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ABSTRACT

This thesis explores the role of scientists and scientific information in development
of public forest policy. Four case studies concerning intensive forest fibre management,
forest conservation, invasive alien species, and forest carbon were examined each
representing contrasting conditions of agreement/disagreement about policy goals and the
degree of scientific knowledge available. Objectives for each case were to: elucidate
factors that led to policy change; assess degree of integration of science advisory and
decision making processes; evaluate whether decisions were consistent with relevant
scientific knowledge; and provide recommendations to improve science-policy
integration.

Policy entrepreneurs, influential individuals with significant resources and access to
decision makers, combined with political events were identified as key factors leading to
policy change in each of the four cases. In the forest conservation, invasive alien species
and forest carbon cases, science-advisory processes were assessed as having “close”
policy proximity, with scientists producing policy relevant materials and decision makers
considering the science-based advice provided. In the intensive forest fibre management
case, scientists were uninvolved in the revision of the 2014 New Brunswick forest policy,
and as such, the case was assessed as having distant policy proximity. In the intensive
forest fibre management, forest conservation, and invasive alien species cases, policy
actors selectively used or re-interpreted science-based information for economic
advantage. In the forest carbon case, scientists acted as problem brokers, reframing the
policy problem and expanded the scope of scientific analysis. Only study participants of

the forest carbon case study unanimously agreed that the decision to exclude forest
il



management from Kyoto Protocol carbon accounting was consistent with relevant
scientific advice. Participants in other cases exhibited positive and negative opinions
regarding policy decisions being consistent with provided scientific advice.

Establishing specialized professional fora where scientists and policy actors
recursively work together may facilitate improved science-policy integration, provide
decision makers with enhanced understanding of trade-offs for alternatives and better
document science-policy integration efforts. Despite blurred boundaries between science
and policy that might diminish credibility of science advisory processes, scientists cannot
be passive players expecting research to spontaneously influence alternatives considered

by decisions makers.
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1.1 Introduction

As countries such as Canada move towards the implementation of sustainable
forest management, there is an increased need for public policies and practices to be
based on sound science (Innes 2003, Janse and Konijnendijk 2007, Gluckman 2013). The
challenge facing scientists and policy makers has been to synthesize existing scientific
facts and integrate this complex information into a knowledge base that supports policy
development (Nursey-Bray et al. 2014, Cairney et al. 2016).

Most science-resource policy efforts have been the consequence of controversy
resulting from changes in societal concerns and values that governments have initially
failed to notice or address (Mills and Clark 2001). This is a significant challenge, as
science-policy initiatives must be designed to answer the questions posed by policy
makers, and at the same time, satisfy demands for scientific rigour and empirical
observation (Cash et al. 2003, Boyd 2016). This challenge is further amplified by the fact
that most environmental problems cannot be readily solved because they are rooted in
economic activity and divergent social values (Downs 1972). In addition, there are
increasing pressures from within and outside governments to bring timely,
comprehensive information and analysis to resolve public policy problems (Stonebridge
and Roberts 2007, Gluckman 2017).

To think that science alone will lead to improved policies is idealistic or naive
(Haynes 2003), and for this reason, considerable effort has been made to understand and
improve the ways that science influences the development and implementation of public
policy (Lee 1993, Rose and Parsons 2015). As noted by Kimmins et al. (2005), science

can help identify important issues, broaden the range of policy options, clarify
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relationships between objectives and policies, and identify risk and uncertainty associated
with policies. Yet, despite these obvious linkages, successful bridges between science and
natural resource policies have been difficult (Baskerville 1997, Bradshaw and Borchers
2000, Sutherland et al. 2012). This may be partially explained by institutional
characteristics that resist, prevent or control policy change even though there is sound
scientific evidence of serious environmental problems (Rayner et al. 2001, Cashore and
Howlett 2007, Cairney et al. 2016).

Consensus within the social and policy research fields also suggests that the
rational or linear model of science advice to governments is implausible in solving
complex or “wicked” problems such as forest conservation, endangered species, and
climate change (Rittel and Webber 1973, van Eeton 1999, Wellstead 2015).
Characteristics of wicked problems include: a lack of a clear description; a lack of an
optimal solution; difficulty in determining when a problem has been solved; solutions are
not right or wrong as they are dependent on value systems rather than science; and every
wicked problem can be considered a symptom of another problem (Rittel and Webber
1973, van Eeton 1999). Accordingly, policy makers who struggle with wicked problems
cannot expect to resolve them by exclusively relying on science-based approaches
(Kimmins et al. 2005, Gluckman 2017).

Post-normal science also suggests that uncertainties and ignorance are prevalent
in environmental problems and these problems cannot be solved by using just a scientific
approach (Funtowicz and Ravetz 1992, Getzner 2008). Despite the intrinsic risk of policy
actors cherry picking results or exploiting scientific uncertainties (Gluckman 2017),

proponents of post-normal science believe that all participants’ views need to be well
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understood to construct policy options that reflect the positions of stakeholders. Scientists
are viewed as one set of stakeholders who participate in the public discourse and
decision-making processes alongside members of the general public rather than as
exclusive advisors to policy makers in a closed decision making process (Swedeen 2006).

Authors such as Miller (1993), Miller and Rusnock (1993) and Weingart (2004)
have also shown that scientific information is often contradictory and too contentious to
be of much use in solving complex policy problems. Equally, Bradshaw and Borchers
(2000) and Weingart (2004) highlighted that difficulty in achieving scientific consensus,
uncertainty and differing scientific opinions are obstacles to integrating science into
management of natural resources and public policy.

Policy studies researchers have also suggested that as scientific information
moves through the policy process, the level of involvement on the part of scientists and
their knowledge decreases, and the importance of other considerations such as
economics, social issues and political pressures increases (Jarvis 1998, Farrell et al. 2001,
Wellstead et al. 2016). Moreover, others have voiced concern that as scientists are
removed from the policy process, there may be ambiguity or misunderstanding
concerning the type of scientific information needed by the policy community or how

that evidence is interpreted and used in the policy process (Swanson and Greene 1999).

1.2 Theory: science, policy, multiple streams approach, policy proximity and science
consistency
1.2.1 Definition of science

Science is a human endeavor that relates to our need to know, understand and
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predict objects, conditions, processes and/or events (Kimmins et al. 2005). More
specifically, Steel et al. (2004) defined science as a method, based on empirical
observation and experimental manipulation, by which scientists describe and predict
natural phenomena, events, or behaviours in the biophysical or social worlds using a
rigorous, quantifiable inquiry that involves the testing of hypotheses. Ginsburg and
Cowling (2003) offered further definitions of basic and applied research, where basic
research is inquiry aimed at understanding the physical, biological, social, and
mathematical world, and applied research is inquiry aimed at discovering useful
guidelines for management of natural resources, business enterprises, social and
governmental institutions, and other services needed by society. For the purpose of this
study, science is defined as the discovery of new knowledge through research and
includes the formal investigative disciplines of the biophysical, social and economic
sciences. Therefore, I will consider science inputs to the policy process as perceived by
policy actors or study participants within each of the four case studies described below. It
is anticipated that these science inputs will include information and advice derived from

basic research, applied research, social inquiry, and economic studies.

1.2.2 Definition of policy

bAN1Y

Brooks and Milijan (2003) defined public policy as governments’ “conscious
choice that leads to action.” Also focusing on action, Anderson (2003) defined policy as
“a relatively stable, purposive course of action followed by an actor or set of actors in

dealing with a problem or matter of concern.” As such, policy is the decision making

framework or action plan — including laws, treaties, agreements, and other instruments —
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to achieve goals (Gunderson et al. 1995, Brooks and Milijan 2003). Within the forestry
context, Ellefson (2000) defined forest policy as a sequence of political events that result
in important outcomes and engages a collection of private interests, public agencies,
legislative contingents, advocacy groups and judicial organizations, as well as a host of
resource professionals that bring to bear a variety of academic and professional
experiences. Natural resource policy is an inherently political process, where individuals
and organizations with differing perceptions about the use and management of forests,
negotiate for change, but large swings in policies or programs are infrequent because of

political inertia (Ellefson 2000, Howlett 2014).

1.2.3 Multiple streams approach

Researchers such as Walker (1977), Howlett (1998) and Kingdon (2003) have
sought to understand how issues gain the attention of governments, why issues appear
when they do, and why governments choose certain issues for action over others. The
primary step in the policy process is agenda setting, which is defined as “the list of
subjects or problems to which government officials, and people outside the government
closely associated with those officials, are paying some serious attention at any given
time” (Kingdon 2003). Walker (1977) noted that agenda setting is central to a political
system — by deciding what they will decide about, legislators establish the terms, the
major participants in the debate, and ultimately, the distribution of power and influence in
society.

Deriving his multiple streams approach (MSA) from the “garbage can model of

decision-making” (Cohen et al. 1972), Kingdon (2003) argued that it is necessary to take
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into account the agenda-setting process that surrounds and determines the policy-making
process. More precisely, Kingdon (2003) and Zahariadis (2014) described the MSA as
being based on five structural elements that influence the movement of policy alternatives
and solutions within the policy process. These five MSA elements are:

1) Problem stream — refers to the perceptions of issues as public problems
requiring government action to resolve them. Problems are brought to the attention of
people in and around government through the use of socio-economic indicators, by the
occurrence of focusing events such as crises and disasters, or by feedback and evaluation
of the operation of current government programs. A proposal's chances of rising on the
policy agenda are better if the associated problem is perceived as serious.

2) Policies stream — consists of experts and analysts examining problems and
proposing solutions to them. Proposals are likely to be more successful if they are seen as
technically feasible, compatible with decision maker values, reasonable in cost, and
appealing to the public.

3) Politics stream — corresponds to political factors that influence agendas, such as
changes in government and/or key personnel, political ideology or rhetoric, and the views
or opinions of advocacy or opposition groups.

4) Policy windows — are transitory periods of time when the separate streams of
problems, policies and politics come together. Windows may appear predictably, e.g., as
a result of elections, or unpredictably when brought on by a sudden crisis or a major
unexpected event. Kingdon (2003) further argued that agendas are set by the problem or
politics streams while policy alternatives (proposed solutions) are generated in the policy

stream. The chances of issues or problems rising on a decision agenda, the list of items up
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for formal government action, are enhanced if the three streams are joined together.

5) Policy entrepreneurs — are critical actors in the MSA and are defined as people
who are willing to invest resources and promote their preferred proposals or problems
and “are responsible not only for prompting important people to pay attention, but also
for coupling solutions to problems and for coupling of problems and solutions to politics”
(Kingdon 2003).

As noted above, one way for an issue or problem to be placed higher on the policy
agenda is through changes in socio-economic indicators typically monitored by
governments, by focusing events like crises and disasters, or by evaluation feedback from
the operation of government programs. Researchers such as Swanson and Greene (1999)
and Wilson (2001) have also argued that policy discourse-altering ideas have come about
from shifts in scientific understanding or new scientific theories. Others have argued that
discourse changes may be so potent that major policy actors have to acknowledge new
ideas or issues, and thereby help establish a new policy agenda (Spilsbury and Nasi 2006,
Cashore and Howlett 2007). In this line of reasoning, researchers such as Jarvis (2000),
Lackey (2007) and Cairney et al. (2016) have maintained that effective development of
science-based policy requires formal and iterative collaboration between the scientific

and policy communities.

1.2.4 Policy proximity
According to Jung (1999), the relationship between science and policy is
determined by two factors: the willingness of decision makers to defer to science (the

delegation of responsibility to the science advisory process); and the interpretation of this
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mandate towards more or less policy involvement by the experts who were asked for
advice (the willingness of scientists to engage in the production of policy relevant
material). Jung developed a qualitative assessment of the degree of integration of the
science advisory and policy making processes, which he termed policy proximity. It can
be described as the result of two processes:

— the scope of the science advisory process - is the process limited to science or
does it consider socio-economic issues? Does it evaluate or formulate policy
options to address the policy problem?

— the strength of the linkage between the science-advisory process to the decision
making process - is there commitment by policy makers to base future decisions
only on the science advisory process outcomes, or is the advisory process one of
many sources of information? Is there provision to solicit advice on a regular or
an ad hoc basis?

Jung (1999) reasoned that “close” policy proximity, when a science advisory
process includes the evaluation or recommendation of policy options and when decision
makers commit to considering advisory outcomes, is most relevant for the potential to

influence the policy process.

1.2.5 Science consistency check

Science consistency check is an iterative administrative tool developed and used
by the U.S. Department of Agriculture Forest Service to evaluate whether information
transferred by scientists is understood and properly interpreted (used) by decision makers

(Guldin et al. 2003), and is similar to an evaluation of legal sufficiency or economic
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viability (Swanson and Greene 1999).

A management decision is considered to be consistent with available scientific
information if all of the following criteria were met: decision makers considered all
relevant scientific information made available; decision makers understood and correctly
interpreted the scientific information provided; and decision makers acknowledged and
documented resource risks associated with decisions (Shaw et al. 2000). The science
consistency check model demonstrates the importance of the interplay between
researchers and decision makers and provides an essential mechanism for science-based

evidence input to the decision making process (Shaw et al. 2000, Guldin et al. 2003).

1.2.6 Gaps in current understanding of the science-policy interface

As noted by Lindquist and Wellstead (2001), the organization, disposition and
influence of forestry experts and professionals on policy needs to be systematically
studied in Canada. The rational decision making model suggests that a problem is
identified, research is conducted, and policy decisions follow research findings (Weible
et al. 2010, Howlett and Giest 2015). However, many factors influencing science-policy
integration have yet to be adequately elucidated (Sutherland et al. 2012, Cairney et al.
2016). Further refinement of these factors may provide additional insights for scientists
and decision makers on ways to enhance science-policy integration of future policy
Initiatives.

As noted by Ezrahi (1980), agreement or disagreement within the respective
groups of scientists and policy-makers is important in determining the roles and uses of

scientific knowledge in public policy. Therefore, in line with suggestions by Francis
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(1990), I selected four contrasting cases that represent unique combinations of
consensus/dissensus for policy goals or objectives and consensus/dissensus for scientific
knowledge.

Motivation for this research is also predicated on my 32-year career with the
Canadian Forest Service (CFS) and more than two decades of experience as a policy
analyst, senior policy advisor and research project manager. While dealing with policy
issues such as those arising from the 1998 Ice Storm, several iterations of the Canada-US
softwood lumber dispute, climate change and invasive alien species, the CFS and I were
continually challenged to develop policy that was informed by science as well as to

design credible research projects that would be policy relevant.

1.3 Thesis structure

The thesis consists of this introductory chapter, four distinct case studies
(Chapters 2-5), and a final chapter that compares and contrasts results of the four cases,
identifies factors influencing the impact of science on the development of public policy,
and provides recommendations to enhance future science-policy integration initiatives.
Briefly, the four case studies are:

1. Intensive forest fibre management (Chapter 2) - examines a forest industry
initiative, commonly known as the Jaakko Poyry Report (JPR), that raised
significant public debate surrounding the management of provincial Crown lands
and intensive forestry in New Brunswick (Ashton and Anderson 2005). For over
two decades, forest policy in New Brunswick had been in a state of gridlock over

the reallocation of Crown forests to meet competing objectives of forest
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conservation and fibre production (Floyd et al. 2012). Following the release of the
JPR, significant concerns were raised by academia, environmental
nongovernmental organizations (ENGOs), and the general public over the
widespread use of forest plantations, potential negative effects on biodiversity and
wildlife habitat, and suggested changes to Crown forest governance (Erdle and
MacLean 2005, Anderson and MacLean 2015). From a science-policy perspective,
this case represents the situation where, at the outset there was disagreement over
policy goals (intensifying fibre management of Crown forests) coupled with
scientific dissensus between rival coalitions of the forest products industry and the
scientific/conservation communities.

. Forest conservation (Chapter 3) - considers the New Brunswick Protected
Natural Areas Strategy (PNAS), a policy initiative that came under considerable
opposition from the forest products industry which claimed there would be
significant economic impacts and job losses if the PNAS was adopted (LaPierre
1999). During the 1980s and 1990s, there was growing concern among scientific
and conservation communities that the diversity of native species and ecological
processes were inadequately protected under the New Brunswick forest
management system (LaPierre et al. 1998, LaPierre 1999). At the same time,
provincial forest policy was stalled because of conflicting views among stakeholder
groups over how Crown forests were allocated to meet competing goals of
conservation and fibre production (Floyd et al. 2012). From a science-policy
perspective, this represents a situation where there was scientific consensus

concerning the need for protected areas, but significant dissensus among
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stakeholder groups concerning provincial forest policy goals (implementing the
PNAS);

. Invasive alien species (Chapter 4) - explores the interactions of two Government
of Canada agencies, CFS and the Canadian Food Inspection Agency (CFIA), in
dealing with the brown spruce longhorn beetle, Tetropium fuscum (Fabr.)
(Coleoptera: Cerambycidae), an invasive alien species that attacked spruce trees in
Point Pleasant Park of the Halifax Regional Municipality (CFIA 2008). Preliminary
data showed that BSLB was acting differently in the North American environment
and appeared to be killing healthy red spruce trees (CFIA 2000), and in June 2000,
the CFIA declared the BSLB an exotic pest of quarantine significance and a
possible threat to trade (CFIA 2000). Using an extended participant science-policy
model, where various stakeholders were involved, the CFIA established a multiple
agency task force, consisted of representatives from three levels of government
(federal - CFIA and CFS; provincial - Nova Scotia and New Brunswick
Departments of Natural Resources; and municipal - Halifax Regional
Municipality), several forest products industry associations, and academia (CFIA
2014). The mandate of the BSLB Taskforce was to provide recommendations to the
CFIA and develop a response plan for control and possible eradication of BSLB
(CFIA 2008). From a science-policy standpoint, the BSLB case study represents
circumstances where there was initially consensus among federal, provincial
forestry agencies and forest products industry on the policy goals of containment
and eradication of the BSLB (CFIA 2014), but also substantial scientific

uncertainty concerning the actual economic and ecological risks posed by the beetle
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in North America (CFIA 2000, Gebremichael and Lu 2010); and

. Forest carbon (Chapter 5) - examines Canada’s decision not to include forest
management for Kyoto Protocol carbon accounting under article 3.4 (Environment
Canada 2007, Kurz et al. 2008). As signatory to the Kyoto Protocol, Canada was
legally required to reduce its average annual CO; emissions in 2008-12 by 6%
relative to the 1990 level (Williams 2004). Following agreement on the Marrakesh
Accords which allowed Canada to claim up to 44 megatonnes per year of carbon
dioxide reductions from forest sinks (Williams 2009), the National Forest Sinks
Committee (NFSC) was formed in December 2001 as an informal technical forum
to discuss and co-ordinate analysis to improve forest sinks information and policy
analysis. Representatives from the provinces, territories and the federal government
forestry agencies agreed to work together to develop a measurement system needed
to meet Protocol measurement, monitoring and reporting requirements. They also
agreed to provide and develop the information required by Canada to take a
decision by the end 2006 on whether to include forest management under the article
3.4 of the Protocol (Kurz et al. 2008, Smyth et al. 2014). As a key component of the
national reporting system, the Carbon Budget Model of the Canadian Forest Sector
(CBM-CFS) was extensively revised to incorporate state-of-the-art information
about forest carbon dynamics and analyze changes to greenhouse gas sources and
sinks at national, provincial, forest management unit and stand spatial scales. The
model could be used to assess carbon-stock changes from 1990 to the present, as
well as predict future carbon-stock changes based on scenarios of future

disturbance rates and forest management actions. (Kurz and Apps 2006). From a
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science-policy perspective, this situation represented an uncommon case where

there was consensus among federal, provincial and territorial forest management

agencies and CFS scientists of the Carbon Assessment Team, concerning policy
goals related to forest sinks as well as the science concerning modelling of forest
carbon dynamics.

Table 1.1 orders the four case studies according to initial assessment of
consensus/dissensus about policy goals and scientific knowledge, mainly drawn from
published material such as journal articles, media reports, informal discussions with
policy actors actively involved in events surrounding the respective case studies, but also
my personal knowledge and experience as a senior policy advisor and research project
advisor with the Canadian Forest Service, and more specifically, over 20 years’
experience in forest policy development and implementation at the federal level. Other
distinguishing features of these case studies were: the cases represent unique policy areas,
namely intensive forest fibre management, forest conservation, invasive alien species,
and forest carbon; and policy actors involved in the each of these cases have asserted that
their initiatives were supported by the best-available science. These claims have yet to be

investigated and substantiated.

1.4 Objectives

Three theoretical frameworks were used to evaluate evidence regarding factors
contributing to an effective science-policy interface in each case. These frameworks
were: the MSA (Kingdon 2003, Zahariadis 2014), the policy proximity model (Jung

1999), and the science consistency check model (Shaw et al. 2000). As I have found no
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other studies that have simultaneously used these frameworks to investigate four
contrasting case studies of the science-policy interface, this approach is, to the best of my
knowledge, innovative and unique.

I have approached this research largely from a policy process or policy studies
tradition and have attempted to systematically examine the nature, causes, and effects of
science-based policy proposals dealing with environmental or social problems related to
public forest policy. My particular interest is government decisions dealing with
environmental and social issues related to the management of Crown (public) forests and
determining the key factors associated with policy change and whether scientists and
policy makers must recursively collaborate so that policy decisions are deemed consistent
with current scientific understanding.

More specifically, objectives of this research were to use in-depth interviews of
high-level policy actors and analysis of MSA factors (Table 1.2) to:

1. elucidate the MSA factors that led to policy change. In Chapter 2, the
Advocacy Coalition Framework (Sabatier 1988) was also used to examine
factors leading to policy change, but was not used in subsequent case studies;

2. assess the degree of integration of the science advisory and decision making
processes (policy proximity);

3. examine whether policy decisions were consistent with scientific information
and advice provided to policy makers (science consistency check); and

4. based on insights gained from the four cases, provide recommendations on
ways to improve the role of scientists and the relevance of science information

in the development of public forest policy.
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1.6 Ethics

Permission to conduct the investigation was obtained from senior provincial and
federal government officials as well as the Research Ethics Board of the University of
New Brunswick. Only volunteer study participants were used, with all study participants
signing an informed consent form assuring them privacy and anonymity. Study
participants were also informed of their right to cease participation at any time during the
study. In addition, all personal information concerning study participants was kept
separate from the analytical data, with all associated computer files being password

protected.
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Table 1.1. Selection of case studies — initial assessment of agreement on policy goals/objectives and

scientific knowledge — the science-policy matrix.

