “a science-based management fraéwGiven the emphasis on science and
the government’s extensive work on science adasealéscribed in the Background Paper),
CEPA seems to represent an excellent case forwmgdederal science-policy advice.

According to experts when asked about scienceypasues within Environment Canada, there
is unanimity regarding scientists’ lack of undensliag of policy and policy-makers

unfamiliarity with scientific methods. These fad together with reduced science capacity and
a lack of independent science advice are thoughé toontributing to the low opinion held of
CEPA implementation.

The science-policy interface is often referredotat, rarely defined. Figure 1. is an attempt to
illustrate the science-policy interface. Scienm@y be thought of as the methods and practices
to acquire data, structure information and creatatedge. Decisions are the realm of policy.
It is therefore judgment that is at the heart ef shience-policy interface. There is also a sense
that the right combination of empirical evidencel golitical will is required in order for
governments to take action.

Figure 1. Sc ience — Policy Decision Interface

Empirical evidence

Scientists Policy -makers

Political will

data information knowledge judgement decision

One way of capturing the issue may be as folloumans are dramatically altering global life
systems; environmental science is increasingly céempnd more uncertain; capacity to
undertake science has been reduced; and certaikakmlders are demanding greater
certainty and clarity in the use of science in makj environmental policy decisions. There is
growing recognition that our decision models aretneell-suited to addressing these
conflicting and diverging factors. As a result, éhconcept of scientific certainty, often



presented in the context of “sound science” may taloute to a policy environment where
pollution control actions are not being taken.

Suggested areas for consideration and discussiturdiet

1.
2.
3

Is there a need for greater science leadersiaipviat would this look like?
Are there specific training needs and opportesitor both scientists and policy-makers?
Are there ways of addressing and communicatirensfic uncertainty for policy-

makers?
What mechanisms (decision tools, policies ate)aaailable to ensure that science-policy

interface barriers (regarding risk and uncertaidty)not limit pollution control actions
that protect public health and the environment am&la?
What is the role of independent science advicevehat might this look like in terms of

institutional or organizational capacity?