Scientific Knowledge

Dissensus Consensus

Intensive Forest

Dissensus  Fibre Management Forest Conservation
Policy Goals
Consensus Invasive Alien Forest Carbon
Species
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Table 1.2. Analytical framework: multiple streams approach (MSA) factors (adapted from Kingdon

Willing to use
resources

2003)
Problem Policy Politics Policy Policy
Stream Stream Stream Entrepreneurs Windows
Evidence of  Alternatives Change in Within or Changes in
problem available political mood:  outside problem or

-consensus government politics
Credible Credible -bandwagons streams:
source, source -tipping points  Expertise, -budget
science- ability to speak  constraints
based Easy to Change in for others, -opponents to
understand government; decision-making change
Problem key personnel position -alternatives
dimensions:  Technically or interest available
-specificity  feasible/ groups Political
-social science-based connections or  Convergence
significance Problem & negotiating of problem,
-timeframe  Financial policy solutions  skills, policy and
-complexity feasible compatible with advocate or politics
-precedence decision broker streams
Politically maker’s values
acceptable and appeals to  Persistent Budget or
public program/policy
Seizes review
Jurisdiction & opportunity -
competition couples 3 Predictable/
streams unpredictable/
spillover
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Chapter 2: Public Forest Policy Development in New Brunswick, Canada: Multiple
Streams Approach, Advocacy Coalition Framework, and the Role of Science
Paper published as:
Anderson, W. F. A., and D. A. MacLean. 2015. Public forest policy development in New
Brunswick, Canada: multiple streams approach, advocacy coalition framework, and

the role of science. Ecology and Society 20(4):20. http://dx.doi.org/10.5751/ES-

07795-200420
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2.1 Abstract

In a 15-year case study, we used the multiple streams approach (MSA) and the
advocacy coalition framework (ACF) to examine a controversial industry-led proposal
for increased harvest of Crown forests in New Brunswick, Canada, in an adversarial
policy subsystem. Study participants were queried on their perceptions of policy
problems and reasons for community attention, the relationship between science and
policy, and whether policy decisions were consistent with scientific understanding.
Thematic analysis was used to examine interview data for evidence of Kingdon’s MSA
and Sabatier’s ACF. During public hearings of a Legislative Select Committee on Wood
Supply, two competing policy alternatives emerged. The first, put forward by the forest
industry coalition, advocated an intensive forest management approach in support of a
competitive industry. The second, supported by the conservation coalition, largely made
up of scientists and environmental groups, focused on adaptive management, an
ecosystem approach, and greater public input. This counterproposal forestalled the
industry from placing its proposal on the government 2005 decision agenda. However, in
2014, the government unexpectedly adopted essentially the same industry proposal.
Although the MSA provided a better explanation of the factors critical to the 2014 policy
change, i.e., a declining provincial economy and a change of key government personnel,
the ACF offered a nuanced perspective on the need for a professional forum to facilitate
policy-oriented learning across competing coalitions. In 2014, the lack of such a forum
and a closed process limited policy alternatives considered by elected officials. Results
also emphasize the importance of how legislators choose to interact with experts and

scientists, particularly within an adversarial subsystem, especially when a powerful
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coalition develops ways to limit the access to decision makers by competing coalitions.
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2.2 Introduction

Resource policy controversies often result from changes in societal concerns and
values that governments have initially failed to notice or address (Clark et al. 1998, Mills
and Clark 2001). Despite efforts to understand how science influences policy (Jasanoff
1990, Lee 1993, Macleod et al. 2008), successful bridges between science and resource
policies have proved difficult (Kimmins et al. 2005, Sutherland et al. 2012). The
challenge facing scientists and policy makers has been to synthesize existing scientific
knowledge and integrate it into a knowledge base that supports policy development
(Klenk and Hickey 2011, Nursey-Bray et al. 2014).

Science-based information may be used for different purposes, i.e., learning,
instrumental, or political, depending on the level of competition within a policy
subsystem (Weible 2008, Weible and Sabatier 2009, Weible et al. 2010). Policy
subsystems (Jenkins-Smith et al. 2014) have been characterized as follows: (1) unitary,
i.e., dominated by a single coalition with opposition being unorganized and poorly
resourced; (2) collaborative, i.e., cooperative coalitions that disagree but find ways to
negotiate and work together; or (3) adversarial, i.e., containing rival coalitions, each with
incompatible beliefs. Adversarial coalitions are usually anchored by government agencies
or a powerful interest group (Weible 2008), and policies are designed with clear winners
and losers and little compromise (Weible and Sabatier 2009). Policy processes have been
described in terms of the multiple streams approach (MSA) of Kingdon (2003) and the
advocacy coalition framework (ACF) of Sabatier (1988).

The MSA (Kingdon 2003, Zahariadis 2014) specifies that the likelihood of a policy

proposal, including those that are science based, being adopted by government is the
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result of the interaction of five structural elements: (1) problems, brought to the attention
of government through socioeconomic indicators, by focusing events such as crises and
disasters, or through evaluation of government programs; (2) policies, i.e., experts
propose solutions that are technically feasible, compatible with decision-maker values,
reasonable in cost, and appealing to the public; (3) politics, i.e., political factors, such as
changes in government, changes in political mood, political ideology, and the opinions of
advocacy or opposition groups, influence agendas; (4) policy windows, i.e., transitory
periods of time, when the separate streams of problems, policies, and politics coincide;
and (5) policy entrepreneurs, i.e., individuals capable of investing significant time and
resources to promote preferred proposals or problems encourage decision makers to pay
attention by joining problems and solutions to politics. The MSA permits examination of
the actions and motivations of visible, i.e., predominately elected officials, and hidden
policy actors, i.e., academics, bureaucrats, and interest groups (Kingdon 2003). Under the
MSA, policy actors use science to identify problems and evaluate potential solutions, the
effect of science-based information is contingent on the presence of a policy
entrepreneur, and policy entrepreneurs use science-based information to shape agendas
and policies for political gain (Weible 2008). Science information can be used to
maintain the status quo by reinforcing the legitimacy of current processes or to challenge
existing processes and expose negative aspects of a policy.

Under the ACF, actors with similar beliefs merge into advocacy coalitions within
which they attempt to affect public policy (Sabatier 1988). The ACF assumes that
governmental programs are translations of policy-oriented beliefs and because policy

core beliefs are rigidly held, major policy change is unlikely as long as the advocacy
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coalition that instituted the program remains in power (Jenkins-Smith et al. 2014). ACF
membership is relatively stable over time (Weible et al. 2009), and actors seeking to
influence policy making need to develop an understanding of the details and scale of
problems, the causes, and the impacts of proposals. Information is regarded as an
important resource, and to understand policy processes, one needs to understand how
scientific and technical explanations are used in political debates (Jenkins-Smith et al.
2014). Under the ACF, policy-oriented learning across belief systems is most likely when
a forum exists that is prestigious enough to force professionals from different coalitions
to participate (Jenkins-Smith et al. 2014). Problems involving natural systems are
conducive to policy-oriented learning because many of the critical variables (participants)
are not themselves active strategists and because controlled experimentation is more
feasible (Weible and Nohrstedt 2012).

We use the MSA and ACF policy frameworks to examine a case study of a long-
running, adversarial attempt to influence public forest policy in New Brunswick, Canada
(Erdle and MacLean 2005). An industry-led initiative caused significant public
controversy regarding provincial Crown lands and intensive forest management (Ashton
and Anderson 2005). This case study is of particular interest because industry maintained
that its policy proposal was supported by the best available science, and the policy
initiative initially failed, but a decade later, in an unexpected shift, government
implemented a strikingly similar industrial proposal. Our objectives were to (1) use in-
depth interviews, analysis, and the MSA and ACF frameworks to determine reasons why
a forest industry policy initiative initially failed but, nearly a decade later, was

implemented; (2) examine how scientists and science-based information influenced the
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development of New Brunswick public forest policy; and (3) elucidate the factors that

contributed to significant policy change.

2.3 Case study description

New Brunswick is the most forested province in Canada, with 85% of its 7.3
million ha wooded (Canadian Forest Service 2005). Just over half of this area is publicly
owned, i.e., Crown, forests. The New Brunswick Department of Natural Resources
(NBDNR) has the mandate to manage these forests in the long-term interests of the
public (NBDNR 2006). Howlett and Rayner (1995) characterized the New Brunswick
forest policy subsystem as being “captured,” in which NBDNR could be characterized as
advancing the interests of the forest products industry ahead of its mandate of sustainable
management. As such, for more than 2 decades, policy debates over Crown forest
management in New Brunswick have been characterized as contested, adversarial, and in
a state of gridlock (e.g., Baskerville 1988, Parenteau 2013). The main conflict between
the 2 dominant coalitions of forest industry versus forest conservation has been how
Crown forests are assigned to meet competing timber production and conservation
objectives (Floyd et al. 2012).

By the mid-1970s, it was apparent that the wood-processing capacity of industry
exceeded the sustainable wood supply (Baskerville 1982). The wood-supply problem was
mainly the result of forest age structure and major expansion of the forest products
industry (Baskerville 1982). The province responded with the implementation of the
Crown Lands and Forests Act in 1982 (Baskerville 1995), under which the sustainable

harvest level is set as the nondeclining volume of wood that can be harvested for at least
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80 years into the future (Select Committee on Wood Supply [SCWS] 2004). Under the
act, the minister of natural resources is uniquely responsible for the development, use,
protection, and integrated management of Crown lands and, with the approval of the
lieutenant governor in council, may enter into agreements with persons or organizations
for any purpose related to the Crown Lands and Forests Act. This permits parceling of
Crown forests into timber licenses, using a legal contract with the forest product
companies that operate processing facilities in the province. A 5-year, “evergreen”
planning cycle enables Crown forest management to respond to changes in social values,
economic situations, resource information, and scientific knowledge about forest
dynamics. For each 5-year cycle, forest management goals and objectives are detailed 2
years in advance, in a document commonly known as the “Vision document” (e.g.,
NBDNR 1999). Under the act, there is no requirement for public input or legislative
oversight of changes to policy or agreements entered into by the minister.

During the 1980s and 1990s, there was growing concern among scientific and
conservation communities that the diversity of native species and ecological processes
were inadequately protected under the New Brunswick forest management system
(LaPierre 1997). In 2000, in response to these concerns and pledges under the 1992
National Forest Strategy and the Canadian Biodiversity Strategy, the government
proposed to set aside 10 large, ecologically significant areas, totaling 150,000 ha, and
applied a harvest moratorium removing the proposed protected areas from active forest
management (Ashton et al. 2007). Industry predicted that adverse economic impacts and
job losses would result if the Protected Areas Strategy was adopted (Ashton and

Anderson 2005). In September 2001, in a letter to the minister of natural resources, the
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New Brunswick Forest Products Association demanded that government adopt a 6-point
action plan that included the following: doubling the future harvest of Crown forests;
holding government and licensees financially accountable for achieving forest
management objectives; implementing an intensive silviculture program to achieve the
wood-supply objectives; applying third-party performance audits; requiring
environmental certification of all Crown land; and streamlining management procedures
(Ashton and Anderson 2005).

In response to these demands, NBDNR and industry jointly commissioned Jaakko
Poyry Consulting, an international consulting firm, to examine the stewardship of Crown
lands (Jaakko Poyry Consulting 2002). The report New Brunswick Crown Forests:
Assessment of Stewardship and Management, commonly known as the Jaakko Poyry
report (JPR), included a scenario that projected doubling the future Crown forest harvest
and recommendations to improve public participation, forest management, biodiversity,
and research on Crown forests. Doubling future harvests was projected to be possible
through intensive and extensive use of forest plantations, precommercial thinning, and an
increase in the government silviculture budget from Can$23 million to Can$34 million
per year (Jaakko Poyry Consulting 2002).

Significant concerns were raised by academia, environmental nongovernmental
organizations (ENGOs), and the public over the widespread use of forest plantations,
potential negative effects on biodiversity and wildlife habitat, and suggested changes to
Crown forest governance (Erdle and MacLean 2005). These concerns led to the
formation of an all-party Legislative SCWS charged with “conducting public consultation

into the subject of wood supply in the province and to respond specifically to
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recommendations” in the JPR (SCWS 2004:1). In September 2004, following 13 public
hearings with more than 200 speakers, 121 written submissions, and numerous technical
presentations from experts, the SCWS tabled its final report containing 25
recommendations covering 4 broad policy areas: governance and accountability, forest
management objectives, allocation of resources and distribution of benefits, and
provincial wood supply (SCWS 2004). In brief, the SCWS rejected the JPR scenario of
doubling Crown harvest and recommended that the province should maintain the
diversity of the Acadian forest, as well as provide greater opportunities for public
participation in the setting of forest management objectives (SCWS 2004).

For the decade following the SCWS, successive governments sponsored numerous
expert task forces, panels, and reports. Notable among these were Management
Alternatives for New Brunswick’s Public Forest: Report of the New Brunswick Task
Force on Forest Diversity and Wood Supply (Erdle 2008), commonly known as the Erdle
report, and Future Opportunities for the Forest Products Industry in New Brunswick:
Report of the Task Force on Investment Opportunities in the New Brunswick Forest
Sector, often referred to as the Roberts report (Roberts and Woodbridge 2008). The Erdle
report provided a range of alternative scenarios and projected outcomes for the future
management of Crown forests, whereas the Roberts report described the long-term
economic and export opportunities for the provincial forest sector. The intent of
government was to juxtapose the ecological possibilities and constraints of Crown forests
contained in the Erdle report with the economic feasibility of the Roberts report (Beckley
2014). Nonetheless, for all intents and purposes, there was no major change to forest

policy or the Crown forest management. Moreover, governments generally adopted a
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closed, less consultative approach to forest policy development (Beckley 2014).

On 12 March 2014, the New Brunswick government unexpectedly released a new
forestry strategy, A Strategy for Crown Lands Forest Management: Putting our Resources
to Work (NBDNR 2014), just 2 years after the launch of a 10-year plan. Through an
aggressive harvest strategy that reduced harvest restrictions in designated conservation
areas, the new strategy increased the annual allowable harvest of spruce (Picea spp.) and
balsam fir (4bies balsamea) by an estimated 20%. The new policy represented a
significant departure from the long-held policy of conservation values being addressed
prior to setting industrial timber allocations. Furthermore, according to government
officials, the new plan would “encourage investment, maintain thousands of jobs, create
hundreds of new jobs and manage Crown forests in a sustainable way” (New Brunswick
government press release, 12 March 2014). Officials also emphasized that the approach
could save taxpayers several millions of dollars annually.

Following nearly a decade and a half of intense lobbying, industry finally gained a
guaranteed timber objective. Under terms contained in memoranda of agreement, the
increased timber supply for industry was guaranteed for 25 years. Legal experts
suggested that options of future governments to modify or cancel the agreements were
particularly limited (“J.D. Irving forestry deal ‘already done,” expert says™ 2014). The
contracts stipulated that industry was required to invest in mills, but only if market
conditions were favorable. In contrast, the agreements placed detailed obligations on
government to provide an increased industrial wood supply.

Reaction to this policy shift was contentious, with industry predictably endorsing

the approach, whereas other stakeholder groups raised concerns about the absence of
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transparency and public consultation and that a number of SCWS recommendations were
ignored. In an open letter to the minister of natural resources, 184 university professors
and other academics criticized the new policy and noted that the strategy was formulated
behind closed doors and “has serious conservation shortcomings, has questionable socio-
economic benefits for the public, limits the government’s ability to shape future forest
policy, and potentially compromises government’s management oversight of the public
forest” (“184 professors demand halt to Crown forest policy” 2014). The signatories also
called on government to “immediately halt its current course of action, assemble the
collective wisdom that has been accumulated over the past number of years through
reports/studies and academic research, and revisit the strategy” (“184 professors demand
halt to Crown forest policy” 2014).

During the September 2014 provincial election campaign, Premier Alward
promoted his Conservative Party platform on an aggressive natural resource development
strategy. The government had already finalized the forestry contracts just days before the
election writ was issued (“Crown forestry deal will be finalized within days, Alward
says” 2014). Brian Gallant’s Liberal Party criticized the plan before the election and
during the campaign committed to reviewing the forestry agreements if it came to power.
However, just 6 months into its 4-year mandate, the Gallant government announced that
it would respect contracts signed with forestry companies, including the guaranteed

increases for Crown wood allocations (The Canadian Press 2015).

2.4 Methods

Our analysis focuses on the New Brunswick forest policy case study events
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between March 2000 and March 2015, including the commissioning and release of the
JPR, release of the SCWS final report, the ensuing government response to the SCWS
report, and events surrounding the adoption of the 2014 forest strategy. We evaluate the
actions and motivations of elected officials, bureaucrats, industry executives,
representatives of ENGOs, and scientists and academics involved in events surrounding
the New Brunswick forest policy subsystem. Using a modified snowball technique,
where research participants recruit other participants for a study (Weible et al. 2010), we
identified organizations and individuals involved in forest management issues in New
Brunswick, using background material from the Internet, government reports, press
releases, and media articles (Birkland 2004, Michaels et al. 2006). Potential study
participants from government, industry, and ENGOs active in the events surrounding the
JPR were verbally briefed as to our objectives and methods and were then invited to be
interviewed.

Data were collected from 14 volunteer participants during in-person or telephone
interviews in 2009. Participants included senior bureaucrats, forest-industry executives,
advisers/experts, members of ENGOs, elected officials, and 1 media representative. Table
2.1 provides a summary of the participants and their respective roles. On average,
interviews were 1.5 hours in duration. Interview recordings were transcribed, and copies
provided to the respective participants to ensure accuracy of transcription (Fontana and
Frey 2000, Yin 2003). Each participant was assigned a code (Table 2.1) to enable
traceability of quotes while ensuring anonymity. An interview guide (Kingdon 2003) was
used during the interviews to probe interviewee perceptions of major policy problems and

reasons for community attention (Table 2.2). Participants were also questioned regarding
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their observations concerning the relationship between science and policy, also known as
policy proximity (Jung 1999), and whether policy decisions were consistent with current
scientific understanding, commonly known as a science consistency check (Everest et al.
1997).

Thematic analysis, a method for identifying, analyzing, and reporting repeated
patterns, i.e., themes, within qualitative data (Boyatzis 1998, Braun and Clarke 2006),
was used to examine interview transcript data for evidence of the MSA (Kingdon 2003),
problems, policies, and politics, as well as indications of whether scientific information
was used during the agenda setting process. NVivo was used to assist in the
categorization, sorting, and reorganizing of meaningful segments of text related to our
objectives. Additional data, consisting of copies of presentations made during public
hearings, were obtained from the SCWS secretariat. Particular care was given to acquire
documents from individuals who self-identified as scientists, and thematic analysis was
used to capture comments about consequences of implementing the JPR scenario of
doubling the Crown harvest. Identified themes were collated and sorted by frequency of
occurrence using NVivo coding queries (Bazeley and Jackson 2013).

Supplemental telephone interviews were also conducted between January and
March of 2015 to determine the factors and individuals involved with the decisions
surrounding the closed 2014 policy process. In total, six interviews were conducted with
data being collected from individuals from academic, bureaucratic, advisory, political,

conservation, and woodlot organizations.

2.5 Results
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We use the MSA and ACF to examine events and actions of policy actors within

this case study.

2.5.1 The MSA problem stream

The 2001 New Brunswick Forest Products Association letter to government
identified a wood-supply problem and suggested the association’s preferred solution of
intensifying forest management on Crown forests. Industry feedback to government was
clear: for industry to remain competitive, more wood was needed. For a number of years,
forest industry had repeatedly advanced an intensified forest management approach
through bilateral negotiations with the NBDNR (Ashton and Anderson 2005).
Interviewee IND-02 summed up these efforts by stating: “That was a culmination really,
that letter, of many discussions between the industry and the government for years really,
at least 3 or 4 years prior to that, where the industry was asking for action and with [sic]
no avail.” From the perspective of industry, a stable or increasing wood supply was
unquestionably linked to industrial competitiveness. The forest products industry argued
that the softwood harvest, also known as the annual allowable cut, had decreased from
the previous decade. Indeed, the annual softwood harvest level in New Brunswick was
3.8 million m? from 1982 to 1986, increased to 4.2 million m? from 1987 to 1991, but
then declined to 3.3-3.5 million m?® from 1992 to 2007 (NBDNR 2004).

A leaked copy of the 2001 industry letter was obtained by the Conservation
Council of New Brunswick, an ENGO, which subsequently publicized its concerns over

implications of the industry policy proposal. During a press conference, the Conservation
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Council offered a different problem definition emphasizing the need to maintain healthy
ecosystems, conserve wildlife habitat, and create a democratic process to examine future
access, tenure, and management of Crown forests. From the previous material and
additional related quotes from study participants (Table 2.3), it is evident that there were
repeated attempts to deal with the perceived problem of industrial wood supply,

consistent with Kingdon’s MSA problem stream.

2.5.2 The MSA policy stream

Kingdon’s MSA policy stream centers on proponents’ proposed solutions to
problems (Kingdon 2003). Within the policy stream, bureaucrats, researchers, and
interest groups evaluate and debate alternatives, thereby narrowing the range of choices
for decision makers. “Surviving” proposals emerge and constitute a short list to which
decision makers give serious consideration. Policy entrepreneurs typically “soften up” the
policy community and the public to overcome inertia and gain the approval of elected
officials (Kingdon 2003). Undeniably, industry policy entrepreneurs attempted to
influence elected officials before, during, and after release of the JPR. In September
2003, industry representatives met with members of the New Brunswick Cabinet to
discuss an implementation plan for major elements of the JPR, two months before the
start of SCWS public hearings. When the Conservation Council of New Brunswick
learned of this bilateral policy process through right-to-information legislation, it went to
the media. An industry spokesperson approached by the media confirmed that they had
submitted a plan to the province, stating that the document “only outlines what the

industry would like to see happen if the province accepts the Jaakko Poyry report’s
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recommendations” (Folkins 2003). In addition to making repeated efforts to influence
elected officials and bureaucrats, industry also promoted its proposal to the general
public. In a newspaper article, the president of the Forest Products Association stated: “I
expect we will double our production of lumber over the next 50 years” (McKillop 2002).
These comments actually came 7 months before release of the JPR.

The JPR also gained the attention of NBDNR bureaucrats not normally involved
in Crown timber allocation negotiations. In April 2003, an internal NBDNR committee
was charged with reviewing the report, developing response options, and providing
ministerial recommendations. By creating an intradepartmental consultation process,
experts within NBDNR provided wide-ranging advice to senior departmental managers.
Prior to establishment of the NBDNR committee, professionals had been essentially
excluded from past department—industry wood-supply discussions. As stated by
interviewee BUR-02: “I didn’t want brown envelopes floating around [leaking documents
to the media] or people spouting off because there was no other avenue for them to let me
and the Department know how they felt about the [JPR] recommendations.” In its final
report, the NBDNR review committee noted that resource management required
balancing economic, ecological, and social factors, as well as meaningful public
consultation to determine what kind of forest and industry the people of New Brunswick
wanted (NBDNR 2004). With respect to implementing the JPR scenario of doubling
Crown harvest, staff concluded that additional analysis was warranted (NBDNR 2004).
Not only was the NBDNR review report intended to inform senior departmental
managers, but it was also used during briefings held in camera for SCWS elected

officials: “They had the report given to them ..., and we brought some of our people in to
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answer questions too that were more specific and scientifically based” (interviewee BUR-
03). From the previous discussion and additional quotes from study participants (Table
2.3), it is apparent that the industry-preferred solution to the wood-supply problem was

receiving considerable attention within the policy stream.

2.5.3 The MSA politics stream

The likelihood that a policy proposal achieves government agenda status depends
on (1) whether it is consistent with the prevailing public mood, (2) whether it fits within
the orientation of the current administration, and (3) the degree of support or opposition
from interest groups (Kingdon 2003). Public opinion can affect policy outcomes by
enabling participants to place issues on the government agenda or by restraining them
from doing so (Kingdon 2003). Bureaucrat BUR-02 offered considerable insight into the
industry expectations and the intensifying public mood opposed to doubling the harvest
of Crown forests: “Stakeholders already felt the forest industry was the big bully and that
it always got what it wanted ... Certainly the forest industry totally underestimated their
reaction was going to get [sic]. They thought they could do the study, it would be their
license to go ahead.”

Elected official EO-O3 also noted that the industry proposal was at odds with
public sentiment, pointing to the public backlash during the SCWS hearings: “They
[industry] were not expecting that new step [public hearings], and they were not
expecting that reaction and the outrage from the public.” Elected official EO-01 also
suggested that the public hearings helped gauge public mood concerning the industry

proposal. With respect to the SCWS report, interviewee EO-01 further added: “There’s
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been no larger, in terms of public participation, consultation on public policy, aside from
a general election, in the province’s history ... the largest single block of the
recommendations deal with different mechanisms for public input, for public review or
scrutiny of what is going on Crown land.” Just several weeks after SCWS hearings,
industry policy entrepreneurs were again pressing for quick action. During a major
forestry conference, an industry representative stated: “If we cannot go forward
[implement the JPR doubling scenario], we run out of wood, our mills cannot expand, we
cannot invest more money, jobs are going to go down and we’re going to be shutting
down mills” (Malo 2004).

In his refinement of the MSA, Zahariadis (1995, 1999, 2003) showed that the
politics stream within a Westminster-based political system is dominated by political
parties, and congruence of a proposal with party ideology is nearly always needed for its
adoption. Interviewee IND-02 clearly felt that the JPR was ultimately used for purposes
other than soliciting government action: “The outcome of the public debate [SCWS
hearings] became the advice that the government used rather than the recommendations
of their consultants [JPR].” Similar views concerning political preferences and public
mood influencing the SCWS were also expressed by interviewee BUR-02: “We had
people, a lot of people, who were against any more intensive forest management, that
we’d gone way too far ... it had a great influence on the Select Committee.” Interviewee
BUR-01 also noted that many of the commitments contained in the government response
to the SCWS (NBDNR 2005) were consistent with the SCWS recommendations: “I think
it [government response]| was pretty consistent with what the Select Committee was

saying.” Additional participant quotations included in Table 2.3 provide further evidence
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that within the politics stream, elected officials and the public were unreceptive to the

industry proposal.

2.5.4 Scientists and science advice in the policy process

2.5.4.1 2000-2005 Policy process

Bureaucrat BUR-01 noted that the desire to have forest management based on the
best available science raised significant issues over the interpretation of science and how
science-based information supported public policy, and that ultimately, conflicting
interpretations led to the creation of the SCWS: “Everybody maybe had different points
of view on science ... and I think that sort of what led to the Select Committee.” The
establishment of the SCWS proved to be a critical decision by government officials, and
from an ACF perspective, it may be viewed as the creation of a professional forum that
was dominated by rules of a legislative committee process and important enough to force
professionals from the industry and conservation coalitions to participate. As noted by
elected official EO-03, the SCWS was the first time in more than 2 decades that scientists
had a formal venue for providing advice to government: “It was probably one of the first
chances for the scientists, since the 70’s, to have a say or to have some input ... [ would
say there was a shift doing that debate.” In fact, 17 scientists, external to government,
participated in the SCWS public proceedings, providing oral and written briefs. Because
of space limitations, we have limited discussion to the 5 issues most frequently raised by
scientists as identified during thematic analysis of SCWS documents.

Of the 17 scientists, 13 openly questioned the validity of the facts or the analysis

contained in the JPR (Fig. 2.1). Contrary to assertions contained in the JPR that New
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Brunswick could double its long-term supply of softwood “while meeting all other
environmental and social objectives for Crown Land” (Jaakko Poyry Consulting 2002:6),
12 scientists cautioned SCWS members about the potential loss of biodiversity and the
adverse effects of intensive forest management (Fig. 2.1). Directly refuting the JPR, one
scientist stated: “If New Brunswick were to strive to double our wood supply, there is no
doubt that there would be a very profound negative effect on our province’s biodiversity”
(SCWS secretariat, personal communication). Surprisingly, 11 of the 17 scientists also
offered views on possible economic and social issues should the JPR scenario of
doubling Crown harvest be implemented (Fig. 2.1). As one scientist suggested: “More
attention needs to be paid to the value and quality of forest and products produced,
instead of just volume” (SCWS secretariat, personal communication). Another openly
questioned the wisdom of the JPR recommendation concerning oversight of Crown
forests by stating: “It does not seem wise to leave the responsibility of monitoring
industry compliance with industry, which has a primary interest in maximizing
sustainable harvest” (SCWS secretariat, personal communication). Yet another researcher
raised the issue of ignorance concerning the possible ecological effects of the extensive
use of plantations: “For many species and ecosystem functions we simply do not know.
There has not been enough research done” (SCWS secretariat, personal communication).
Another scientist raised the additional challenge of a changing climate, in which: “Large-
scale conversion to conifer plantations raises many serious concerns, each one likely to
be exacerbated in coming decades by expected climate warming” (SCWS secretariat,
personal communication).

In contrast, a looming industrial crisis featured prominently in the forestry
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products industry presentations to the SCWS. James Irving Jr., CEO of the largest forest
products company in New Brunswick, cautioned SCWS elected officials that there would
be dire consequences if government disregarded the industry proposal: “Doubling the
manufacturing base is essential to ensuring competitiveness ... A secure wood supply is
the banker’s first question—new investment is dependent on wood supply ... We need a
vision today—and for the future—so that we can avoid the tragic end that shipbuilding
has experienced in Canada” (SCWS secretariat, personal communication). Industry also
was adamant that current forest management practices were science based and that forest
productivity could be increased while maintaining biodiversity. As one industry
representative put it: “All we can do is rely on the best science available. This is what we
do in forestry anyway, as a matter of course. With a commitment to science-based
continuous improvement, and the will to make adjustments when necessary, we can take
the responsible course that serves all the diverse needs and purposes of a forest, both
economic and environmental” (SCWS secretariat, personal communication).

When questioned about the interactions between scientists and elected officials,
interviewee BUR-03 stated: “The UNB [University of New Brunswick] paper was one
that the Select Committee really hung on to.” Elected official EO-01 also furnished
additional insight concerning the critical role played by university scientists during the
SCWS processes: “The education that they [scientists] provided in terms of a background
to making some of the decisions, to making some of the recommendations that the
committee actually or eventually did was absolutely vital.” Interviewee EO-01 also noted
the significant influence of one university professor as adviser to the SCWS: “He was a

key part of the whole process ..., he was a teacher, he was a sounding board, he was
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everything in between and he certainly helped to bring focus to the topics at hand.”
Indeed, bureaucrat BUR-02 remarked that SCWS elected officials were mindful of the
advice given by scientists: “So the Select Committee at least was wise enough to say
what you guys [government] need is more science—a lot more science—and you guys
need to focus not just on intensive forest management, but management of diversity of
the forest long-term.” As stated earlier, the Erdle report (Erdle 2008) was one of the

major studies directly tied to the government response to the SCWS.

2.5.4.2 2014 Policy process

All six supplemental (2015) interviewees stated that the declining state of the
provincial economy was the major factor in the government shift in forest policy.
Moreover, an unpublished internal NBDNR report identified a significant
competitiveness gap facing the forest products sector. To stay competitive, aging mills
needed to invest approximately half a billion Canadian dollars to modernize. However,
for more than a decade, the forest products industry had insisted that capital investment
would only happen with an increased and guaranteed wood supply. As noted by one
senior bureaucrat: “There was a greater sense of urgency that if we [government] didn’t
do something in 2014, it would be even worse down the road, from an economic stand
point ... There was a willingness on the part of industry to step up and put some
investment in it, to be competitive long-term, and they [elected officials] said OK, we’re
going to bite the bullet” (supplemental interview, 2015).

Three informants also noted a change in key personnel within NBDNR during a
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2013 cabinet shuffle, with the incoming minister and deputy minister being transferred
from the provincial economic development portfolio and both having a proindustry
attitude. The declining state of the provincial economy and a change in key ministerial
personnel were also identified by Beckley (2014) as key factors contributing to the major
policy shift.

Following the release of the 2014 forest strategy, the Alward government
maintained that there had been sufficient public consultation. The premier claimed that
more than a dozen reports had been completed and that it was time for action.
Conversely, how government used or considered the reports or past consultations was
never clarified (Beckley 2014). Further, two consecutive ministers of natural resources
have maintained that the 2014 forest strategy was based on “good science”’; however,
evidence for this assertion has not been released. In fact, one member of the current
provincial legislature claimed that the science supporting the strategy did not exist, and
that the harvest of Crown forests was “deemed unsustainable by the Minister’s staff,
endangering wildlife populations” (Coon 2015). These claims are consistent with a recent
performance audit by the provincial auditor general, which observed that economic
development was the primary focus of NBDNR and that this would likely impact on the
long-term biodiversity of the Crown forest (Auditor General for New Brunswick 2015).

Just days after the release of the new strategy, industry took a different tack, with
the head of the largest forest company in the province committing to reverse direction if
anyone could produce “good science” that showed that current forest practices were
harmful to the environment (“Jim Irving defends New Brunswick forest practices,

expanded cut” 2014). Nevertheless, despite assertions by 184 academics and researchers
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about serious conservation shortcomings and questionable socioeconomic benefits, 2

successive governments and industry have unwaveringly executed the new strategy.

2.6 Discussion

The Kingdon (2003) MSA provides considerable insight concerning the initial
inability of industry policy entrepreneurs to link the perceived wood-supply problem and
their proposed solution to the government decision agenda. Within the bilateral
discussions between NBDNR and industry, there had been little serious vetting of the
industry proposal, and there was limited opportunity and time for what Kingdon
(2003:116-117) refers to as “natural selection or re-mixing of ideas.” Although the
Kingdon (2003) selection criteria of technical feasibility was considered, industry
entrepreneurs failed to anticipate future constraints such as public acceptability,
economic constraints, and receptivity by politicians. Consistent with the findings of
Birkland (1997) and McConnell (2010), this failure was subsequently used by members
of the conservation coalition, notably scientists and ENGOs, to question the industry
proposal and the legitimacy of closed policy processes between government and industry.

During the SCWS process, two competing policy alternatives emerged. The first,
proposed by the forest industry coalition, was principally the implementation of the JPR
scenario of doubling Crown harvest in support of a competitive forest products sector.
The second, advocated by the conservation coalition made up of academics and the
ENGO community, focused on an integrated management approach that balanced
environmental, social, and economic values while conserving ecological functions of the

forest. Scientists also stressed the need to deal with uncertainties surrounding the effects
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of intensive forest management through supplementary analysis and research. One
possible explanation for the inclusion of socioeconomic arguments by the conservation
coalition is that scientists were attempting to better communicate advice using terms and
concepts that would be easily understood by elected officials (Watson 2005, 2012).
Another explanation could be that scientists assumed that using economic and social
dimensions would reinforce the biophysical or ecological advice offered. These results
suggest potential areas for future policy research concerning the motivation of scientists
on whether they become involved in policy processes and produce policy-relevant
material.

The government response to the SCWS (NBDNR 2005) was consistent with the
advice offered by scientists during the SCWS hearings. In fact, government action items
included developing strategies for conserving the unique ecological features of the
Acadian forest; implementing a forest management strategy that balanced environmental,
social, and economic values; developing better public participation and advisory
processes; and developing a value-added strategy. Despite the lack of an explicit
commitment by elected officials to use science-based information in the development of
public forest policy, there can be little doubt that advice from scientists influenced the
2005 approach set out by government.

With respect to the 2014 policy process, success of the 15-year lobbying effort by
industry can largely be explained by a political party adopting an election platform of
jobs and economic growth through the development of natural resources to deal with a
sagging provincial economy and finding an industry proposal consistent with its theme.

As related by a longtime member of the Legislative Assembly, James Irving approached
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Premier Alward and, in exchange for a guaranteed and increased wood supply, offered a
possible solution to the economic crisis facing New Brunswick that would in the process
generate needed jobs and economic growth (Kirk MacDonald, 18 September 2014,
personal communication).

From an ACF perspective, even though changes to socioeconomic conditions are
considered necessary but insufficient conditions for policy change, major policy change
would not be predicted because the dominant, i.e., forest industry, coalition was still in
power. Furthermore, with respect to policy-oriented learning, as demonstrated by the
protracted and continuing policy debate we have discussed throughout, there is little
supporting evidence for the hypothesis that problems involving natural systems are more
conducive to learning across belief systems than those involving purely social or political
systems, i.e., “learning hypothesis 4” (Weible and Nohrstedt 2012). Furthermore,
although there is little evidence of between-coalition policy-oriented learning involved in
the 2014 policy process, there is substantial evidence of policy-oriented learning within
the forest industry coalition. It is apparent that forest industry policy entrepreneurs in
New Brunswick learned from their past missteps and successfully linked the perceived
wood-supply problem and their preferred solution to the Alward government agenda of
creating jobs and encouraging economic growth through natural resource development.

A new strategy employed by policy entrepreneurs within the forest industry
coalition was the use of bilateral legal instruments such as memoranda of agreement and
modified forest management agreements to enshrine policy in legally binding documents
and essentially limit access and recourse of the opposing conservation coalition. Under

the terms of these 25-year agreements, mutual consent of both parties is now required for
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changes to the goals, objectives, evaluation criteria, and management approach of Crown
forests. Similar to strategies reported by Meijerink and Huitema (2010) and Huitema and
Meijerink (2010), when forest industry policy entrepreneurs gained support of the central
decision makers, i.e., the premier, NBDNR minister, and deputy minister, they were
effective in achieving policy change by strategically framing a proposal. In addition, they
also succeeded through the use of bilateral contractual arrangements that manipulated the
composition of the decision-making forum so as to only have forest industry members

represented, as well as exclude or bypass other potential adversarial coalitions.

2.7 Conclusions

Through elite informant interview data and by using complementary frameworks
of the MSA and ACF, we have explored a 15-year case study of attempts to alter forest
policy in New Brunswick. The MSA was useful in explaining how problems were
brought to the attention of legislators, how potential solutions, i.e., proposals, were
developed, and how and why individual problems became government priorities. In this
case, although industry policy entrepreneurs had considerable political connections,
resources, and negotiating skills and were persistent in their efforts to link the perceived
problem of reduced Crown forest harvests to their preferred solution of intensive
management, they were initially unsuccessful in getting the problem and their solution on
the government decision agenda. The industry strategy of appealing to facts in the JPR
was unsuccessful because the data and their interpretation were contested by other
groups, notably scientists, ENGOs, and bureaucrats.

Initially, scientists and science-based advice influenced the policy debate because
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of their direct interaction with elected officials through a formal consultation process of
the SCWS. From an ACF viewpoint, scientists featured prominently in this adversarial
policy subsystem, and the SCWS democratic forum gave them the opportunity to directly
inform and advise elected officials. Scientists produced policy-relevant material that
identified biophysical and socioeconomic issues and highlighted uncertainties, risks, and
costs/benefits associated with the JPR scenario of doubling Crown harvest. Similarly, by
creating an internal departmental process, NBDNR experts who has been excluded
previously from the timber allocation process, provided advice to the elected officials of
the SCWS and senior NBDNR management.

Although the MSA, in our view, provided a better explanation of the factors, i.e.,
economic and social indicators, and individuals, i.e., entrepreneurs, critical to the 2014
policy change in New Brunswick forest policy, the ACF offered a more nuanced and
theory-based perspective concerning the need for a professional forum, i.e., SCWS, to
facilitate policy-oriented learning across competing coalitions within an adversarial
subsystem. Undeniably, the lack of such a forum in 2014 limited the scope of policy
alternatives considered by elected officials in addressing the dire economic conditions of
the province. The primary reason for the 2014 policy change was political response, with
an upcoming election, to reelection prospects and economic factors.

Finally, our results emphasize the importance of how legislators choose to interact
with experts and scientists, particularly within an adversarial subsystem, especially when
a powerful coalition can, under certain conditions, successfully limit public discourse and
input from researchers and scientists. In contrast, transparent processes that actively

solicit views of divergent stakeholder groups and experts are more likely to result in
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policy that is acceptable to the majority of the public.
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Table 2.1. Summary of case study participants and their respective roles.

Senior Industry  Elected Environment  Advisor Media Total
Government  Executive  Officia Non- or Official
Bureaucrat 1 Government Expert
Organization
Number of 3 4 2 2 2 1 14
Participants
Participant BUR-01 IND-01 EO-01 ENGO-01 ADV-01 MED-01
Code BUR-02 IND-02 EO-03 ENGO-02 ADV-02
BUR-03 IND-03
IND-04
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Table 2.2. Summary of interview questions.

Topic Questions

Personal and Contextual
Could you briefly describe your background? Education? Work
experience?
What was your role in the Jaakko Poyry Case?

Multiple Streams Approach (Kingdon 2003)
What major issues were you and others in the forest sector most
occupied with those days?
Why do you think these particular issues were the ones that
received attention -- how did they come to be the hot issues? What
were the drivers?
What were you and other people in the forest sector working on at
that time, in the way of new approaches or new programs-what
was on the front burner?
Why do you think these particular proposals were being serious
considered? How did they come to be the hot proposals?
Is there anything else that you think I might be interested in?

Policy Proximity (Jung 1999)
What was the scope of the science advisory process?
Was the process limited to bio-physical science or did it consider
socio-economic science as well?
Did the process evaluate or formulate policy options to address
the policy issue?
What was the strength of the institutional linkages to the decision
making process?
Was there commitment by policy makers to base future decisions
only on the advisory process outcomes, or was it one of many
sources of information?
Were there provisions to solicit advice on a regular basis or only
on an ad hoc basis?

Science Consistency Check (Everest et al. 1997)
In your opinion, was all relevant scientific information made
available to managers/decision makers considered in the decision?
Was scientific information understood and correctly interpreted?
Were resource risks associated with decisions acknowledged and
documented?
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Table 2.3. Study participant responses, Kingdon (2003) multiple streams approach.

Kingdon Multiple Streams Approach
Study Participant Role ~ Problem Stream’  Policy Stream'  Politics Stream?

Advisor Al A2
Bureaucrat B1, B2 B3 B4
Elected Official EO1, EO2 EO3
Environmental Non- ENG1

government

Organization

Industry 11 12 13,14, 15
Media M1 M2, M3, M4

"Problem Stream:

Al. “Every 5 years there was always a set of guidelines ... there was usually specific objectives for
wildlife ... for other things, but not necessarily for wood. And that was always, that always was
struck in their [industry] craw.”

B1. “When they [industry] signed on to the Crown Lands and Forest Act in 1982 and the understanding
was is they’re going to have lots of wood supply ...that wasn’t happening, so they basically drafted
that letter to try to encourage or pressure government”

B2. “They felt it was time that they had to speak up, and get their message heard, that if New Brunswick
wanted a forest industry going forward and they wanted the industry to invest; that government
basically had to have some wood-supply objectives.”

I1.  “It [the letter] certainly was instrumental, and that was a culmination really that letter, of many
discussions between the industry and the government for years really.”

}Policy Stream:

B3. “Inaively thought that, well no, we're hiring this expert consulting firm who’s an expert on
forestry... so when this report comes out it will be a good road map, people will basically say ok,
they've gone out and got an objective opinion. Of course that's not what happened.”

EOI1. “So industry was supporting it [JPR] because they believed at that time it was, wow, it will be more
volume for us and that’s what we need.”

EO2. “We had a firm from outside where they’ve got probably four species left in their country coming in
and giving us a report on how we should manage our forest, and the first copy, draft copy says no
more hardwood. Eh?...But the industry was supporting it! That’s fine, so I told (name of NBDNR
bureaucrat), I said, it will create a shock.”

ENGI. “One thing that did resonate with people was this notion that at least from the letter, that licensees
[industry] wanted some kinds of, wanted the public in a sense to provide guarantees to them on
wood supply.”

12.  “The industry was very concerned about the continual degradation of the AAC by different other
uses that was [sic] being prescribed either internally or external to the Department of Natural
Resources, affecting the net available wood for the industry ... It had been depleting since 1982, and
industry wanted to put some more balance in the Act.”

M1. “The doubling idea and the plantation idea something that was very clear maybe because it was just
so clearly going in a certain direction that it was impossible to ignore.”

$Politics Stream:

A2.  “You don't have public hearings for everybody to stand up and applaud and say things are
wonderful... they have them ‘cause people don't like what's happening.”

B4. “Within the department is that there were a lot of foresters and forest technicians who thought it
[JPR] was terrible... that licensees [industry] talked a better story than they actually delivered.”

EO3. “There’ll never be enough wood, because if you produce more wood, they’ll [industry] improve their
technology and they will process more wood. ...they will not create more jobs.”

13.  “I think that Jaakko Poyry particular when you have so many strong opposition groups to some of
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the basic elements in there... you can easily mount an attack against it.”

14.  “Premier [Bernard] Lord told us emphatically that we got to build a base of support, and then when
you rally the troops around it, I’ll come in and I’ll put my stamp for approval on it. Which kind of
really set us back, ’cause we ended up getting a totally different perspective of why we had done
this.”

I5.  “They [industry] were overzealous in being happy with the study supporting a lot of their findings
and their direction...and didn’t consider their ramifications and the communications and how this
would play out in the public realm and in the political realm.”

M2. “It may have been such an empirically bad idea that the facts spoke for themselves. Doubling of the
harvest and more plantations that really it was so dramatic a change in one direction that there
wasn’t any way to dress it up.”

M3. “Somewhere in the process, whether it was a bureaucrat or the scientists or [Premier] Lord or
someone at some point said, like slow down, this is too much, we are not going to rush into this. And
I don’t know who, but it seems clear that some, like the image of superman slowing down the
runaway train.”

M4. “A [sic] industry friendly report supported by, among other, the biggest industrial name in the
province, that makes a compelling argument about needing to do this...is going to be adopted piece
meal, that there is somewhere in that debate something happened to try to slow this down, and
succeeded in slowing it down.”
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Figure 2.1 Top five issues raised by scientists during Select Committee on Wood Supply proceedings.
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Chapter 3: The Role of Science in the New Brunswick Protected Natural Areas

Strategy
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3.1 Introduction

Science-based solutions to policy problems depend on collaborative interaction
between scientists, policy makers, and the public (McKinley et al. 2012, Nursey-Bray et
al. 2014). The challenge has been to find a balance between credible (scientifically
adequate), salient (meets the needs of decision makers) and legitimate (respectful of
divergent values and beliefs) scientific knowledge while having to act under conditions of
uncertainty and ambiguity (Cook et al. 2013, Sarkki et al. 2014). It has long been held
that with cooperative fact finding, policy makers are likely to follow the rational decision
making model, where a problem is identified, research is conducted, and policy decisions
follow research findings (Weible et al. 2010, Howlett and Giest 2015). Yet, successful
links between the scientific and policy communities have been difficult (Kimmins et al.
2005, Spruijt et al. 2014). Although the bio-physical sciences have improved the supply
of information to policy makers, they have been less successful in dealing with decision-
maker bias, how institutions use information, and how policy legacies and risk-averse
behavior of decision makers can preserve the status quo and avert the implementation of
science-based policy proposals (Howlett 2014, Oliver et al. 2015, Wellstead et al. 2016).

Environmental policies involving protected natural areas have generated
significant public debate, and sometimes, controversy and conflict (Folke 2006, Mathevet
etal. 2016). Yet, during the past two decades, the total area legally protected from
industrial development in Canada has increased by an estimated 70 percent, representing
10.6% (1.05 million km?) of the landscape (land and freshwater) (Environment and
Climate Change Canada 2016). Moreover, through the 2015 National Biodiversity

Targets, federal, provincial and territorial Ministers of the Environment agreed to a
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minimum target of 17 per cent of terrestrial areas and inland water will be conserved
through networks of protected areas by the year 2020 (Environment and Climate Change
Canada 2016).

With 4.6 per cent of its land base protected from industrial development
(Environment and Climate Change Canada 2016), the province of New Brunswick is an
exception to this embedded national biodiversity target. In fact, during the 1990s, just 1.4
per cent of the provincial land base was designated for conservation purposes (New
Brunswick Department of Natural Resources and Energy 2000b), and in 1999, a science-
based proposal to expand protected natural areas generated significant public debate and
controversy. The New Brunswick case is interesting because it represents a situation
where, at the outset, there was scientific consensus, but public dissensus concerning
policy goals. From an environmental policy perspective, a key question is what were the
conditions or factors that led to significant policy change as demonstrated by the adoption
of the 2003 Protected Natural Areas Act (PNA Act) (Legislative Assembly of New
Brunswick 2003). Related questions are how well integrated were the science advisory
and decision making processes and whether the 2003 policy decision to permanently
protect nearly 150,000 hectares of Crown lands was consistent with the scientific
information and advice provided by scientists.

In response to these questions, three separate analytical frameworks were used.
First, from a policy studies perspective, the multiple streams approach (MSA) (Kingdon
2003, Zahariadis 2014) was employed, as it is well suited for situations where there are
conflicting interpretations of events or processes and where policy makers are unclear

about their preference, also known as ambiquity (Jones et al. 2016). The MSA assumes
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that inherent policy process dynamics and chance are important drivers of environmental
policy (Bocher and Toller 2015). Second, to assess the influence of the science advisory
outcomes on the decision making process, the concept of policy proximity (Jung 1999),
was used. Policy proximity is the combination of two indicators: the scope of the science
advisory process, and the strength of the institutional linkage to the decision/policy
making process. A science advisory process would be considered as having ‘close policy
proximity’ when it evaluates or recommends policy options and when there is strong
agreement among decision makers to consider the outcomes of the science advisory
process. Third, to evaluate whether policy decisions were consistent with science-based
information and advice, the science consistency check (SCC) (Shaw et al. 2000) was
applied. A decision is deemed consistent with scientific information if all three of the
following SCC criteria were met: decision makers considered all relevant scientific
information; decision makers understood and correctly interpreted that information; and
decision makers acknowledged and documented resource risks (Shaw et al. 2000).
Objectives of this study were to use in-depth interviews of high-level policy
actors and analysis of MSA components (Jones et al. 2016) to: 1) to elucidate the factors
and policy processes that led to the adoption of the PNA Act (Legislative Assembly of
New Brunswick 2003); 2) determine the degree of integration of the science advisory and
decision making processes (policy proximity (Jung 1999)); and 3) assess whether policy
decisions were consistent with scientific information and advice provided to policy

makers (science consistency check (Shaw et al. 2000)).

3.2 Case study description
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The timeframe of this case study includes the events that led to the
commissioning of Dr. LaPierre, then K.C. Irving Chair in Sustainable Development at the
Université de Moncton, to develop a protected areas strategy up to, and including, the
Royal Assent of the PNA Act in February 2003. What follows is a brief description of the
events surrounding the Protected Natural Areas Strategy (PNAS).

Of the 7.2 million hectares of the New Brunswick land base, 6.1 million hectares
are forested (Natural Resources Canada 2001), with 51 percent of this area being Crown
(public) lands (New Brunswick Department of Natural Resources 2010). Citizens of New
Brunswick are the owners of these lands, with management responsibilities delegated to
the Department of Natural Resources and Energy. During the course of this case study,
the department underwent a name change, and henceforth will be referred to as the
Department of Natural Resources (NBDNR). There is no requirement for public input or
legislative oversight of changes to policy or agreements entered into by the Minister
(Anderson and MacLean 2015).

In regards to the PNAS, during the 1980s and 1990s, scientific and environmental
non-governmental (ENGO) communities were promoting the establishment of a network
of large protected areas within the province (Ashton 2010). Among these two
communities there was growing concern of the inaction by government to protect
important ecological areas and that the small number and area of permanently protected
natural areas did not adequately represent or protect biodiversity within the province
(LaPierre et al. 1998, LaPierre 1999). If government did not act quickly, large
undisturbed areas would be soon affected by industrial development (LaPierre 1999).

In 1997, NBDNR appointed Dr. Louis LaPierre to identify areas that represented
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the ecological diversity of the province’s seven ecoregions, as well as natural, cultural
and recreational features that were rare, special or outstanding (LaPierre et al. 1998). In
September 1998, the government released Dr. LaPierre’s initial report, which proposed
establishing a comprehensive system of protected areas within the province’s seven
ecoregions by setting aside in perpetuity 150,000 hectares of New Brunswick land and
water, and where industrial development and resource extraction would be prohibited
(LaPierre et al. 1998).

Dr. LaPierre led a series of 20 public consultation meetings held across New
Brunswick during January and March of 1999 with an estimated 6,000 individuals
attending these sessions (LaPierre 1999). In addition, 466 submissions, including
presentations made during public consultations, comments forwarded by telephone, e-
mail, and mail were also received (LaPierre 1999). During these sessions, the PNAS
proposal came under criticism by the forest products industry and its employees, who
cited dire economic consequences of reduced industrial timber harvests and concomitant
losses of some 1,100 to 1,400 jobs, if the strategy was implemented (Brennan 1999,
LaPierre 1999, Wilson et al. 2010).

Later in 1999, Dr. LaPierre delivered his final report (LaPierre 1999), containing
50 recommendations to the Minister. Major recommendations included: adopting a
protected areas strategy by 2005; appointing a stakeholder committee to assess the
LaPierre (1999) recommendations; developing an implementation plan by the end of
1999; undertaking a comprehensive economic analysis of the proposed protected sites;
implementing a forest harvest moratorium for candidate areas; and prohibiting forest

harvest and mining operations within protected areas (LaPierre 1999).
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Delayed by a June 1999 provincial election that resulted in a change of
government, in October 1999 the new Minister of Natural Resources reversed a decision
by the previous government (Telegraph-Journal Editor 1999) and issued a cease-logging
order in six of eight proposed protected areas (Porter 1999). The Minister also announced
establishment of a Protected Areas Stakeholders’ Committee (PASC). With
representation from the resource extraction industries (forestry, mining and prospecting),
ENGOs and outdoor recreation groups as well as senior NBDNR bureaucrats and two
members without organization affiliation, the mandate of the committee was to: review
all recommendations contained in the LaPierre (1999) report; develop an action plan to
establish a network of protected areas by the year 2005; finalize the boundaries and land
uses for proposed protected areas; and reduce, if not eliminate, negative socio-economic
effects of the PNAS by identifying existing industrial interests (forestry, prospecting and
mineral resource development) that could be excluded (New Brunswick Department of
Natural Resources and Energy 2000b). Meeting biweekly for nearly six months, the
PASC delivered its report in July 2000 (New Brunswick Department of Natural
Resources and Energy 2000a), along with a supporting socio-economic impact analysis
report (Gardner Pinfold Consulting Economists Limited 2000). In May 2001, the
Minister announced the creation of 10 new protected areas totaling 149,500 hectares with
logging being allowed to continue in three of the protected areas until 2012 (Richardson
2001b).

Nearly two years later, the Protected Natural Areas Act was given Royal Assent
in February 2003 (Legislative Assembly of New Brunswick 2003). Predominantly based

on the PASC report, the Act permanently set aside an additional two per cent of the New
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Brunswick land base. The Act also authorized the Minister to establish local, provincial
and scientific advisory committees, management plans, regulations, and administer a

protected natural areas trust fund (Legislative Assembly of New Brunswick 2003).

3.3 Methods

Using a modified snowball technique (Weible et al. 2010) individuals involved in
the protected natural areas case study were identified. Potential study participants were
contacted by email, telephone or in-person, briefed concerning the objectives and
methods, and then invited to participate in the study.

Data were collected from 10 volunteer study participants during in-person or
telephone interviews between July and November 2009. All study participants were
actively involved in the PNAS issue, and included one science-policy advisor, three
provincial bureaucrats, two members of the environmental community, one senior forest
industry executive, and three scientists (Table 3.1). Several study participants were
members of the PASC, but these individuals were not specifically identified so as to
preserve their anonymity (van den Hoonaard and van den Hoonaard 2013). Elected
officials, other senior bureaucrats and representatives from the mining and prospecting
sectors were also invited to participate, but either declined to take part or did not
acknowledge my invitation. Interviews averaged 1.5 hours in duration and were digitally
recorded. As recommended by Yin (2003), copies of interview transcripts were provided
to respective study participants to ensure transcription accuracy. Each study participant
was assigned a code (Table 3.1) to enable traceability while ensuring anonymity (van den

Hoonaard and van den Hoonaard 2013). An interview guide, analogous to Anderson and
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MacLean (2015), was used to evoke study participant views concerning policy problems
and reasons for the forest policy subsystem attention. Study participants were also
questioned about relationships between the science advisory and decision-making
processes (policy proximity (Jung 1999)); and whether study participants viewed policy
decisions to be consistent with relevant scientific information and advice provided
(science consistency check; (Shaw et al. 2000).

Qualitative analysis software NVivol0™ was used to classify and re-organize
significant segments of transcript data related to study objectives. Cluster analysis, based
on wording similarity, was used to gain initial perspectives of the data (Bazeley and
Jackson 2013). Thematic analysis, a method for identifying, analyzing, and reporting
repeated patterns (themes) within qualitative data (Braun and Clarke 2006), was then
used to scrutinize interview transcript data for evidence of MSA components (Jones et al.
2016, Zahariadis 2016), as well as indications of scientific information or advice being
consider by decision makers during the policy process.

Additional data, consisting of copies of government reports, press releases,
newspaper articles and unclassified briefing materials were also obtained from study
participants, newspaper databases and New Brunswick government websites. Again,
thematic analysis was used to analyze the advice provided by scientists vis-a-vis adoption

of the protected natural areas strategy, legislation and regulations.

3.4 Results

3.4.1 Multiple streams approach
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The MSA has five structural elements: problems, policies, politics, policy
windows, and policy entrepreneurs (Jones et al. 2016). Problems are defined as perceived
gaps or deviations from a desired state (Zahariadis 2016) that gain the attention of
governments. The MSA policy stream centers on proponents’ proposed solutions to
problems (Kingdon 2003:143-144) and scientific evidence is used by policy actors to
explain concepts, legitimize ideas, and promote the feasibility of proposals (Weible
2008). Proposals most likely selected are those deemed congruent with decision maker
values, publicly and politically acceptable, as well as technically and financially feasible
(Jones et al. 2016). Within Westminster-based political systems, the MSA politics stream
is dominated by political parties, and congruence of a proposal with party ideology is
almost always needed for its adoption (Zahariadis 2016). Policymakers also consider
personal beliefs, public opinion, and feedback received from interest groups (Cairney and
Jones 2016). A change in government may also offer an opportunity for policy change
(Zahariadis 2014). Policy windows are defined as transitory periods of time, when the
separate streams of problems, policies, and politics coincide, and policy entrepreneurs -
individuals with significant time, resources, and access to decision makers - encourage
them to pay attention by attempting to join problems and preferred proposals/solutions to

politics (Zahariadis 2014).

3.4.1.1 The problem stream

When describing the dominant forest policy issues of the province, BUR-03
(former NBDNR senior executive) described protected areas as an idea whose time had

come because of policy spillovers in other Canadian jurisdictions by remarking: “The
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drivers were [sic] the view that New Brunswick had to get in line with the rest of Canada
and other provinces.” BUR-03 further remarked: “Every year there was a meeting of
Ministers of Natural Resources [Canadian Council of Forest Ministers]...[New
Brunswick] Ministers saw themselves being compared to their cohorts, to their peers, and
they’d come back and say, ‘We’ve got to do better than this.”” BUR-03 also noted that
industrial wood supply was another major concern: “You had this high demand for wood
and the expectation that was only going to increase - not decrease, and then, this desire to
have permanent set asides [protected areas].”

While New Brunswick was being pressured to establish representative protected
areas by initiatives taking place across the country, such as the National Forest Strategy
and the Canadian Biodiversity Strategy (New Brunswick Department of Natural
Resources and Energy 2000b), the forest products industry and the ENGO community
were aware of the growing importance of non-government, market-driven forest
certification systems. In essence, these schemes were defining standards for sustainable
forest management which included the requirement for policies and programs to maintain
bio-diversity and high conservation value forests (Gullison 2003, Auld et al. 2008). In
fact, eight of the ten study participants mentioned the growing importance of forest
certification systems as being a key driver for establishing protected areas in the
province. As noted by SCI-03 [university professor and researcher]:

The idea of there possibly being land taking out of forest timber production was

seen as virtually impossible. So the context for the work [developing a protected

areas strategy| was difficult. At the same time, many of the forest companies - the
pro-active ones - were thinking about sustainable certification initiatives,

including the Forest Stewardship Council which was promoting the existence of
large protected areas as a way of offsetting industrial forest operations.
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Similarly, SCI-02 [chief scientist of a government agency] remarked: “Forest
certification was starting to become a dominant market issue. Home Depot, at the time,
was starting to buy certified wood, and my understanding is this certainly piqued the
interest of the Irving company [J.D. Irving, Limited].”

In fact, J.D. Irving, Limited, the largest industrial forest company in the province,
first became interested in forest certification in 1993, when the concept was raised by one
of its major customers, the Home Depot Inc., and in 1998, its Black Brook district
became the second FSC-certified forest in Canada (Canada 2000). Moreover, in response
to the environmental community criticism of its extensive use of biocides and forest
plantations, the company saw FSC certification as a way to prove to customers that its
intensive forest management approach was sustainable (Lawson and Cashore 2003). In
should be noted however, that in December 1999, J.D. Irving, Limited relinquished its
Black Brook FSC certification following a dispute concerning the development of the
FSC Maritimes regional standard (Canada 2000, Lister 2011).

There was also growing realization within the New Brunswick ENGO community
that these marketplace initiatives could stimulate forest conservation. As remarked by
ENGO-02:

The FSC was becoming established and more well-known during the 1990s,

which was also part of the Endangered Spaces Campaign for World Wildlife Fund

in Canada. Then I think that they saw this synergies [sic] there and realized that
there were other ways besides this direct advocacy with governments and raising
public knowledge and awareness about protected areas, that this was another route
to try and accomplish those goals.

Protected areas, whether defined in economic terms related to sustainable forest

certification or as forest conservation set-asides had certainly gained the attention of
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those in and around government. Feedback from the forest products industry to decision
makers framed the protected areas problem as an economic matter related to sustainable
forest certification. As will be shown in following sections, how a problem is defined

affects the way policy-makers attempt to resolve it (Rozbicka and Spohr 2015).

3.4.1.2 The policy stream

Preceding NBDNR commissioning Dr. La Pierre to develop a protected areas
strategy, several New Brunswick ENGOs had joined with J.D. Irving, Limited and a
software company specializing in forest management planning and optimization, in a
partnership to assess the feasibility of creating protected areas; as noted by ENG-02:

We [several ENGO groups] initiated a partnership project with J.D. Irving,

Limited and Remsoft [Inc.] to identify on their Crown licenses, what the potential

candidates for protected areas that had been identified up until that point, what

kind of an impact they would have on the Irving’s wood supply.
ENGO-02 further remarked that when company officials better understood the dynamics
of their Crown wood supply and forest conservation, they used their considerable
influence with NBDNR bureaucrats and elected officials to initiate a new policy process:
“They [J.D. Irving, Limited] brought Alan Graham, who was the Minister at the time, to
one of our meetings... I wasn’t privy to behind the scenes conversations, but it felt like
within a few months after that happened, the Department [NBDNR] engaged Dr.
LaPierre.”

Between June 1997 and September 1998, Dr. LaPierre and his team developed the

protected areas strategy (proposal) by identifying candidate sites to be protected at [UCN

Class 2 standards (LaPierre et al. 1998). At least one large protected area ranging in size
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from 20,000 to 25,000 hectares for each of the seven ecoregions located in the province
was identified (LaPierre et al. 1998). Following the release of the strategy, the Minister
initiated a public comment and review process led by Dr. LaPierre, and from January to
March 1999, four private sessions and 20 public meetings were held throughout the
province (LaPierre 1999).

Written and spoken submissions received during these consultation sessions
ranged from total endorsement to complete opposition of the proposed strategy (LaPierre
1999). Mounting a province-wide communication campaign of: “No wood, no mills, no
jobs” (Ashton 2010), the forest products industry stressed that setting aside protected
areas would result in decreased harvests from Crown forests, leading to mill closures and
the loss of jobs (LaPierre 1999). While industry policy entrepreneurs expressed support
for the concept of protecting areas, they questioned the total number and area of lands to
be set aside (LaPierre 1999). Furthermore, industry argued that, since nearly 25 per cent
of Crown forests were already managed for non-timber values, such as stream buffers and
wildlife habitat, under the provincial Crown Land and Forest Act, there was no need for
specialized legislation or establishing permanent protected areas (Brennan 1999, LaPierre
1999). Industry also attempted to cast doubt on the proposed strategy by arranging for Dr.
Gordon Baskerville, a former NBDNR assistant-deputy minister and chief architect of the
Crown Lands and Forests Act as well as a respected forest ecologist, to attend the first
public meeting and question the scientific validity of the LaPierre et al. (1998) proposal.
As remarked by SCI-02:

He [Dr. Baskerville] said ‘I’ve looked at this report and it’s got nothing to do with

science.” That was essentially his criticism, and Gord had a lot of credibility in the
province...he was brought in to be an expert, to rebut us and say that we didn’t
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know what we were talking about.

In regards to the perceived scientific inadequacy of the LaPierre et al. (1998)
proposal, SCI-03 provided more detail by noting that government officials had requested
a plain-language document which likely contributed to the credibility issue:

We were supposed to write at a fairly minimal level. Grade 10 I think I was told,

and there wasn’t supposed to be a lot of references. So we didn’t put many in -

just a handful - and some people thought that meant it wasn’t a science document,
but that’s just games being played.

When queried why industry publicly panned the PNAS, SCI-02 remarked: “On
one hand, they saw the need to have protected areas as part of the [forest] certification
process, and on the other hand, they wanted to make sure that there was no impact on
wood supply.” Contradictory private and public positions of industry were also noted by
ENGO-02: “Behind the scenes we would have conversations with people [industry
officials], and then out in the public, a different message was being delivered - much
more antagonistic.”

In essence, two competing proposals emerged from the public consultation
process. One, largely supported by the public, ENGOs and the scientific community -
encompassed implementing the LaPierre et al. (1998) proposal. The counterproposal,
principally endorsed by the forest products and mining industries, questioned the need for

new legislation and recommended managing new protected areas within the existing

forest management regime (Brennan 1999, LaPierre 1999).

3.4.1.3 The politics stream

During the public consultations between January and March 1999, support for
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protected areas shifted dramatically, and this change was monitored by both government
and industry. SCI-01 remarked: “We had moved from 57 percent acceptability to well
over 80 percent, and industry was doing its polling too. So at the end they [industry] kind
of cooled off, and in fact, the last couple of meetings were kind of love-ins really.”
Likewise, SCI-03 noted that besides pressure for protected areas as part of forest
certification, there was also an emerging public concern over the apparent lack of
effective conservation measures for Crown forests:

It was a political decision to have more parks [protected areas], and then our job

was to find out where and how big. The idea of more parks came from

government because the public was not satisfied, at least enough of the public was

not satisfied, that New Brunswick was protecting natural lands well enough.
ENGO-02 also remarked that the decision to establish protected areas was political and
that science was only used later to justify the specifics for each of the proposed protected
areas: “It was a political decision, but within those limits, please give us a scientific
rationale for why you might choose the area and where they would be located.”

To deal with the dilemma of escalating public support for protected areas and
industry insistence on maintaining its Crown wood supply, and as suggested by LaPierre
(1999), the NBDNR Minister invited a number of stakeholder groups to sit on the PASC
to advise government how best to minimize the negative economic and social effects of
implementing the PNAS. As observed by BUR-02 (NBDNR forester):

[Minister] Jeannot Volpé made a fairly big show of it when the decision was

made to take Louis’ final report [LaPierre 1999], and Volpé said, ‘There’s still

some fine detailed questions that need to be dealt with,” but he said, ‘We’re going
ahead with this and this committee [PASC] is just going to help us to implement

it.’

Similar observations were also made by ADV-01 (university professor and researcher):
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“So, we were dealing with all that implementation, the nitty gritty stuff, really. It’d been
decided on beforehand, although there was still a lot of space for adjusting where these
things [protected areas] would be.”

In its final report (New Brunswick Department of Natural Resources and Energy
2000b), the PASC recommended that government immediately set aside 10 protected
areas totaling 157,000 hectares, as compared to eight areas totaling 160,000 hectares in
the LaPierre (1999) proposal. To lessen the immediate economic effect on the forest
sector, the PASC recommended that logging continue in three of the proposed protected
areas until the year 2012, after which time those sites would be set aside permanently.
Only harvest blocks identified in the 1997 management plans were to be approved for
harvest and NBDNR staff were required to develop specific operating criteria for these
areas prior to any cutting taking place. Areas identified for these special harvests totaled
13 980 hectares (New Brunswick Department of Natural Resources and Energy 2000b).

The PASC also advocated using a portion of 156,000 hectares of forest land that
government had purchased from the Georgia Pacific Corporation in early 1999. This
recommendation reduced forecasted job losses to less than 150 in the forest sector
(Richardson 2000) - far less than the 1,100 to 1,400 jobs losses predicted by industry
(Brennan 1999) or the 500 direct and indirect job losses forecasted by Gardner Pinfold
Consulting Economists Limited (2000). Commenting on the leverage provided by
government acquiring the Georgia-Pacific timberlands, SCI-01 remarked: “That [Georgia
Pacific land purchase] would be much more useful to use it as a negotiating tool to
integrate this strategy.” BUR-03 provided more details surrounding the George-Pacific

land purchase by stating: “We actually went down and met with them [Georgia Pacific
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Corporation], and [they] said, ‘Yes, they are for sale,” and the province said, ‘No, we
want the lands and we don’t want to get into a bidding process,’... and that was it.” BUR-
03 further remarked that the rationale for the Can$62.5 million land acquisition was to
augment Crown wood supply, while enhancing planning options:

In that part of the province [south-west New Brunswick] there wasn’t much

Crown land, and I’m not sure if there was a really conscious decision to say,

‘Look, we know we’re going to get into a protected area here, let’s buy this land

to offset some of it.” But that was certainly discussed that, if we buy this land, we

got some flexibility.
When queried about the near identical size of the total area protected under the PNA Act
as compared to total area of the Georgia-Pacific lands purchased by the province, BUR-
03 remarked: “That was by chance, rather than by design.”

Following the release of the PASC report, the Minister reaffirmed implementation
of an interim timber harvest moratorium, overriding a decision by the previous
government not to grant temporary protection for candidate protected areas (Telegraph-
Journal Editor 1999, Ashton 2010). In May 2001, Minister Volpé announced the creation
of 10 new protected areas totaling 149,500 hectares with logging being allowed to
continue in three of the protected areas until 2012 (Richardson 2001a). However, while a
small portion of the former Georgia-Pacific timberlands would be protected under the

legislation, nearly 80 per cent of the area was added to the Crown forest management

system, thus securing industrial support for the PNAS (Richardson 2001b).

3.4.2 Integration of science advisory and decision making processes
Table 3.2 summarizes views of study participants knowledgeable with the

science-based proposal (LaPierre 1999) and those well-informed of the PASC process
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visa-vis the decisions of policy makers as articulated with enactment of the 2003 PNA
Act. There was unanimous agreement among study participants that both the science-
based proposal (LaPierre 1999) and the PASC report presented preferred policy options.
In addition, all but two of the study participants believed that policy decisions were based
solely on the recommendations contained in the LaPierre (1999) and PASC reports. For
example, BUR-03 stated: “Ministers of the day were briefed right from the start that we
were going to get [Dr.] Louis LaPierre, and they were certainly agreeable.” IND-01
expressed a similar opinion concerning commitment by government to abide by PASC
recommendations: “We were going to submit a report and we expected it to happen
because, I believe at the time, there was a stated policy by the government that they
would be creating protected areas.”

Of the two study participants that believed that science advice was one of many
sources of information used in the PASC process, BUR-01 remarked: “Always at the
back of people’s minds were jobs... So, they [PASC members] were bringing to the table
their own values and their own experiences, and so I don’t think they were limited by the
proposal that Louis [LaPierre] had put forward.” By the same token, SCI-02 observed
that PASC members did not directly seek the advice of the scientists responsible for the
LaPierre et al. (1998) and the LaPierre (1999) reports, and consequently, economic
concerns eclipsed science-based advice: “There was not an ongoing dialogue of the
science recommendations during the subsequent policy decision making framework
[PASC process]. The process was dominated by the economic interests in the forest
community.”

With respect to the provision of socio-economic information or advice, except for
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two scientists, all study participants voiced opinions that socio-economic information was
also given to decision makers. Recalling the PASC mandate to alleviate negative socio-
economic effects of the PNAS (New Brunswick Department of Natural Resources and
Energy 2000b), and that an ancillary economic impact analysis had been conducted
(Gardner Pinfold Consulting Economists Limited 2000) these views were expected. Two
study participant scientists suggested that their work mainly involved ecological sciences:
“We strictly worked on the biophysical part of that... And then once we had the
algorithms done and run, we actually sat down with a map and defined potential
boundaries that were a minimum of 250 square kilometers [25,000 hectares]” (SCI-02).
SCI-03 voiced a similar opinion: “We wanted to capture as much of that ecological unit
and be representative of those features that are found in those units, and so, that was the
bio-physical basis of the work, and that was the majority of the work.” Although
information and advice provided by scientists was largely based on ecological sciences,
they were also cognizant of political and socio-economic realities of establishing
protected areas, SCI-03 noted:

From an ecological point of view, you ignore the political boundaries [private

lands], but that would have been a non-starter. In the same vein, we tried to avoid

areas that had recent significant investments by forest industry... From the social

end, we suggested that there be local management committees to increase the

local support for a park [protected area].

While the science advisory and PASC processes were both ad hoc in nature, when
one considers that the government had explicitly solicited science-based advice from Dr.
LaPierre as well as the views expressed by the all study participants that recommended

preferred policy options were developed for decision makers, it is clear that there was

“close” policy proximity concerning the PNAS science advisory processes.
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3.4.3 Decisions consistent with relevant scientific information and advice provided

Table 3.3 summarizes, by participant role, opinions expressed by study
participants regarding SCC criteria and PNAS implementation. Regarding SCC criterion
one, eight study participants expressed positive attitudes that decision makers considered
all scientific information provided. For example, when relating what scientists had
recommended regarding the location and size of protected areas and the deliberations of
the PASC, ENGO-02 noted: “Taking Dr. LaPierre’s recommendations and saying that if
we just think about that was the general vicinity, then what does it mean on the ground to
try and reduce the impact on wood supply and mineral exploration.” In contract, two
study participants, both scientists, suggested that economic interests surpassed scientific
advice when considering the size and location of the protected areas. For example, SCI-
02 remarked: “The actual map [protected area boundaries] of what came out the other end
[PASC process] was quite different from what we recommended.”

With respect to SCC criterion 2, nine of the ten study participants believed that all
relevant scientific information provided was considered by decision makers. For
example, BUR-01 commented: “They [PASC members] would be selective in what they
each individually used, but collectively, the group as a whole would use whatever
information came to them.” Only one participant, SCI-02, expressed a dissenting opinion
concerning SCC criterion 2: “Science provided a starting point for the discussions, but it
almost became irrelevant as soon as it became a public process.”

In regards to SCC criterion 3, study participant ENGO-02 did not offer an

opinion, while seven study participants talked positively about decision makers
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acknowledging resource risks. For instance, BUR-02 remarked: “If anything it was
overstated in the debate that was carried in the media, the potential risks. I think that was
part of the give and take.” Likewise, SCI-01 matter-of-factly stated: “The details were
tweaked a bit, but there is nothing wrong with that.” In contrast, the remaining two study
participant scientists conveyed negative assessments regarding decision makers
acknowledging resource risks. SCI-03 remarked: “That group [PASC] actually came up
with another document on where these parks [protected areas] should be. And at that
point, the government probably felt they had enough political buy-in from different
interests, as opposed to just two or three professors or scientists.” While SCI-02
remarked: “Politically they [decision makers] tried to clean up the mess by [having] this
stakeholder advisory committee [PASC] and the science components of it was left
completely behind.” SCI-02 later added: “We ended up with these pathetically small
protected areas in the province, which had essentially zero impact on wood supply.”
Considering the logic of Shaw et al. (2000), where scientists actively involved in
science advisory processes evaluated whether decision maker choices were consistent
with the relevant science-based information, one could argue that more weight be given
to the views of scientists concerning the location, boundaries and size of the protected
areas established under the 2003 PNA Act. However, there was no consensus among the
three scientists (Table 3.3), with one scientist expressing positive views for all three SCC
criteria, one expressing one positive and two negative views, and the remaining scientist
expressing only negative opinions for the three SCC criteria. At best, these results are
inconclusive, but it should be noted that the views of study participants SCI-02 and SCI-

03 regarding decision makers primary concern of maintaining industrial wood supply are
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consistent with remarks by an executive of New Brunswick Forest Products Association
concerning industrial Crown wood supply. As quoted by Richardson (2001b), “Our No. 1
concern all along has been access to wood...We are looking at less than 1 per cent in
reduced timber."

It should be noted however, that with adjustments made to boundaries of the eight
sites proposed by LaPierre (1999) and the addition of three new sites, the PASC did meet
their mandated objective of minimizing negative socio-economic impacts, while
maintaining “representivity” for the seven ecoregions located in the province (New

Brunswick Department of Natural Resources and Energy 2000b).

3.5 Discussion

The case study results have shown that the ENGO and the science community
were initially unsuccessful in having government set aside large forested areas for
conservation. However, when industry policy entrepreneurs reframed the protected areas
problem as an economic necessity or opportunity related to forest certification, with its
apparent benefits of improved market access and customer approval, it was placed on the
government decision agenda. NBDNR attempted to undertake a rational policy making
approach where a problem was identified, scientists were hired to conducted a study, and
policy decisions were supposed to follow research findings. However, as a result of the
unforeseen resistance by economic interests, government shifted to a consensus building
approach by establishing the PASC. Within the PASC process, key stakeholder groups
negotiated and vetted the advice of scientists, as ENGO-01 remarked: “We always felt

that if we didn’t agree, we wouldn’t have protected areas. So, there was a huge pressure
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to agree on something.” ENGO-01 further added that a pragmatic, values-based approach
ensued: “You take science to as far as you can go, and then you look at your other values
and you look at what you want to accomplish and you make choices.” Related to
Wesselink et al. (2014), these results demonstrate that when policy-makers attempt to use
scientific evidence to resolve a problem it will likely involve a number of stakeholders
groups who often have conflicting views regarding the nature of the problem as well as
the type of scientific knowledge needed to resolve it. Similar to Rose and Parsons (2015)
and Hagerman et al. (2010), these observations suggested that while science is an
important factor in policy-making, it is seldom the most important, and is never the only
input that decision makers consider. These findings are also consistent with Cairney et al.
(2016) as well as Rose and Parsons (2015) where support for a particular solution
depends on the government agency or department taking the policy lead and how it
understands or defines the problem. From a policy studies perspective, findings are in
line with Kingdon (2003: 163), where, in the politics stream, consensus is gained by
bargaining rather than persuasion.

Kingdon (2003: 163) has also shown that policy entrepreneurs are quick to protect
their interests when they perceive change in an issue. In an effort to maintain the status
quo, one tactic employed by industry entrepreneurs was to conflate the need for
permanently protected areas with the requirement for special management areas under the
existing provincial forest policy. Even though the policy framework of Crown Lands and
Forests Act was considered innovative for its time (Erdle and Sullivan 1998), the primary
concern of the department and the forest products industry continued to be industrial

wood supply. As noted by BUR-02 “It [forest management framework] didn’t have the
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impact on wood supply that the [permanent] removal of land would have because it
would continue to contribute to the wood supply - none of these [special management]
areas were permanently set aside.” Equally, ENGO-02 noted the industry tactic:

I always felt that industry, to quite an extent and government to some extent, have

used that confusion or that inability of the public to tell the difference amongst all

these things [permanent protected areas and special management areas], to try and
make it seem like there’s more science behind policy decisions.
SCI-03 also voiced apprehension regarding the actual ecological equivalency of special
management areas established under provincial forest policy when compared to
permanently protected areas:

Pieces of land that are temporary or sort of ephemeral policy choices, whose

boundaries keep changing, and those were lumped in as the same as a national

park, in terms of the degree of ecological integrity maintained. So, that game was
being played, and that was a misuse of numbers and intent.

With New Brunswick government publicly committing to the concept of
protected natural areas, it is clear that their intent was to conduct a science advisory
process having “close” policy proximity. In fact, a majority of study participants
expressed opinions that policy makers and scientists interacted on a regular basis as well
as believed that government policy decisions were consistent with recommendations of
LaPierre (1999) and the PASC. Nevertheless, study results regarding the importance of
industrial interests in the decision making process are well aligned with other studies
where vested economic interests (stakeholders) opposed policy proposals because of
differing opinions regarding potential risks, costs, and benefits (Wesselink et al. 2014,
Wellstead et al. 2016). When the viability of an important economic sector may be at

stake, decision makers endeavored to maintain the status quo (Hagerman et al. 2010,

Howlett 2014, Wesselink and Gouldson 2014). Indeed, reframing protected areas as an
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economic necessity was critical for decision makers to place protected areas on the
government decision agenda. Study results are also in line with Wesselink and Gouldson
(2014), who showed that redefining an environmental problem as ‘economic investment
opportunity’ was crucial, since it aligned the issue with the dominant policy discourse
where the economy is all-important, thus placing the issue higher on the political agenda.
Regarding the lack of agreement among the three scientist study participants
concerning the SCC criteria, these observations may be an indication of idealistic
expectations of the scientists that if policy-makers had the “right” information, they
would make the “right” decision. Scientists may not have entirely understood the social
or legal scope of policy-making and may have not interpreted or presented their work in
that context. Similar to Hickey et al. (2013), Rose and Parsons (2015) and Oliver et al.
(2015), scientists may not have appreciated that often difficult task faced by decision-
makers using scientific information and advice, while simultaneously dealing with the
“political realities” such as public opinion, financial constraints, public values, political

ideologies and decision maker bias.

3.6 Conclusions

Using key informant interviews and three complementary frameworks, the
multiple streams approach, policy proximity, and science consistency check, it is evident
that the PNAS initiative was in response to changing societal values that government
initially did not notice or address. Only after the protected areas issue was reframed by
policy entrepreneurs as an economic necessity was it placed on the government decision

agenda. As a result, the New Brunswick government was, to some degree, naive to expect
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that the protected areas problem could be resolved by science alone. Decision makers did
not anticipate industry policy entrepreneurs calling into question the advice received from
scientists or the industry tactic of conflating the protected areas issue with the
requirement for special management areas under provincial forest policy. Most certainly
the approach taken by industry amplified the political debate and hindered or hampered
initial efforts to adopt and implement the proposed science-based PNAS.

With respect to integration of the science advisory and decision making processes,
it is clear that the intent of New Brunswick government was to conduct a science
advisory process having “close” policy proximity. Decision makers faced a significant
challenge in designing and executing science advisory and policy processes that
safeguarded the credibility, legitimacy and relevance of science-based advice while
responding to their needs for timely advice. Results suggests that when economic
interests feature prominently in the policy discourse, close policy proximity may be
necessary but insufficient to guarantee that policy decisions will be consistent with
information and advice provided by scientists.

In regards to policy outcomes being consistent with science-based advice given to
decision makers, it is clear that a majority of study participants believed that government
policy decisions were indeed consistent with recommendations of LaPierre (1999) and
the PASC. The negative views expressed by two study participant scientists is likely the
result of them not realizing the difficult task faced by decision-makers using scientific
information and advice, while simultaneously dealing with the “political realities.”

Lastly, this study demonstrates the importance of how decision makers choose to

interact with experts and scientists, particularly in a policy subsystem where dominant
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actors may be unreceptive to new ideas or concepts that are perceived to negatively affect
vested economic interests. The creation of a permanent, well-resourced and focused
science-policy forum involving various stakeholder groups of the New Brunswick forest
policy subsystem may not only facilitate systematic policy-oriented learning between and
among the science and policy communities, but also build improved interpersonal
relationships that are based on trust and mutual respect. Both groups could learn from
each other, and working in a collaborative and coordinated manner would assist them in

developing and delivering policies which are more relevant, suitable, and effective.
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Table 3.1. Summary of study participants and their respective roles.

Provincial ~ Special Environmental Forest Scientist Total

Bureaucrat  Advisor Non- Products
Government  Industry
Organization
Number of
participants 3 1 2 1 3 10
Participant BUR-01 ADV-01 ENGO-01 IND-01  SCI-01
code BUR-02 ENGO-02 SCI-02
BUR-03 SCI-03

&3



Table 3.2. Summary of study participant views concerning policy proximity.

Study Participants Advice Advice Formulates Recommends Science Science Decisions Science

Role (number of includes  limited to or preferred advice  advice - based advice

participants) socio- bio- evaluates option -ad regular onlyon  -oneof
economic  physical options hoc basis science many

sciences sciences basis advice sources

Provincial

Bureaucrats (3) 3 3 3 2 1

Advisor (1) 1 1 1 1

Forest Products

Industry (1) 1 1 1 1

Environmental

Non-Government

Organization (2) 2 2 2 2

Scientists (3) 1 2 3 3 0 2 1

Total number of

participants (per

cent of study 8 2 10 3 7 8 2
participants) (80) (20) (100) (30) (70) (80) (20)
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Table 3.3. Science consistency check criteria - results by study participant roles.

Science Consistency

Check Criteria

Provincial

Bureaucrat

Advisor

Industry

Non-
Government

Organization

Scientist

Total (%
of

answers)

Positive Sentiments
Expressed

1. Information
understood and
correctly interpreted
2. Relevant scientific
information
considered

3. Risks attributed and
acknowledged*

8 (80)

9 (90)

7(78)

Negative Sentiments
Expressed

1. Information
understood and
correctly interpreted
2. Relevant scientific
information
considered

3. Risks attributed and
acknowledged*

2(20)

1(10)

2(22)

*Based on responses of 9 study participants
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Chapter 4: Science-Policy Interface: Stakeholder Perceptions of the Precautionary

Principle and an Invasive Species in Nova Scotia, Canada
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4.1 Introduction

Invasive alien species are recognized as a significant concern as globalized trade
and travel have manifestly amplified opportunities for their introduction and ensuing
domestic spread (Canadian Food Inspection Agency (CFIA) 2014). In fact, invasive alien
species are second only to habitat destruction as a leading cause of biodiversity loss, with
ecological effects that are often irreversible (International Union for Conservation of
Nature 2011), and once established, they are remarkably difficult and costly to control or
eradicate (Commissioner of the Environment and Sustainable Development 2002).
Although governments recognize this threat, their responses to the challenge remain
inadequate (Commissioner of the Environment and Sustainable Development 2002,
Kremar 2008).

Canada has well-established laws and regulations prohibiting or restricting the
entry of foreign organisms capable of causing economic or environment damage. In
addition, for well over a decade, Canada has employed a precautionary approach for
science-based decision making in areas of federal regulatory activity such as the
environment and the conservation of natural resources (Government of Canada 2003).
The “precautionary approach” recognizes that the absence of scientific certainty shall not
be used as a reason to delay decisions in situations where there is risk of serious or
irreversible harm (Government of Canada 2003).

With respect to invasive alien species, the CFIA is Canada’s lead policy and
regulatory agency with a mandate to mitigate risks associated with the introduction and
spread of plant pests of quarantine significance (CFIA 2015a). The CFIA is the largest

Canadian science-based regulatory agency with core activities in science, risk
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management, and collaboration with domestic and international organizations of similar
mandates (CFIA 2016).

Environmental science is often seen as playing a central role in both designing and
justifying the type of government policy responses (McNie 2007). The science of
invasive alien species is complicated and governments must take policy decisions today
that will, in all likelihood, have significant consequences for current and future
economies as well as the environment (Klapwijk et al. 2016). Yet, despite science being
able to identify environmental issues, broaden policy options, clarify relationships
between objectives and policies, and identify risk and uncertainty (Sarkki et al. 2014),
successful links between the scientific and policy communities have proven difficult
(Spruijt et al. 2014). Indeed, as noted by Hickey et al. (2013), knowledge integration has
been a major challenge facing Canadian governments wishing to improve co-ordination
and policy learning among agencies.

Several conceptual models of the science-policy interface (e.g. modern,
precautionary, consensus, science-policy demarcation, and extended participation) have
been developed to explore and clarify various facets of the interface (Funtowicz and
Strand 2007, Udovyk 2014, Valente et al. 2015). However, in environmental problems
with scientific uncertainty (e.g. invasive alien species), the precautionary principle has
gained widespread acceptance by government policy-makers (Di Salvo and Raymond
2010), and to various degrees it has been incorporated into legislation and regulations
throughout the world (Gignon et al. 2013).

Academics frequently criticize the precautionary principle for being unclear

(Johnson 2012, Persson 2016), having no well-established way to be applied in real
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decision-making (Saltelli and Funtowicz 2005), and for not specifying which values
should be promoted or protected (Persson 2016). Other concerns include the potential
arbitrariness in policy making when decision makers invoke the principle, thereby
leading to over-protectionism (Udovyk 2014). Furthermore, scientific uncertainties in
these situations also enable political opponents to contest policy objectives (Ezrahi 1980).
As noted by Saltelli and Funtowicz (2005), whenever decision makers employ the
precautionary principle, stakeholders are likely to challenge the decision because of
opposing views regarding risk, hazards, and cost-benefits.

Despite being embodied in environmental policy, decision makers have
systematically reduced the precautionary principle to be less stringent or more narrow in
scope, as stronger versions of the principle were perceived as supplanting modern
environmental risk management regulatory systems (Applegate 2002, Di Salvo and
Raymond 2010). In fact, the precautionary principle no longer reflects a hazard reduction
paradigm as it was first envisioned, but now represents a risk management paradigm (D1
Salvo and Raymond 2010). Strong (hazard reduction) versions of the precautionary
principle are characterized by situations where decision makers are obligated to minimize
threats to human health or the environment - despite scientific uncertainty and regardless
of the threat severity or costs (Di Salvo and Raymond 2010). Conversely, weak (risk
management) versions of the precautionary principle are categorized by circumstances
where decision makers take efficient, cost-effective regulatory actions only when
scientifically proven threats pose serious or irreversible harm to human health or the
environment, with decision making the exclusive realm of experts (Applegate 2002).

Academia has explored theoretical concepts of the precautionary principle (Di

89



Salvo and Raymond 2010, Johnson 2012), but there has been little empirical analysis
concerning the perceptions of policy actors or the public concerning the precautionary
principle and its role in environmental policy making (D1 Salvo and Raymond 2010).
Therefore, in this paper, the role of science and the precautionary principle were
examined in the 2007 decision by the CFIA to attempt to control the spread of an
invasive alien species, the brown spruce longhorn beetle, Tetropium fuscum F.
(Coleoptera: Cerambycidae) (BSLB), into the forests of Nova Scotia, Canada. This case
represents a situation where, at the outset of the BSLB problem, the policy objective
(eradication of an invasive alien species) was well established, but there was considerable
ambiguity and scientific uncertainty (What control measures would be effective against
the BSLB? Was BSLB an ecological as well as an economic threat?). As a theoretical
framework, the multiple streams approach (MSA) (Kingdon 2003, Zahariadis 2014) was
used, as it is well suited for situations of ambiguity; it has been applied in numerous
countries, at different levels of governance, and across diverse policy areas (Jones et al.
2016, Zahariadis 2016); and it permits examination of the actions and motivations of
visible and hidden actors (Kingdon 2003). Visible actors, predominantly made up of
elected officials, play a key role in affecting agendas and decision making, whereas
hidden actors, such as scientists and career bureaucrats, generate policy alternatives
(Jones et al. 2016). Objectives of this study were to use in-depth interviews of policy
actors and analysis of MSA components (Jones et al. 2016) to: 1) examine a 2007 CFIA
decision to implement regulatory controls and expand the boundary of a quarantine
containment area to prevent further spread of the BSLB in Nova Scotia; 2) determine the

degree of integration of the science advisory and decision making processes, also known
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as policy proximity (Jung 1999); 3) examine whether policy decisions were consistent
with scientific information and advice provided, also known as the science consistency
check (Everest et al. 1997); and 4) elucidate perceptions of study participants regarding

the precautionary principle and its application in policy responses to the BSLB problem.

4.2 Case study description

The BSLB is a quarantined pest from Europe that had been established in Point
Pleasant Park, a natural-wooded, 75-hectare public park within the municipality of
Halifax, Nova Scotia, since at least 1990, but was not discovered until 1999 (Canadian
Food Inspection Agency 2008). It was first identified by scientists of the Canadian Forest
Service (CFS) (Smith and Hurley 2000), and was linked to red spruce (Picea rubens,
Sarg.) mortality in the park, with approximately 5,900 of nearly 18,000 red spruce trees
under attack by the beetle (CFIA 2000, MacKay 2000) and 3,700 standing dead red
spruce present (MacKay 2000).

In June 2000, through a pest risk assessment process, the BSLB was declared an
exotic pest of quarantine significance as well as a possible threat to trade (CFIA 2000).
Pest risk assessments are science-based evaluations that establish a link between
scientific data and the decision making process, express risk in non-technical terms and
are necessary, but insufficient for regulatory decisions (CFIA 2008). With spruce being a
major component of softwood forests in Nova Scotia and across Canada that is valued for
lumber and pulpwood production (Gebremichael and Lu 2010), there was concern that,
left unchecked, the BSLB infestation could threaten domestic and international trade of

Canadian spruce products (CFIA 2008).
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In the spring of 2000, the CFIA, using an extended participant science-policy
model, established a multiple agency task force, consisted of representatives from three
levels of government (federal - CFIA and CFS; provincial - Nova Scotia and New
Brunswick Departments of Natural Resources; and municipal - Halifax Regional
Municipality), several forest products industry associations, and academia. Its mandate
was to provide recommendations to the CFIA and develop a response plan for control and
possible eradication of BSLB (CFIA 2008). With a core mandate to conduct scientific
research that may be used to inform forest management planning and policy decisions
(Natural Resources Canada 2016), scientists and bureaucrats of the CFS directly
collaborated with CFIA officials as well as participated extensively in the task force and
its several subcommittees (Smith and Humber 2000).

Recognizing that spread of BSLB could occur naturally as well as by anthropogenic
movement of infested materials (CFIA 2008), government officials pursued an
eradication program, which entailed cutting and disposing of infested and high risk trees,
as well as establishing a quarantine containment area (Infested Places Order) where the
movement of potentially infested materials was prohibited or seriously restricted (CFIA
2014). Prohibitions of movement orders were also implemented at all sites outside the
containment area where BSLB was detected (CFIA 2008).

Initial eradication efforts within Point Pleasant Park were opposed by the citizen
group Friends of Point Pleasant Park, who questioned whether there was sufficient
scientific evidence to warrant the destruction of thousands of spruce trees located in the
park (Legge 2000). In August 2000, the citizens group obtained a court injunction,

successfully delaying the disposal of infested trees (Dorey 2000). In granting the
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injunction, the judge noted the likelihood of ‘irreparable harm’ and that public interest
would be ‘greatly inconvenienced if the injunction is not granted’ (O'Keefe 2000).
Following an appeal and subsequent dismissal of the application by Friends of Point
Pleasant Park for a judicial review to overturn the Notice to Dispose, a federal court
judge concluded that ‘there was a serious possibility trees in Point Pleasant Park were or
could be infested with BSLB’ and that the CFIA actions were ‘not patently unreasonable’
(MacKay 2000).

In late September 2003, control actions were again hindered when Hurricane Juan
resulted in a large swath of windthrown trees across the centre of the province (CFIA
2008). Ensuing advice and studies from CFS scientists confirmed that spruce trees
weakened and blown down by the hurricane were excellent host/brood material for the
BSLB, which subsequently led to a rapid population build-up and dispersal, further
complicating control efforts (CFIA 2014).

In early 2006, based on wide distribution of BSLB within and a significant number
of infested sites outside the containment area, the CFIA switched its approach from
eradication (tree cutting and disposal by incineration) to containment with regulatory
measures aimed at slowing the spread of BSLB (CFIA 2014). Later that year, based in
part on advice received from the BSLB Task Force Science Sub-committee, the CFIA
announced that it was considering expanding the containment area. While the forest
products industry and provincial governments had sanctioned creation of the original
containment area within the Halifax municipality in 2000, they vigorously opposed the
proposed expansion, citing potential economic impacts to the forest products industry

(Pugsley 2007). In May 2007, consistent with advice from the Science Sub-Committee
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and CFS scientists, the CFIA expanded the containment area to incorporate all known
BSLB infested sites plus a 10-kilometre buffer (CFIA 2007). Contrary to the advice given
by CFS scientists, the CFIA also unexpectedly relaxed regulatory measures, allowing
mills registered under a risk mitigation program, located outside of the containment area
to transport, process and export regulated (high-risk) spruce products originating from

inside the containment area (CFIA 2007).

4.3 Methods

Using a modified snowball technique (Weible et al. 2010) individuals involved in
the BSLB case were identified from information collected from the internet, government
reports, scientific journal articles, newspaper articles as well as personal knowledge of
the author. Potential study participants were verbally briefed concerning the objectives
and methods and then invited to participate in the case study.

Data were collected from 13 study participants during in-person or telephone
interviews between May and September 2009. Participants included three senior federal
bureaucrats, two senior provincial forest pest advisors, two members of the non-
government organization Friends of Point Pleasant Park, and three senior scientists
(Table 4.1). Other policy advisors, scientists, and elected officials were invited to
participate, but either declined or did not acknowledge receipt of my invitation. On
average, interviews were 1.5 hours in duration. Interview recordings were transcribed,
with copies provided to respective participants to ensure transcription accuracy (Yin
2003). Each participant was assigned a code (Table 4.1) to enable traceability of quotes

while ensuring anonymity. An interview guide, analogous to Anderson and MacLean
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(2015), was used to examine participant perceptions of policy problems and reasons for
community attention. Participants were also questioned about relationships between
science advisory and decision-making processes (policy proximity; (Jung 1999)), and
whether policy decisions were consistent with relevant scientific information and advice
provided to decision makers (science consistency check; (Everest et al. 1997)).

Thematic analysis, a method for identifying, analyzing, and reporting repeated
patterns (themes) within qualitative data (Braun and Clarke 2006), was used to scrutinize
interview transcript data for evidence of MSA components and subcomponents (Kingdon
2003, Jones et al. 2016), as well as indications of scientific information or advice used
during the policy process. NVivol0™ was used to categorize and re-organize meaningful
segments of text related to the study objectives. Additional data, consisting of copies of
government reports, press releases and BSLB Task Force documents and briefing
materials were also obtained from study participants. Care was taken to obtain documents
produced by scientists/researchers for the BSLB Task Force. Again, thematic analysis
was used to analyze the advice provided by scientists vis-a-vis methods for the detection
and control or eradication of the BSLB infestation. Cluster analysis, based on wording
similarity, was used to gain initial perspectives of transcript data (Bazeley and Jackson

2013).

4.4 Results

4.4.1 Multiple streams approach components
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4.4.1.1 The problem stream

Problems are perceived gaps or deviations from a desired state (Zahariadis 2016)
that gain the attention of governments in three ways: 1) systemic indicators that gauge the
magnitude and change in an issue; 2) a focusing event, consisting of a natural disaster or
other crisis that captures public and political attention; and 3) formal and informal
evaluation feedback on government programs (Kingdon 2003:197-198). Focusing events
draw attention to specific dimensions of problems (Zahariadis 2014), and when
associated with particular problems (Kingdon 2003), provide powerful impetus for action
or change (Jones et al. 2016). As noted in the Introduction, invasive alien species had
been a concern of the science community for some time and the three participant
scientists noted that apprehension of the consequences of uncontrolled invasions were
well documented within the scientific literature. For example, as noted by SCI-01 (senior
CFS entomologist):

Before I even knew the BSLB had come, I had said to management here, invasive
species had started to get highlighted. Work that Eric Allen and Lee Humble (CFS
scientists studying invasive alien species) were saying, “Hey, you know, we’ve
got invasives coming in here.” The Asian Longhorn Beetle had landed in New
York and Chicago. So, they were kind of on the radar.

Unquestionably, the situation of BSLB attacking and killing apparently healthy
spruce trees in Point Pleasant Park gained the direct attention of government officials, the
media, and the general public. In fact, bureaucrats were following the advice of scientists
to initiate an immediate policy response. As noted by SCI-02 (senior CFIA scientist):
‘Anytime we see an exotic offshore pest that’s new to North America, and it poses a

threat to the softwood tree species of Canada, then it becomes pretty high priority.” BUR-

02 (CFIA official) further added: ‘That was a significant piece of information [BSLB
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attacking and killing spruce trees], and that’s where we began getting our own wheels in
motion, in respect to assessing the risk.’

The forest products industry was also paying attention to the BSLB problem. In
fact, all 13 study participants explicitly mentioned the possibility of BSLB reducing
wood supply or negatively affecting market access of the forest products industry. For
example, PROV-01 (senior provincial forest pest advisor) stated: ‘I think science is
where we, again, would focus, but we would never ignore that impact on the potential of
industry.” BUR-03 (senior CFIA manager) talked about the trade dimension of the BSLB
problem: ‘I always kept my eye on the American border, ... we had to demonstrate under
our international agreements, that we were controlling this thing.” BUR-03 further added:
‘When you were designing programs that would support those exports, to allow for the
continued movement of those goods.” From an industry perspective, IND-01 summed up
the problem and the preferred solution:

In addition to responding to potential market place considerations, principally
from the United States, and responding to forest cover considerations, principally
from Nova Scotia, ... the significant opportunity was we really felt hopeful that it

would be one of the first times an eradication of a non-indigenous pest [invasive
alien species] would be successful.

4.4.1.2 The policy stream

The MSA policy stream centers on proponent’s proposed solutions to problems
(Kingdon 2003:143-144) and includes alternative ideas that compete to win acceptance in
policy networks (Zahariadis 2014). Within the policy stream, bureaucrats, researchers,
and interest groups evaluate and debate alternatives, thereby narrowing the range of

choices for decision-makers. Proposals or ideas most likely selected are those deemed
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congruent with decision maker values (value acceptability), publicly and politically
acceptable, as well as technically and financially feasible (Jones et al. 2016).

Concerning the BSLB situation, CFIA officials had considerable experience in
dealing with other invasive alien species, and while each pest presented unique
circumstances, CFIA took a precautionary approach as laid out in the Plant Protection
Act (Government of Canada 1990) and its related regulations by: attempting to eradicate
BSLB; conducting extensive surveys to delimit the extent of the BSLB infestation;
establishing a BSLB Task Force; and undertaking an ad hoc research program in
partnership with the CFS to address key knowledge gaps. As detailed by BUR-03: ‘There
were always lots of drafts [emergency response plans] around for that kind of response,
but the framework was there. And then we were working on the Asian Longhorn Beetle
framework at that time as well, and that helped and assisted, I believe, with the BSLB
response.” When talking about initial actions taken by the CFIA to deal with the BSLB,
BUR-02 offered a similar perspective: ‘We had a fairly collaborative group which
provided advice as to what the best actions might be in respect to the containment and
control, eradication of the pest.’

In addition to the economic considerations of the forest products industry, scientists
were also advising for an aggressive (eradication) approach to deal with the potential
environmental/ecological hazard that BSLB posed to Nova Scotian and North American
forests. SCI-03 (university professor and environmental researcher) noted: ‘The brown
spruce longhorn beetle was killing trees in the Halifax park and by extrapolation the
boreal forests of North America could be threatened by this insect, if it became

established. That is why I advocated that this was potentially a crisis and actions needed
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to be taken quickly and in a big scale.’

While scientists were advocating a hazard reduction approach to the BSLB
problem, they were also cognizant of budgetary pressures as well as necessity for public
and political support. SCI-01 succinctly summarized that any proposed control measures
needed to be pragmatic: ‘Eradicated [sic] that beetle would have been, okay, we think it’s
out about this far, we know that red spruce and spruce are all hosts, you wipe out every
red spruce between here and there. That was never going to fly with the public or
anybody.’

Members of Friends of Point Pleasant Park were concerned with the lack scientific
certainty as well as the unwarranted environmental damage at the local level caused by
cutting and disposing of spruce trees in the park. NGO-01 stated:

For an issue which is, at base, an issue which should be addressed on a scientific
basis, you go out and you do research, and then whatever falls out of that, then
you take your guidance out of that and act appropriately. But the notion that you
should make assumptions beforehand, and act very precipitously on those without
any data to substantiate them, seemed very problematic.

NGO-2 also advocated the need for a precautionary approach, but one focusing on
the local environmental values (Point Pleasant Park), rather than at the regional or
national scale: ‘As a public park, which is well loved by Haligonians [Halifax residents],

we felt that, it’s a kind of sacrifice that you would only make if you were really very

certain indeed that you got your facts right.’

4.4.1.3 The politics stream

Within Westminster-based political systems, the politics stream is dominated by

political parties, and congruence of a proposal with party ideology is almost always
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needed for its adoption (Zahariadis 2016). Policymakers also consider their beliefs, the
‘national mood,” and feedback they receive from interest groups (Cairney and Jones
2016), and in many cases, a change of government provides both motive and opportunity
for policy change. In January 2006, Prime Minister Stephen Harper and the Conservative
Party of Canada came to power promising to focus on economic development and job
creation by further developing the natural resource sectors and by streamlining regulatory
processes (Conservative Party of Canada 2006). The new government also committed to
resolving trade disputes and investing Can$1 billion over five years to support the
Canadian softwood industry (Conservative Party of Canada 2006).

From 2001 to 2006, the forest products industry was largely inactive in BSLB Task
Force activities as their attention was focused on dealing with a protracted and
acrimonious trade dispute over softwood lumber with the United States (BUR-02,
INDO1, IND-02, IND-03, PROV-01, PROV-02, SCI-01). In September 2006, Canada
and the United States signed the 2006 Softwood Lumber Agreement (Global Affairs
Canada 2016), and coincidentally, later that fall, industry representatives and local CFIA
officials began concerted discussions about a CFIA proposal to expand the BSLB
containment area (Stewart 2006). IND-01 deftly summarized concern of industry with the
proposed expansion: ‘I was quoted at the time saying, we may be the only part of Canada
that has free market access to the United States, but we can’t ship a damn thing because
we have a phyto-sanitary barrier.’

In contrast to their support for the creation of the BSLB containment area in 2000,
industry strongly opposed its proposed expansion, citing economic impacts to the forest

products industry (Pugsley 2006, 2007). Dissatisfied with the lack of progress in
100



negotiations with local CFIA officials, industry policy entrepreneurs side-stepped the task
force in February 2007, and directly submitted a counter proposal to the federal Minister
responsible for the CFIA. The stakeholders stressed that their ‘solution” was based on the
‘best available science’ and was ‘consistent with Canada's international obligations’,
while mitigating the risk and spread of BSLB and minimizing the impact on trade and on
landowners. The group also stated that their proposal had performance-based treatment
options and practical components of regulation, rather than prescriptive guidelines
(Maritime Lumber Bureau Letter to the Honourable Chuck Strahl, Minister of
Agriculture and Agri-Food and responsible for the CFIA, February 21, 2007). As related
by IND-01:
We made representation directly to the Minister because CFIA themselves were
not very responsive. You know, again it’s the mentality, it’s not necessarily
individuals, but under the Agency [CFIA] aspect, there’s a mentality of, “We do
what we can, and what we’re mandated to do is regulate.” So, the other possible
control mechanisms were almost on the back burner, and that’s when we sought
the funding, over the three-year plan for research because regulation in the
absence of research could not be unequivocally stated as being science-based,
there was no science.

Consistent with the new government objectives to support the softwood sector and
reduce regulatory burden on industry, the stakeholder proposal received serious attention
from CFIA executives and the Minister. As explained by BUR-02: ‘As it’s panned out,
the industry stakeholders have received more of a toehold in respect to our own hierarchy
and in demanding more definitive information in respect to the [BSLB] risk. And our
Minister is pushing for that as well.’

In May 2007, as recommended by BSLB Task Force Science Sub-Committee, the

containment area was expanded to incorporate all known BSLB infested sites plus a 10-
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kilometre buffer (CFIA 2007). Discounting the advice of CFS scientists, the CFIA also
redefined regulated articles to include ‘only high-risk commodities of spruce logs, bark
and unprocessed wood chips’ and to allow mills located outside of the containment area
to transport and process regulated articles originating from inside the containment area
(CFIA 2007). A few months later, in July 2007, the federal government also announced a
three-year, Can$2.8 million research project to ‘step up the fight against the brown spruce
longhorn beetle’ (Government of Canada 2007). Except for the expansion of the BSLB
containment area, all of above mentioned policy changes, including the launch of the
research program, were analogous to key components of the February 2007 stakeholder

(industry) proposal.

4.4.2 Integration of science advisory and decision making processes

As defined by Jung (1999), policy proximity is the combination of two indicators:
the scope of the science advisory process, and the strength of the institutional linkage to
the decision/policy making process. A science advisory process would be considered as
having ‘close policy proximity’ when it evaluates or recommends policy options and
when there is robust agreement among policy makers to use science advice (Jung 1999).

Table 4.2 summarizes views of study participants concerning linkages between the
science advisory and policy making processes. While there was consensus among study
participants that the science advisory process generated or recommended policy options,
none of the study participants believed that policy decisions were based solely on
scientific advice. In fact, all participants noted that science was only one of many sources

of information upon which decisions were based. Except for two industry and the two

102



NGO participants, all study participants thought that science advice was sought or given
on a regular basis. This is most likely the result of industry representatives’ attention
being focused on the softwood lumber dispute between 2001 and 2006, whereas both
NGO representatives were not task force members and did not comment on the timeliness
of science advice. With respect to the provision of socio-economic information or advice,
only one scientist and one NGO representative stated that this type of information was
considered. All other participants expressed opinions that the science advisory process
was limited to bio-physical sciences related to BSLB ecology, better detection,
infestation delineation, and control measures. In fact, the first cost-benefit study of
regulatory options for controlling BSLB was completed by the CFIA in 2010
(Gebremichael and Lu 2010).

From the perspectives of study participants, although not unanimous, it is clear that
decision makers did consider science advisory outcomes of the BSLB Task Force and its
Science Sub-committee during the 2007 expansion of the BSLB containment area, and as

such, would be deemed as having ‘close’ policy proximity.

4.4.3 Decisions consistent with relevant scientific information and advice provided

As outlined by Everest et al. (1997), a decision would be deemed consistent with
scientific information if all three science consistency check (SCC) criteria were met: 1)
all relevant scientific information made available to decision makers was considered; 2)
scientific information was understood and correctly interpreted; and 3) risks to the
resource associated with decision were acknowledged and documented.

Study participant opinions regarding policy decisions surrounding the 2007
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expansion of the BSLB containment area are summarized in Table 4.3. Seven study
participants (54 per cent) expressed positive statements regarding all SCC criteria, so
policy actions were considered consistent with scientific information and advice provided
to decision makers. In contrast, five study participants (38 per cent) expressed negative
views for at least one SCC criterion, suggesting that policy actions were inconsistent with
scientific information and advice provided.

Table 4.4 summarizes results for each SCC criterion by participant role. The seven
study participants who expressed positive views concerning all three SCC criteria,
including two federal bureaucrats (both CFIA officials), two provincial bureaucrats, one
industry representative, and two scientists, all believed that scientific information was
understood and correctly interpreted by policy makers. Study participants IND-02 and
NGO-02 did not offer an opinion (positive or negative) for SCC criterion 1. In contrast,
both CFS officials (BUR-01 and SCI-01) voiced negative opinions about CFIA
administrators understanding and correctly interpreting scientific information. These
officials produced and regularly transferred policy relevant scientific information to
CFIA officials and were engaged in task force activities throughout the time frame of the
case study. Regarding SCC criterion 2, all study participants, other than one industry
representative and one NGO member, believed all relevant scientific information was
considered in the policy decision. With respect to SCC criterion 3, eight participants (two
each of federal bureaucrats, provincial bureaucrats, industry representatives and
scientists) believed that resource risks were acknowledged and attributed. Although one
of these scientists was a principle author of the 2000 Pest Risk Assessment, and the

second scientist was initially active within the BSLB Task Force, both scientists were
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inactive in task force activities surrounding 2006-07 negotiations. For those study
participants expressing negative views, again both CFS officials commented on the risk
of expanding the BSLB infestation by allowing industry to move potentially infested
(high-risk) materials outside the containment area: ‘You might as well have just opened
the boundary. What’s the point? You’re regulating nothing...you are increasing the risk
by some proportional amount. Could you put a number on it? No. Are you increasing the
risk? Yes, and not one acceptable from a research scientist perspective (BUR-01).” SCI-
01 offered a similar view: ‘I think that they [CFIA] probably sacrificed something that
would be protecting things [the forest] in the long term, for keeping things going in the
short term, in terms of industry. And I’'m certain; they [CFIA] were certainly dealing with

those pressures.’

4.4.4 Precautionary principle and its role in the policy responses

As shown by Di Salvo and Raymond (2010) and Applegate (2002),
implementation of the precautionary principle has become weaker over time, with
decision makers choosing to respond only to environmental threats that pose serious or
irreparable harm, and by implementing control measures that are efficient, cost-effective,
and least trade restrictive. In this study there were both strong and weak elements of the
precautionary principle apparent with study participant views varying depending on their
respective roles. In general, scientists expressed views related to hazard reduction that
were consistent with stronger forms of the precautionary principle. For example, SCI-01
related:

On a more regional scale, almost like the same conflict you get with invasive
species versus world trade, where right now the model is basically, innocent until
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proven guilty. “We're going to continue trading things unless you can really show
a significant risk of moving the products”...now, if you talked to the ecologists
around the world, they’ll say, they would prefer a guilty until proven innocent,
using the precautionary principle.

Similar views regarding the precautionary principle were also expressed by SCI-03:
‘In considering the precautionary approach, the brown spruce longhorn beetle was
possibly a catastrophic problem and aggressive actions were needed.” SCI-02 offered a
slightly different perspective: ‘The CFIA recognized that [threat of BSLB killing
softwood trees] immediately, we knew nothing about the insect, so, we have to be
vigilant in trying to address the risk and assess it.’

In contrast and surprisingly, NGO study participants expressed opinions consistent
with weaker expressions of the precautionary principle, where the apparent
environmental threat needed to be serious or irreversible and regulatory actions needed to
be effective so as to avoid irreparable harm to local environmental values (Point Pleasant
Park), as NGO-01 described:

The null hypothesis in this situation would be, it doesn’t seem probable on any
sort of ground that this thing [BSLB] should be such a threat to our forests. So
consequently, the cautious perspective scientifically would be, not to jump the
gun, cut first and ask questions later, but to do some prudent science that would
try and resolve some these questions. And what we observed was the absolute
opposite.

With the BSLB discovered at a number of sites outside the original containment
area, the CFIA and the forest products industry shifted their preferred approach from
hazard reduction (BSLB eradication), where dead and dying spruce trees were cut,
removed and incinerated, to one of risk management or slowing the spread of BSLB by

issuing prohibition of movement orders and expanding the containment area. When

discussing the proposed expansion of the containment area, the three industry study
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participants and the two CFIA bureaucrats expressed views more consistent with risk
management, or weak versions of the precautionary principle, where the apparent
environmental threat needed to be serious or irreversible and regulatory actions needed to
be efficient, cost effective, and least trade disruptive. For example:

We can’t make policy based on what’s possible [hazard]. You have to make
policy based on what’s probable [risk]...it [expansion of the containment area]
was the most ultra-conservative approach that would have been a normal course
of action, when dealing with a pest of significance, but normally a pest of
significance is on the significant list because there is some science to back it up.
In this case there was none (IND-01).

We came up with a requirement, whereby the facilities, upon receipt of the logs
[originating from within the containment area] at their facility, had 48 hours to
have those logs sitting at the in-feed of their mill before being processed. There is
a risk of spread, of course, during that time they could sit there, but I guess for the
lack of better words, we looked at that as being an acceptable risk against the risk
against the facilities (BUR-02).

When comparing the effects of establishing the original containment area in 2000
with its proposed expansion in 2006-07, IND-01 alluded:
Supply chains had been disrupted, but the market at that point in time [2000] was
strong. So the direct impact on, for example, manufacturers of softwood lumber
wasn’t as severe as it might have been because the area that was under prohibition
of movement or under Ministerial Order, was HRM [Halifax Regional
Municipality], and because it’s an urban area, you didn’t get the same impact as
we did later, when the [Ministerial] Order was planned to be expanded to cover
the whole county.
4.5 Discussion
Using key informant interviews and the multiple streams approach, results have
shown that governments and industry stakeholders certainly paid attention to the BSLB

problem and initially followed a hazard reduction approach (BSLB eradication program

in the Halifax Regional Municipality) advocated by scientists. Indeed, as demonstrated
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by the Friends of Point Pleasant Park court challenge, this hazard reduction approach was
based on sound science and deemed to be sensible by a federal court ruling. However, as
the BSLB infestation expanded into the industrial forest, policy preference of decision
makers and the forest products industry shifted to be more consistent with a weaker, risk
management form of the precautionary principle, where BSLB control actions needed to
be cost-effective and least disruptive to trade. By stressing avoidance of adverse effects to
forest products sector competitiveness, industry policy entrepreneurs were able to take
advantage of the ambiguity and scientific uncertainty of BSLB ecology and appeal to
federal government economic development commitments, reducing regulatory burdens
on industry, and supporting the softwood industry. In launching a $2.8 million BSLB
research program in July 2007, the Government of Canada apparently agreed with
industry policy entrepreneurs that more research was needed to address scientific
uncertainty about the BSLB threat. This shift over time from a hazard reduction to a risk-
based approach was also observed by Applegate (2000) and Di Salvo and Raymond
(2010).

Science-based solutions to policy problems depend on iterative collaboration
between scientists, policymakers, and the public (McNie 2007, McKinley et al. 2012,
Nursey-Bray et al. 2014). This study is unique in that it examined the BSLB Task Force
extended participation model, interactions of science-policy advisory processes (policy
proximity), and whether policy actions were consistent with science-based information
(science consistency check). While all study participants believed that policy options
were developed through the science advisory process and that policy makers and

scientists interacted on a regular basis (82 per cent of responding participants), all
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participants also agreed that science was just one of many sources of information
considered by decision makers. With decision makers considering the output of the
science advisory process, there was ‘close’ policy proximity; nevertheless, 38 per cent of
study participants expressed opinions that policy decisions were inconsistent with
relevant scientific information and advice. Of particular note were the two CFS officials
(BUR-01 and SCI-01) who were directly responsible for production and delivery of
policy relevant science-based information to CFIA officials and the Task Force.
Following the logic of Everest et al. (1997), where scientists who were actively involved
in developing science information in support of management options evaluated whether
decisions were consistent with the available information, it is arguable that more weight
should be given to the conclusions of BUR-01 and SCI-01 regarding the 2007 re-
definition of prohibition of movement regulations being inconsistent with scientific
information and advice provided. The three other study participants who also expressed
negative views regarding SCC stressed the lack of science concerning the threat posed by
the BSLB and the arbitrariness of CFIA officials implementing hazard reduction controls
measures. Two NGO participants emphasized possible local ecological impacts, while
IND-01 stressed potential negative economic impacts to the forest products sector. These
findings are consistent with other cases where vested interests (stakeholders) opposed
policy decisions because of contrary opinions regarding risk, hazards, and cost-benefits
(Saltelli and Funtowicz 2005).

Despite recommendations for collaborative and/or public involvement to resolve
conflict or engage in joint problem solving (Government of Canada 2003, Funtowicz and

Strand 2007, Weible et al. 2010), this case study has shown that when the viability of an
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important economic sector could be affected by policy actions, decision makers shifted to
a risk management approach where criteria such as least disruption of trade and cost-
effectiveness negated proposed actions solely based on hazard reduction. In fact, both
BUR-01 and SCI-01 commented that the blurred boundaries between science and
economic considerations likely compromised the credibility of the science advisory
process, because of a single, dominant and persuasive industry advocate sitting on the
science sub-committee. As related by BUR-01: ‘It was not truly a science sub-
committee... one industry department [sic] was sitting on it, so you constantly had a
conflict of values. It [Science Sub-committee] wasn’t about economics, it wasn’t about
social aspects, but the economics kept coming into it.” Voicing similar concerns, SCI-01
stated:
We have all these intense discussions on what should we regulate? Green lumber,
round wood, bark, chips, it all came to science sub-committee. “What’s the risk of
these things? What the problem?” So, we’d do some work on that, and we would
never reach a consensus, and so, it became - instead of getting one voice from the
Science Sub-Committee, “Here’s what you should do.” - it became more of
presenting an analysis for their [CFIA] consideration...that’s when the thing
basically, started to fall apart.
Similar to findings by Johnson (2012) and Persson (2016), our study demonstrates
that the precautionary principle is an inappropriate tool for assessing trade-offs, and its

implementation frequently aggravates the debate regarding short-term economic interests

versus long-term environmental impacts.

4.6 Conclusions
This study demonstrates the importance of how decision makers choose to

interact with experts and scientists, particularly in cases where there may be significant
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conflict between ecological and economic values. It also points out limitations of the
extended participation model and the precautionary principle, under conditions of
scientific uncertainty and policy ambiguity. Policy entrepreneurs may purposefully use
ambiguity or uncertainty to forestall science-based hazard reduction policies, or at the
least, amplify the debate between environmental and economic values. Therefore, some
form of modified science-policy demarcation model may be warranted, where recognized
and credible scientists or researchers provide formal, structured and independent advice

to decision makers.
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Table 4.1. Summary of case study participants and their respective roles.

Senior Senior Non- Forest Senior  Total
Federal Provincial Government Products Scientist
Bureaucrat Bureaucrat Organization Industry
Number of 3 2 2 3 3 13
participants
Participant FED-01 PROV-01 NGO-01 IND-01  SCI-01
code FED-02 PROV-02 NGO-02 IND-02  SCI-02
FED-03 IND-03  SCI-03
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Table 4.2. Summary of study participant views concerning policy proximity.

Study Participants Advice Advice Formulates ~ Recommends Science Science  Decisions Science

Role (total number includes  limitedto  or evaluates preferred advice - advice - based advice -

of participants) socio- bio- options option ad hoc regular only on one of
economic  physical basis* basis* science many
sciences sciences advice sources

Federal Bureaucrats

3) 0 3 3 1 0 3 0 3

Provincial

Bureaucrats (2) 0 2 2 0 0 2 0 2

Forest Products

Industry (3) 0 3 3 0 2 1 0 3

Non-Government

Organization (2) 1 1 2 1 - - 0 2

Scientists (3) 1 2 3 3 0 3 0 3

Total number of

participants (per 2

cent of study 2 11 13 5 (18 9 0 13

participants) (15) (85) (100) (38) ) (82) (0) (100)

*Based on 11 study participant responses.
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Table 4.3. Science consistency check - study participant views.

. . .. . Neutral/No opinion Total}
Science Consistency Check Positive Negative observations
Criteria (per cent) (per cent) (per cent) (per cent)
1. Information understood and 7 4 2 13
correctly interpreted (54) 3D (15) (100)

2. Relevant scientific 10 2 1 13
information considered (77) (15) 8) (100)
3. Risks attributed and 8 5 0 13
acknowledged (62) (38) (0) (100)
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Table 4.4. Science consistency check criteria results by study participant roles.

Science Consistency Federal Provincial Industry Non- Scientist Total (per

Check Criteria Bureaucrat Bureaucrat Government cent of
Organization answers)

Positive Sentiments

Expressed

1. Information 2 2 1 0 2 7 (64)

understood and

correctly interpreted

2. Relevant scientific 3 2 2 0 3 10 (83)
information considered

3. Risks attributed and 2 2 2 0 2 8 (62)
acknowledged

Negative Sentiments
Expressed

1. Information 1 0 1 1 1 4 (36)
understood and
correctly interpreted

2. Relevant scientific 0 0 1 1 0 2(17)
information considered

3. Risks attributed and 1 0 1 2 1 5(38)
acknowledged
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Chapter 5: Social Factors Influence Effective Carbon Sinks Science-Policy

Integration: Timespan, Stable Membership, Trust, and Mutual Respect
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5.1 Introduction

Public policy concerning the environment or management of natural resources
must balance credible, relevant and legitimate scientific knowledge with the necessity of
policy makers to make decisions in the face of uncertainty (Cook et al. 2013, Sarkki et al.
2014). Over the past decade, the linear, one-way model of knowledge transfer has largely
been replaced with the concept of the science-policy interface, where complex two-way
interactions between scientists and policy makers have rendered the boundaries between
these two domains indistinct (Jasanoff 1987, Pielke 2007, Udovyk 2014). The science—
policy interface may be defined as the social practices involving scientists and other
actors in the policy process that facilitate interaction, co-evolution, and joint production
of knowledge used to inform decision-making (adapted from: Sarkki et al. 2014).
Successful science-policy integration usually involves recursive interaction between
scientists and decision makers (Cash et al. 2003, McNie 2007, Nursey-Bray et al. 2014).
Yet, although science helps to identify environmental issues and risks and uncertainties,
broaden policy options, and clarify relationships between objectives and policies
(Kimmins et al. 2005, Sarkki et al. 2014), successful links between the scientific and
policy communities have been difficult (Kimmins et al. 2005, Spruijt et al. 2014).

The rational decision making model suggests that a problem is identified, research
is conducted, and policy decisions follow research findings (Weible et al. 2010, Howlett
and Giest 2015). However, many factors influencing science-policy integration have yet
to be adequately elucidated (Sutherland et al. 2012, Cairney et al. 2016). Although the
bio-physical sciences have improved the supply of information to policy makers, they

have been less successful in dealing with political realities or ambiguities such as
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decision-maker bias, how institutions use information, and how risk-averse behavior of
decision makers maintain the status quo by averting or delaying implementation of
science-based policies (Howlett 2014, Cairney et al. 2016, Wellstead et al. 2016).
Knaggard (2015) theorizes that certain policy actors, known as problem brokers, use
knowledge, values and emotions to frame issues as problems needing government action.
Knaggard further posits that problem brokers are primarily scientists who have access to
the policy process and attempt to convince decision makers to accept these frames -- thus
influencing agenda-setting and decision making.

The science of climate change is complicated yet policy makers are faced with the
daunting task of making decisions that will have significant effects on current and future
generations (Warren and Lemmen 2014). The Kyoto Protocol, an international agreement
linked to the United Nations Framework Convention on Climate Change (UNFCCC) that
required signatory nations to meet internationally binding greenhouse gas emission
reduction targets (UNFCCC, 2002). Under Article 3.4, countries could choose to account
for carbon stock changes due to forest management, cropland management, grazing land
management or revegetation. Countries had until the end of 2006 to declare whether they
would include forest and land management activities in their greenhouse gas accounting
(Kurz et al. 2008).

Although the scientific foundations of the Canadian decision have been reported
(Kurz et al. 2008, Kurz et al. 2009, Stinson et al. 2011), no studies have examined the
science-policy processes of the Canada National Forest Sinks Committee (NFSC), a
federal, provincial and territorial committee comprised of forestry officials to coordinate

joint analytical work on forest policy issues related to greenhouse gas accounting.
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Therefore, in this chapter, the role of scientists and science was examined in the 2007
policy decision where Canada tacitly elected to exclude forest management activities
(Environment Canada 2007: 6). This study represents the rare situation (Ezrahi 1980),
where the overall policy objective of reducing Canadian greenhouse gas emissions to 6%
below 1990 emissions level (Williams 2004) and relevant scientific knowledge (computer
modelling of forest carbon dynamics) were clear and well established, but where there
was ambiguity about which specific policy instrument would be used.

The study evaluates evidence about factors contributing to an effective science-
policy interface. The effectiveness of science-policy interaction and factors affecting it
were assessed using three theoretical frameworks: 1) the multiple streams approach
(MSA) (Kingdon 2003, Zahariadis 2014), which has been used to evaluate policy factors
in numerous countries and across diverse policy areas (Jones et al. 2016); 2) the policy
proximity model (Jung 1999), which specifies the importance of willingness of decision-
makers to consider science and scientists to engage in the production of policy relevant
knowledge; and 3) the science consistency check (Shaw et al. 2000), where a policy
decision is deemed consistent with scientific information or advice if all relevant
scientific information was considered, information was interpreted correctly, and
resource risks were acknowledged.

Objectives of this study were to use in-depth interviews of policy actors and
analysis of MSA components to: 1) to examine the policy processes that led to Canada’s
decision to exclude forest management from the carbon accounting framework of the
Kyoto Protocol Article 3.4; 2) determine the degree of integration of the science advisory

and decision making processes; 3) examine whether policy decisions were consistent
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with scientific information and advice provided to policy makers; and 4) to elucidate the

factors contributing to effective science-policy interaction.

5.2 Case study description

Participants in the case study consisted of the NFSC policy group, established in
December 2001; and the Carbon Accounting Team (CAT) science group, from the
Canadian Forest Service — Natural Resources Canada (Kurz et al. 2008). The CAT
provided the NFSC with scientific information and advice over a 5-year period. The
NFSC served as an informal technical forum to improve forest carbon sinks information
and policy analysis related to forest activities in the Kyoto Protocol (NFSC Secretariat,
Invitation Letter, October 25, 2001).

The CAT had conducted national forest carbon accounting since the 1980's (Kurz et
al. 2008) and had developed the Carbon Budget Model of the Canadian Forest Sector
(CBM-CFS) to simulate forest carbon dynamics at national, provincial, and operational
scales (Kurz and Apps 2006). The CBM-CFS continues to be a key component of
Canada’s National Forest Carbon Monitoring and Reporting System for reporting
greenhouse gas sources and sinks under the UNFCCC (Kurz and Apps 2006).

A key question facing Canadian policy-makers was whether to include forest
management activities under Article 3.4 (Kurz et al. 2008). Policy makers were
apprehensive because the greenhouse gas balance of Canada’s forests could be strongly
affected by natural forest disturbances such as wildfires and cyclical insect outbreaks
would make meeting Kyoto reduction targets more difficult to achieve (Kurz et al. 2008).

Furthermore, under the Canadian Constitution, legislative powers are distributed between
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the Parliament of Canada, which has authority over matters of national interest such as
international treaties, and 10 provincial legislatures which have sole jurisdiction for
management of natural resources (Muldoon et al. 2009:20-21). With guidance from the
NFSC, analyses of the greenhouse gas balance of Canada’s managed forests (the area

under active management and protection) were carried out by the CAT.

5.3 Methods

Using a modified snowball technique (Weible et al. 2010) individuals involved in
the NFSC and the CAT were identified from information acquired from the internet,
government reports, scientific journal articles and personal knowledge of the author.
Potential study participants were verbally briefed concerning study objectives and
methods and then invited to participate in the case study.

Data were collected from eight volunteers during in-person or telephone interviews
between June 2009 and January 2010. Participants included three senior federal
bureaucrats, four senior provincial policy advisors, and one senior scientist of the CAT
(Table 5.1). Other policy advisors, senior scientists, and elected officials were invited to
participate, but either declined or did not acknowledge receipt of my request to
participate in the study. Recognizing the potential bias of having only one scientist study
participant, extra care was taken to obtain data from the NFSC Secretariat consisting of
reports, presentations, and other briefing material produced by CAT members and used
during NFSC meetings. On average, interviews were 1.5 hours in duration. Interview
recordings were transcribed by a trained transcriptionist, and copies provided to each

respective participant to ensure accuracy of transcription (Yin 2003). Each participant
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was assigned a code (Table 5.1) to enable traceability of quotes while ensuring
anonymity (van den Hoonaard and van den Hoonaard 2013). An interview guide, similar
to Anderson and MacLean (2015), was used to examine interviewee perceptions of policy
problems and reasons why actors inside and outside government were paying attention.
Participants were also questioned about relationships between the science advisory and
policy making processes (policy proximity (Jung 1999)), and whether policy decisions
were consistent with scientific information and advice provided (science consistency
check (Shaw et al. 2000)).

Cluster analysis, based on wording similarity, was used to gain initial perspectives
of transcript data (Bazeley and Jackson 2013). Thematic analysis, a method for
identifying, analyzing, and reporting repeated patterns (themes) within qualitative data
(Braun and Clarke 2006), was then used to scrutinize interview transcript data and
documents for evidence of MSA factors (Jones et al. 2016), as well as indications of
whether scientific information was used during the policy process. NVivo™ was used to

assist in the categorization and re-organizing of text segments related to study objectives.

5.4 Results

5.4.1 Policy Proximity

Policy proximity is determined by two factors, the scope of the science advisory
process and the strength of the institutional linkage to the decision/policy making process
(Jung 1999). A science advisory process is considered to have ‘close policy proximity’

when it evaluates or recommends policy options and when decision makers agree to
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consider the relevant science advice (Jung 1999).

Table 5.2 summarizes the views of study participants concerning linkages
between the science advisory and policy making processes. Of the seven study
participants that offered an opinion, there was unanimous agreement that the science-
policy advisory process either developed policy options or recommended a preferred
policy option. Being unfamiliar with the intricacies of the NFSC-CAT process, FED-03
(a senior Environment Canada executive) offered no opinion. With respect to the scope of
the science advisory process, seven of the eight study participants spoke of the advisory
process dealing with just bio-physical science. For example, PROV-02 remarked: “The
analysis was based on bio-physical growth, aspects of understanding the science of
determining the forest, its growth, its carbon pools, dead organic, all that.” Even though
there was consensus among study participants that the science advisory process generated
or recommended policy options, none of the study participants held that policy decisions
were based solely on scientific advice. For example, FED-03 noted: “I don’t think any
government would wish to commit to being guided solely by science, certainly by
physical sciences...I think it’s because there are other considerations that go into
government decision making, including socio-economics.” Furthermore, although there
was unanimity among study participants concerning science advice being sought or given
on a regular basis (there were 10 NFSC meetings, numerous telephone conferences and
bilateral meetings during the 5-year timeframe), all study participants noted that there
was no explicit commitment by decision makers to base future decisions exclusively on
science advisory process outcomes. When queried about a clear commitment from

decision makers, SCI-01 remarked: “The Sinks committee understood that ultimately it
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was going to be a [federal] Cabinet decision, but how that decision was ultimately going
to get arrived at was the subject of discussions at times, and frankly it wasn’t clear what
the mechanism was going to be.” While the policy making process may have been
unclear to members of the NFSC and the CAT, FED-03 provided direct evidence that
decision makers did consider the science-based advice generated by the NFSC-CAT
process:
I doubt very much that decision makers above me completely understood exactly
how the [CBM-CFS] calculations worked, but I think there was a very clear
understanding that, of the bottom line... there was a very significant probability
that inclusion of forest management would make our Kyoto target harder to
achieve.

Considering the role of the NFSC to improve forest carbon sinks information and
policy analysis related to the Kyoto Protocol, as well as the unanimous views of study
participants concerning regular meetings, developing or recommended policy options and
decision makers considering the advice provided, there was ‘close’ policy proximity. In

other words, the NFSC and CAT were able to achieve high policy relevancy while

simultaneously preserving credibility and legitimacy of the science-policy process.

5.4.2 Science Consistency Check

A decision is deemed to be consistent with scientific information (Shaw et al.
2000) if all relevant scientific information made available to decision makers was
considered; scientific information was understood and correctly interpreted by decision
makers; and resource risks associated with decision were acknowledged and documented
by decision makers. Universally, study participants expressed positive views about all

three SCC criteria (Table 5.3). Furthermore, in reviewing the briefing material and
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reports prepared by the CAT and NFSC meeting records of decision, there was no
evidence that policy makers selectively used information, or misrepresented or
reinterpreted information in ways not supported by the original scientific information. For
example, FED-01 remarked:
The challenge was to present it [detailed, technical analysis] to decision makers.
Whether it was to CCFM [Canadian Council of Forest Ministers] or whether it was
to Ministers and the Deputy [Minister], and we had to brief the Prime Minister’s
Office...present it in such a way that, that they didn’t get lost in the details. And so,
and I think we were pretty successful in being able to do that.
Similarly, PROV-02 noted: “They [decision makers] took into account that high
probability of risk that... in this accounting period [2008-2012] we have the potential of
being a source with such a high degree of probability that I believe they understood, and
that’s why they made the decision that they did.” SCI-01 stated: “The decision is

consistent with the analysis... certainly the key people understood it in the provinces and

in the federal government.”

5.4.3 Cluster analysis

Figure 5.1 presents a dendrogram of themes grouped by word similarity and
generated by exploratory visualization tools of NVivol0 (Bazeley and Jackson 2013). As
expected, themes related to policy proximity and science consistency check were closely
associated (Figure 5.1, clusters 4, 5, and 6), as were MSA related themes (Figure 5.1,
clusters 8, 9 and 10). Conversely, themes appearing in cluster 3 were unexpected, notably
the proximity of nodes associated with interpersonal relationships and science credibility.
Based on suggestions by Bazeley and Jackson (2013), following cluster analysis, five

exogenous and five endogenous (to the NFSC) factors (Table 5.4) were identified within
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the policy process, as discussed in following sections.

5.4.4 Exogenous Factors

5.4.4.1 Climate change a government priority

Within the MSA, policy problems gain the attention of governments in three
ways: 1) systemic indicators that measure the scale and change in an issue; 2) a focusing
event, consisting of crises that capture public and political attention; and 3) feedback on
government programs (Kingdon 2003:197-198). Policymakers also consider personal
beliefs, public mood, and feedback from interest groups (Cairney and Jones 2016). With
respect to the changes in the public mood, as related by FED-03, PROV-01, PROV-02
and PROV-03, climate change had become an important public policy issue, largely as a
result of extreme weather events. Study participants spoke of increasing public and
government awareness of climate change as a result of historic events such as floods, ice
storms, high-intensity rain events, and unprecedented outbreaks of insect pests and forest
fires. Within the MSA policy stream (Kingdon 2003:143-144), bureaucrats, researchers,
and interest groups evaluate and debate alternatives, thereby narrowing the range of
choices for decision-makers. With adoption of the Marrakesh Accords, attention shifted
to solving the problem of determining whether to include forest management, given
uncertainties surrounding forest carbon dynamics and natural disturbances, as related by
FED-02: “We thought it was a good idea, but we also knew that there was [sic]
substantial risks from [natural] disturbances.” FED-02 also suggested that the federal
government needed considerable data and advice from the provinces to complete the

national level analysis: "It is ultimately a federal decision, but we can’t make it in
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isolation, and we need to have the benefit of better information and expertise from across
the country and from all the jurisdictions." PROV-01 deftly summarized the need for the
NFSC and why provinces were actively engaged: “My role was to sit at the table and to
help in the completion of that science through the provision of required data...and also to
help the federal government look at various policy issues associated with the delivery of
the Kyoto Protocol.”

Provinces perceived the potential for significant financial gain through trading of
international carbon credits. As expressed by FED-02: “Some provincial governments
were very interested because their view was, ‘Okay, if Canada is going to have a forest
management sink of say, 30 megatons, that actually is coming from provincial land, so
you guys got to compensate us.’” Similar observations were also noted by PROV-03:
“Since we [Canada] had negotiated so strongly to get [Article] 3.4 in the Protocol, they
[elected officials] were left with the impression that automatically forests would
contribute to the target.”

Within Westminster-based political systems, the MSA politics stream is
dominated by political parties, and congruence of a proposal with party ideology is
almost always needed for its adoption (Zahariadis 2016). In pursuit of a climate change
legacy for then Prime Minister Chretien, negotiators pressed hard for the inclusion of
forest and agricultural carbon sinks (Simpson et al. 2007:68-69). As related by FED-02:
“We could have gone with minus three [reduce national carbon dioxide emissions to
three percent below 1990 levels] and just said, that’s what we’ve agreed, domestically...,
I guess that can be dangerous, [when] you want to leave a legacy.” On a pragmatic level,

FED-01 suggested that COP7 negotiation efforts centred on an intuitive link between
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forest management and carbon sinks: “Canada was really pushing to have the managed
forests included as part of the Kyoto Protocol... surely we must be a sink, we’re good

forest managers.”

5.4.4.2 Science addressing a specific policy question

A number of participants identified the detailed accounting rules of the Kyoto
Protocol as being essential in framing the policy question and setting the scientific
analysis parameters. PROV-01 stated: “It was on the basis of understanding those
specific [Kyoto Protocol] questions that a pragmatic approach to scientific development
to inform policy occurred.”

Kyoto Protocol carbon accounting rules were also noted by SCI-01: “The fact that
there was a very clearly defined question, I think, was helpful.” One intriguing
observation was the crucial role played by CAT scientists in reframing the policy
question. During the 5-year analysis, CAT scientists successfully shifted the scope of the
analyses from quantifying the size of the Canadian forest sink, with its potential financial
benefits, to one of quantifying the probability distribution of the sink given the
uncertainty of forest carbon dynamics. As stated by FED-01, “As policy people, we knew
that we didn’t have the information that we needed and so, we essentially collaborated
with our scientists to figure out a way to do an analysis that was going to inform our
decision.” SCI-01 shed further light on scientists influencing the policy question: “The
question that they [policy community] were asking was, ‘What’s the sink going to be in
the first commitment period?’, and our major contribution, I think, was helping them

understand that the question had to be what’s the probability distribution of the sink
128



going to be because of the large influence of fires and other unpredictable natural future

disturbances.”

5.4.4.3 Scientists breaking new ground
Canada was one of a few countries attempting Tier-3 reporting under the Kyoto
Protocol. Tier-3 analysis involved higher order methods such as models and inventory
measurement systems and driven by high-resolution activity data, thereby delivering
estimates of greater certainty (Intergovernmental Panel on Climate Change (IPCC) 2003:
3.17). Conducting this type of assessment posed an intellectual challenge — one that
motivated the CAT membership, as detailed by SCI-01:
We had a research model that was based on some very outdated data..., but going
from that to a tool that meets international UNFCCC reporting standards and
requirements was a huge step..., us and several other countries, at the time were
basically trying to break new ground in developing these systems and meet these
newly developing IPCC guidelines.
The policy community was also aware of potential multiple benefits coming from this
initiative and was willing to invest substantial resources; as summarized by FED-02:
There were multiple goals served by this process, that allowed us to make the
decision based on really good scientific analysis, but also allowed us to
substantially improve our measurement and monitoring approach, and to
substantially improve our understanding of disturbance dynamics and how they

should be captured in our carbon modelling... if the only issue was arriving at a
decision, I think we probably would have done something less thorough.

5.4.4.4 Building on the foundation of a long-term science program

The attitude of science informing policy was clearly expressed by federal
bureaucrats and scientists. As related by FED-01: “Forest related questions are not

simple, and whether it’s on the biological side or the more socio-economic side, there is
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[sic] a lot of interacting factors and complexities that you just can’t get your brain around
without some scientific analysis.” FED-02 broadened the perspective of the science-
policy interface to include program evaluation and potential adjustments to policies:
“Science plays a key role, in particular, in identifying what are the issues that policy
needs to deal with, and going along with that, it helps to provide an assessment of how
successful our current policies [are] in dealing with those issues and to what extent
changes need to be made.” FED-02 further added:
I view the Carbon Budget Model of the Canadian Forest Sector as an integrating
tool. It takes information of forest inventory and growth and yield, on disturbances,
puts it all into one integrated model. For the risk analysis, using the Monte Carlo
approach, it also took all of this expert opinion and advice and scientific literature
on disturbances and converted it to probability distributions..., I think there was a
huge amount of expertise that was condensed into this analysis.
SCI-01 also pointed to the necessity of a credible, long-term science program:
What made this all possible, was the fact that Canadian Forest Service science and
policy folks, in 1989, recognized that this was going to be an important emerging
issue, ... the foundation was really laid well in advance of Kyoto and that allowed
us to get the head start.

SCI-01 offered an additional observation: "I think we were so far ahead in the field that

people recognized that we’d better let them [CAT] do their job."

5.4.4.5 Time to conduct the analysis

The NFSC first met in December 2001 - just weeks after COP7, and between
2001 and 2007, 10 face-to-face meetings took place. Concerning time needed to complete
the national analysis, SCI-01 remarked: “I thought a couple of years, and this is done.
You know, I’ve never sat down and looked at the total, but it was more than that.” As

described by PROV-02, “the analysis was done and the results came forward gradually,
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because it took a considerable amount of time to put the picture together for each
jurisdiction.” The notion of multiple iterations being necessary to build science-policy
capacity within the NFSC was made evident by PROV-01, “Scientists kept coming back
and talking about the flow of carbon through ecosystems time and time again... there’s a

level of understanding that took, in my opinion, years to get to.”

5.4.5 Endogenous Factors

5.4.5.1 Stable committee membership.

A number of study participants cited that a stable committee membership
contributed to the success of the NFSC process. PROV-02 neatly described the situation:
“There was a pretty consistent group that stayed in place, right through that whole
process and I think that was a key factor.” PROV-02 further added, "Because |
understood the process, I understood the rigor... I felt I was the best person to actually
make a yes or no on that and then relay it up [brief senior officials]."

With a stable membership, the science-policy capacity within the NFSC was
enhanced: "Many of the people on the committee over the years have, I suspect, become
climate change policy experts in their respective forestry agencies" (study participant
FED-02). Similar sentiment was expressed by PROV-01: “They’re consistently coming
to the table, so, that they can create a legacy of understanding for their jurisdiction ... and

fairly describe and outline the science and the policy issues to the senior management."

5.4.5.2 Interpersonal relationships, trust and respect
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A stable NFSC membership also allowed members to develop interpersonal
relationships and feelings of trust and mutual respect. A number of participants expressed
multiple dimensions of trust - trust in people, trust in the NFSC process, trust in the
science assessment and individual scientists. Participants also expressed views of mutual
respect between federal and provincial officials, as well as between policy and science
communities. SCI-01 noted:

What worked well in this case, I would attribute to a number of things. One, is a
genuine mutual respect between the two communities. I have always taken the
policy community very seriously on these issues, and I guess, we have equally been
respected in our thinking and advice by the policy community.
SCI-01 also cited interpersonal relations: "People worked well together; (names of senior
federal bureaucrats), I and (name of another CAT scientist) and others on my team, we
just hit it off well." FED-01 also noted positive interpersonal relationships as a significant
factor in the NFSC process:
We had good personal relationships between the policy people and the scientists.
[SCI-01] as the lead scientist, had a very strong policy understanding and [FED-02]
as the lead technical person, had a very strong science understanding, and there was
good respect between all of the people involved.

Concerning relationships and a unifying role played by scientists, PROV-03
noted:

We had [SCI-01] which [sic] was a leading figure, and what I think worked well,

is the fact that... he wanted people to understand very well the science around

carbon, and he took all the time he needed to present to us, and so, that’s one of
the things, I guess, that bonded the whole group together.
SCI-01 broadened this concept of interpersonal relationships by stating:
There was a lot of anxiety at the beginning, but once we had a relationship of
mutual trust and once they [provincial officials] understood that our role as analysts

was just to try to give them the best possible numbers, not to influence the policy,
not to put the Feds in the better position or anything like that, they became
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progressively more open.
PROV-01 summed up sentiments of participants concerning the interactions of
respect, trust, science and the policy process:
There was complete trust in the competency of the science and complete trust in the
recognition of the fact that the Government of Canada, through [FED-01 and FED-
02] and the others, felt that the provinces and the territories deserved respect and

deserved an important role in helping formulate recommendations associated with
the Kyoto decisions.

5.4.5.3 Dedicated resources and support

Several funding programs were used in support of NFSC and CAT activities. As
an informal advisory committee, the NFSC was not burdened by any one particular
administrative process. As noted by FED-01: “The [federal] climate change funding has
been used to fund the analysis, to fund the meetings, to bring people together, etc., and
we haven’t had to go to CCFM [Canadian Council of Forest Ministers] and line up in
their budgeting process.”

Federal personnel also made sure that NFSC meetings ran smoothly, with agendas
and supporting documentation prepared and distributed well in advance. FED-02 related
how the federal officials worked to support the NSFC:

We wanted to ensure that all provinces and territories were brought up the learning
curve, so to speak, as we ourselves came up the learning curve... I view my role as
facilitating all of that, making sure that the committee functions well, that provinces
and territories get what they need, and of course, the federal government gets what
it needs.

Concerning financial resources for the risk analysis, SCI-01 offered: "We were

provided with a resource level that enabled us to do the job.” Besides adequate financial

support, SCI-01 also noted that CAT members had support from senior federal managers:
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We did have high-level management support, both [sic] from the science
community, the DG [Director General] Science, the ADM [Assistance Deputy
Minister], the DG [Director General] Policy - they all knew that this was going on,
that this was important, and we would get encouragement and support along the
way.
SCI-01 further added:
People were talking about hundreds of millions [of dollars] of benefits that were
flowing through the provinces... we were, sort of, slowly dismantling the

message. ..l personally always felt surprised that the message had never got
shot... that never happened.

5.4.5.4 Effective communication

Federal officials ensured that provincial counterparts understood the changing
science and policy implications of risk analyses. As noted earlier, this understanding took
years to develop and was aided by consistent NFSC membership. This core group briefed
their respective agencies, describing policy issues and supporting scientific analysis. CAT
scientists also briefed provincial officials. As described by PROV-01:

The federal people was [sic] really important because I expect that a lot of
provincial jurisdictions relied on [SCI-01] ... we also conscripted [SCI-01] to talk
to the science and some of the policy implications on a number of occasions,
including one occasion in which our Minister was part of the discussion.

Several study participants mentioned the necessity of crafting information to suit
target audiences. PROV-04 noted that the collective experience of the NFSC was used
when drafting ministerial briefing materials: “We were trying to share experiences of our
own as to how we messaged to decision makers. As a group, we could try and second
guess what kind of ears the federal decision makers would have.” FED-02 summarized

the point of targeting the message:

You have to be able to explain it in really simple terms and intuitive terms to
people [Ministers] who aren’t scientists, who are policy decision-makers, and if you
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can’t explain it simply, in a way that they understand, chances are they’re just
going to not listen.

5.4.5.5 Responsiveness of committee work plan

The NFSC was able to effectively deal with new policy or research issues as they
arose because of its ad hoc status and not being tied to an unresponsive bureaucratic
process. As expressed by PROV-01:

The National Forest Sinks Committee operates according to a work plan and it sits
down every year and it looks at the types of questions that it’s facing under Kyoto
Protocol or various international negotiations. It tries to anticipate what issues
might come down the pipe at us that need some science, and from there we make
our recommendations and the Government of Canada then goes back and they do
their thing and set priorities.

PROV-01 further added: “I have to be honest with you, this committee is one of
the best committees that I have ever served on.”

PROV-02 cautioned that operating within an informal committee necessitated checking
with senior managers on a regular basis:
You had to be careful that [you] didn’t forget that you were actually representing
the jurisdiction, and that you were just there because you happened to be the most
likely person to have the picture of the jurisdiction. So, you sometimes had to be

careful to run things back through our own departments or our own system, to make
sure that we weren’t stepping out on a limb.

5.5 Discussion

By facilitating communication between scientists and decision makers, the NFSC
acted as a boundary organization (Cash et al. 2003, Cook et al. 2013), where CAT
scientists provided expertise to conduct analyses largely derived from provincial forest

carbon sinks data. This ensured that federal decision makers could make informed,
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science-based decisions concerning the election of activities under Article 3.4 of the
Protocol. Without the presence of the three elements of saliency, credibility, and
legitimacy, scientific knowledge and advice are likely to be ignored by decision makers
(Cash et al. 2003). While work has been undertaken to clarify the interactions and trade-
offs of those elements (Cook et al. 2013, Sarkki et al. 2014), this case study demonstrates
that interpersonal relationships as well as sentiments of mutual respect and trust also play
vital roles in establishing and maintaining those three elements. FED-02 noted that there
is a genuine need for scientists to generate policy-relevant science-based information and
a need for policy analysts who understand science and who are capable of using it:
You have a scientist like [SCI-01], who has an interest in contributing to policy,
wants policy to be strongly based in science, but also understands that it’s not just
science. That’s an important element, but there are other considerations, and who
has the capacity to express things in a way that are immediately
understandable...[O]n the policy side..., I think [FED-01] and I are both people
who are interested in the science, who want to ensure the science contributes to the
decision making and enjoy the combination of science and policy and economics,
inter-disciplinary, bringing it all together.
Similarly, SCI-01 talked about mutual trust that led to confidence in the scientific risk
analysis process and its related policy implications:
We reached the point where every province was willing to share their provincial
results with all other provinces, and that meant that we could all of a sudden
provide some sort of regional breakdown of the distribution of sources and sinks
and the distributions among provinces. That helped them understand better what
was going on, get more confidence in it [the analysis], and yeah as I said, have a
much more open working relationship.
Within this study, there is considerable empirical evidence that CAT scientists
acted as problem brokers, a recent theoretical innovation of the MSA suggested by

Knaggard (2015). Knaggard (2015) postulated that scientists may play the role of

problem broker and use knowledge, values, and emotions to re-frame policy problems in
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science dominated issues such as climate change. Unmistakably, throughout this case
study, CAT scientists acted as problem brokers when they successfully refocused the
scope of the policy process so as to quantify the probability distribution of sinks given
uncertainties of forest carbon dynamics. In addition, to successfully influence decision
making, problem brokers (scientists) need to be persistent, credible and have access to
policy makers (Knaggard 2015). Throughout this study, interpersonal relationships, trust,
and respect were closely associated with credibility of the scientific analyses and policy
process. The collaborative approach of the NFSC helped integrate science and values
through joint fact-finding, specifying the significance and causes of policy problems, and
helped evaluate the effectiveness of proposed policies. Furthermore, policy actors used
scientific information and advice to legitimize ideas, and demonstrate the technical
feasibility of those ideas. There was also considerable evidence that CAT scientists
repeatedly used the CBM-CFS sink analyses as connecting or networking activities with
the NFSC, and these efforts positively affected the long-term performance of the
committee by forging mutual trust and respect. Similar results concerning boundary
spanners, organization performance, and trust building were reported by van Meerkerk
and Edelenbos (2014).

Nevertheless, this study also demonstrates that policy agendas can change
dramatically and unexpectedly. Agendas can change in one of two ways: officials in
positions of authority change their priorities, or changes in key personnel result in new
agenda priorities, and in many cases, a change of government provides both motive and
opportunity for policy change (Cairney and Jones 2016, Zahariadis 2016). In January

2006, Prime Minister Stephen Harper and the Conservative Party of Canada came to
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power with a commitment to implementing a “made-in-Canada plan” for climate change
(Conservative Party of Canada 2006). In November 2006, the Minister of Environment
announced that Canada would not attempt to meet its Kyoto reduction targets (Dufresne
2007), and in March 2007, the Harper government opted out of forest management
activities under Article 3.4 of the Protocol (Environment Canada 2007). Concerning the
Protocol and the new government, FED-03 explained: “There was skepticism on the
science, there was skepticism on the international diplomacy involved and the
international politics underlying the Protocol, and then there was skepticism about
Canada’s domestic ability to meet the commitments.”

With the new government distancing itself from the Protocol, there were adverse
consequences for the NFSC and CAT. As related by FED-01: “All of a sudden nobody
actually gave a shit about the results of the analysis... ‘“We are not going to be able to
meet our Kyoto target anyways, so who cares whether or not the forests are in or out.””
On a similar note, SCI-01 related that it was difficult getting information to or from
senior federal officials: “We got the Conservative government in, and as you know, they
had a very different style of governing... I always had the sense that the finale was
anticlimactic ... I never had the sense that the loop was closed.” In due course, citing the
need to purchase some $14 billion (Canadian) worth of international carbon credits to

meet its emission reduction targets, in December 2011, the Harper government

announced that it was withdrawing from the Kyoto Protocol (CBC News 2011).

5.6 Conclusions

Using complementary frameworks of the MSA, policy proximity and science
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consistency check, I investigated the science-policy interface involving a science team
and an informal technical forum that successfully delivered science-based policy advice
involving forest carbon sinks and the Kyoto Protocol to Canadian government decision-
makers. Using cluster and thematic analyses, five exogenous and five endogenous factors
that facilitated effective science-policy integration were identified. Exogenous factors
included: climate change was a government priority; detailed accounting rules of the
Kyoto Protocol were essential in framing the policy question and for setting the scientific
analysis parameters; scientists were breaking new ground by conducting Tier 3 analysis;
a legacy of a long-term forest carbon science program; and sufficient time to conduct the
Tier 3 analysis. Endogenous factors included: a stable NFSC membership; personal
relationships built on trust and respect; dedicated financial resources and support from
senior management; good communications between and among the NFSC and the CAT;
and a responsive annual work plan that addressed the needs of NFSC members as well as
the evolving science of forest carbon dynamics.

Critical to the success of the NFSC-CAT science-policy process was the legacy of
a long-term, credible forest science program that developed and refined the CBM-CFS
model as well as the 5-year timeframe to conduct the analyses. These two factors,
combined with a stable NFSC membership and positive interpersonal relationships and
feelings of trust and mutual respect between the science and policy communities
contributed to the relevance, legitimacy and creditability of the science-policy process.

The study’s empirical evidence of scientists playing the role of problem broker
has direct implications for future studies employing the MSA in science-dominated

policy areas such as climate change. As suggested by Knaggérd (2015), the addition of
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the problem broker concept to the MSA further develops the idea of agency within the
problem stream and facilitates better separation of the problem and policy streams in
situations where policy actors attempt to reframe a policy issue as a public problem, but

actively choose not to advocate for any particular (preferred) policy proposal.
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Table 5.1. Summary of case study participants and their respective roles.

Senior Senior Senior Total
Federal Provincial Scientist
Bureaucrat  Bureaucrat
Number of 3 4 1 8
participants
Participant code FED-01 PROV-01 SCI-01

FED-02 PROV-02
FED-03 PROV-03
PROV-04
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Table 5.2. Study participant views on the integration of science advisory and decision making

processes (policy proximity).

Policy Proximity FED- FED- FED- SCI- PROV- PROV- PROV- PROV-
Elements 01 02 03 01 01 02 03 04
Advice includes bio-

phys1cal' and.s0c10— 1 0 0 0 0 0 0 0
economic sciences

AdVlf:e 11m.1ted to bio- 0 1 | 1 | | 1 |
physical science

Formulates or evaluates

options 1 1 0 1 1 1 1 1
Recommends preferred

option 1 1 0 0 0 0 0 0
Science advice on a

regular basis 1 1 1 1 1 1 1 1
Science advice on an ad

hoc basis 0 0 0 0 0 0 0 0
Science advice one of

many sources of 1 1 1 1 1 1 1 1
information

Future decisions based

on the advisory process 0 0 0 0 0 0 0 0

outcomes
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Table 5.3. Study participant views concerning Science Consistency Check Criteria

Science Consistency Negative Neutral Positive
Check Criteria Opinions Opinions Opinions
All relevant scientific 0 0 8

information considered

Information understood 0 0 8
and correctly interpreted

Resource risks attributed 0 0 8
and acknowledged
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Table 5.4. Factors contributing to Canada’s decision to exclude forest management from Kyoto

Protocol accounting, divided into exogenous (to the National Forest Sinks Committee (NFSC)) and

endogenous factors.

Exogenous factors

Endogenous factors

Climate change already a government priority

(priorities changed with a new government)

Science addressing a specific policy question

(Kyoto Protocol carbon account rules)

Scientists breaking new ground — Canada
conducting Tier 3 analysis

Legacy of a long-term science program

Time to conduct analysis (2001 to 2007)

Stable NFSC membership

Relationships built on trust and respect

Dedicated resources and senior
management support

Good communication between and
among NFSC members

Work plan responsive to needs of
members as well as evolving science
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Science advice on an ad hoc basis
Uncertainty

Information understood and correctly interpreted

Time

Communication

Respect and Trust

Dedicated Resources

Personal Relationships
Science Credibility

Advice limited to bio-physical science

All relevant scientific information considered in the decision

Advice includes bio-physical and socio-economic sciences

Specific Question within KP Carbon Accounting Rules

Risks associated with decisions attributed and acknowledged

Federal Decision Process
Future decisions based on the advisory process outcomes
Science advice one of many sources of information
Committee purpose
Science advice on a regular basis
6_ Recommends preferred option
_E Formulates or evaluates options
7 Scientists changed the scope of policy question
Entrepeneurs

Focusing event-precedent or spillover
Benefit-Cost
Politics Stream

Policy Stream
Problem Stream

Figure 5.1. Clustering of themes based on wording similarity.
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Chapter 6: Discussion, Conclusions and Implications
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6.1 Introduction

This study began with the concept that the role of scientists and scientific
information in public forest policy issues could best be understood by seeking the views
of high-level policy actors: elected officials and senior bureaucrats, senior scientists,
forest product industry executives, and leaders of non-government stakeholder groups
actively involved in the four cases. Typical of case study research, interview data may be
subject to participant bias, poor recall, inaccurate description of events and their
significance, as well as researcher bias influencing data interpretation (researcher
projection) (Boyatzis 1998, Yin 2003). To address these limitations, unclassified
government policy documents, peer-reviewed publications, government agency press
releases, and media reports were also analyzed in an attempt to triangulate the interview
data (Fontana and Frey 2000).

Ezrahi (1980) argued that agreement or disagreement within the respective groups
of scientists and policy makers is important in determining the roles and uses of scientific
knowledge in public policy. In line with suggestions of Francis (1990), four contrasting
forest policy cases were selected for this study representing distinct situations of
agreement or disagreement for policy goals as well as agreement or disagreement
concerning relevant scientific knowledge.

The objectives of this research were to use in-depth interviews of high-level policy
actors and analysis of multiple streams approach (MSA) components (Kingdon 2003,
Jones et al. 2016) to: 1) examine the MSA processes or factors that led to the policy
change for each of the four case studies; 2) assess the degree of integration of the science

advisory and decision making processes, also known as policy proximity (Jung 1999); 3)

147



examine whether policy decisions were consistent with scientific information and advice
provided to policy makers, also known as the science consistency check (Shaw et al.
2000); and 4) provide recommendations on ways to improve the role of scientists and the
salience of science information in the development of public forest policy.

Across the four cases, 51 interviews were conducted with policy advisors, elected
officials, senior representatives of environmental non-government organizations
(ENGOs), federal and provincial bureaucrats, executives of the forest products industry,
the media, and scientists or academics. Elected officials and members of the media
proved difficult to recruit, and with respect to the two cases involving federal elected
officials, I was advised to cease contact efforts (Jim Farrell, Assistant Deputy Minister —
Canadian Forest Service, personal communication, January 21, 2010). With respect to the
intensive forest fibre management case study, no scientists were identified as being
involved with the preparation of the industry proposal better known as the Jaakko Poyry
Report; however, copies of written testimonies of 17 scientists were obtained from the
Select Committee on Wood Supply Secretariat. Similarly, in the forest carbon case study,
with the potential bias of only one senior scientist agreeing to participate in the study,
care was taken to obtain numerous reports, presentations and other briefing materials
produced by scientists that were used during meetings of the National Forest Sinks
Committee (NFSC). Table 1.1 presents the four cases by ordering them within a science-
policy matrix according to my initial perceptions of consensus (or dissensus) for policy
goals and consensus (or dissensus) for scientific knowledge. Initial perceptions of
consensus/dissensus for policy goals and scientific evidence were developed by

reviewing relevant scientific journal articles, newspaper reports, informal discussions
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with policy actors who were active in the events of the relevant cases, as well as tacit
knowledge of the author. Other distinguishing features of these cases were: they
represented unique policy areas; and policy actors involved in the each of these cases
have maintained that these initiatives were supported by state-of-the-art science. What

follows are summary key findings for each of the cases.

6.2 Multiple streams approach — factors leading to policy change

The multiple streams approach (MSA) (Kingdon 2003, Zahariadis 2014) was used
as an analytical framework to examine the factors contributing to policy change for each
of the four case studies. The MSA is well-suited for situations of policy ambiguity and it
has been used in diverse policy areas and levels of governance (Jones et al. 2016).
Ambiguity is defined as situations where decision makers having problematic preferences
and there is unclear information about policy means and ends (Zohlnhofer et al. 2015).

The MSA specifies that the possibility of a policy proposal being adopted by
government is based on the interaction of five structural elements: problems, policies,
politics, policy windows, and policy entrepreneurs (Kingdon 2003, Zahariadis 2014).
Under the MSA, policy actors use science to identify problems and evaluate potential
solutions, and the effectiveness of science-based information is contingent on the
presence of a policy entrepreneur. Policy entrepreneurs have also been shown to use
science-based information to shape agendas and policies for political gain (Weible 2008).
In other words, science information can be used to maintain the status quo by reinforcing

the legitimacy of current processes or to challenge existing processes by revealing
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negative aspects of a policy.

Table 6.1 presents a summary of the five elements of the MSA for each of the four
cases. Concerning the problem stream, it is evident that governments paid close attention
to economic issues or problems in all four case studies. With respect to the intensive
forest fibre management case, continual feedback to government about the need for a
competitive forest products industry featured prominently, with industry policy
entrepreneurs repeatedly attempting to reverse a trend of decreasing Crown forest
harvests. Regarding the forest conservation case, forest certification with its perceived
financial benefits of improved market access was identified as a major policy driver for
the Protected Natural Areas Strategy (PNAS). Again, government was attentive to
feedback from industry policy entrepreneurs who stressed the need for protected areas as
part of the requirements for FSC certification. In addition, economic and job losses also
featured prominently in the forest products industry counter-proposal for managing
protected areas under the existing provincial forest policy regime rather than permanently
setting aside large, contiguous areas of Crown forests. In the invasive alien species case,
decision makers were initially concerned about the potential negative economic effects to
the Canadian softwood industry if the brown spruce longhorn beetle (BSLB) spread
unhindered into the working forest. As BSLB populations expanded, concern then shifted
to the effects of BSLB control measures proposed by scientists that would have restricted
industry access to forest fibre and negatively affected industry competitiveness. In the
forest carbon case, federal and provincial policy actors were initially motivated by the
prospect of significant economic gains through the anticipated trade of international

carbon credits derived from forest sinks. However, modeling results of forest carbon
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dynamics projected Canada’s managed forest would, in all probability, be a significant
carbon source during the first commitment period (2008-12) of the Kyoto Protocol. As a
result, Canada would have been obligated to purchase hundreds of millions of dollars of
carbon credits in order to meet its Kyoto Protocol emission reduction targets.

Proposals and counterproposals were present in the policy stream for three of the
four cases (intensive forest fibre management, forest conservation, and invasive alien
species). In the intensive forest fibre management case, industry repeatedly pressured
government to intensify fibre management of Crown forests. In contrast, scientists and
ENGOs advocated that the province embrace an adaptive management approach, and this
intervention was effective in preventing industry from placing its preferred solution on
the government 2005 decision agenda. However, in 2014, a closed policy process limited
the number of alternatives under consideration, and elected officials adopted and
implemented an intensive fibre management proposal advanced by industry. In the forest
conservation case, government tasked a team of scientists to develop a comprehensive
protected natural areas strategy. During public consultations, industry panned the PNAS
proposal and advocated dealing with protected areas within the existing provincial forest
policy framework. The industry counter-proposal effectively precluded early enactment
of the PNAS, and ultimately resulted in government adopting a stakeholder consultation
process. Within the alien invasive species case, when the CFIA proposed expanding the
Ministerial Order Zone to deal with the spreading BLSB infestation, the forest products
industry directly lobbied the Minister responsible for the CFIA to implement a plan that
markedly reduced regulatory burdens to industry and guaranteed their access to forest

resources. In the forest carbon study, Canada and several other countries effectively
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pressed for the inclusion of managed forests because it viewed that sustainable forestry
was consistent with responsible carbon management, and that a legally binding treaty
would also encourage other countries to carry out “good” forest management. However,
scientists were able to show that managed forests would in all likelihood be a significant
carbon source during the 2008-12 commitment period of the Kyoto Protocol. It should be
noted that in their analysis, scientists did not advocate for any particular option or
proposal.

The politics stream is an important promoter or inhibitor of proposals being placed
on the government decision agenda (Kingdon 2003). In all four cases, the amalgamation
of public opinion and changes in government following an election as well as changes to
key personnel seemed to be effective combinations in determining what problems were
placed on (or removed from) the decision agenda. In the intensive forest fibre
management case, the successful conclusion to lobbying efforts by the forest products
industry can be largely attributed to changes in the NBDNR Minister and Deputy
Minister and the Alward Progressive Conservative Party “finding” an industry proposal
in line with its 2014 election platform of job creation and economic growth through
natural resource development. In the forest conservation case, during public consultations
in early 2000, public support shifted dramatically in favour of establishing protected
areas. In addition, pressure from Ministerial peers within the Canadian Council of Forest
Ministers, also known as “policy spillovers” (Kingdon 2003), similarly contributed to
protected areas receiving considerable attention within government. To address the
emergent dilemma of increased public support for forest conservation and the forest

products industry resistance to the PNAS, government initiated the PASC process and
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implemented an interim timber harvest moratorium, overturning a decision by the
previous government to allow planned forest harvest operations to continue within
candidate protected areas. In the invasive alien species case, with the election of the
Harper government in January 2006 there was a noted shift in government priorities, and
CFIA decision makers relaxed movement prohibitions for regulated forest products. In
the forest carbon case, the desire of Prime Minister Chretien for a climate change legacy
was a factor in Canadian negotiators pushing for the inclusion of forest and agricultural
carbon sinks under Kyoto Protocol article 3.4 (Simpson et al. 2007). In addition, the
Environment Canada study participant (BUR-03) as well as three study participants from
provincial agencies (PROV-01, 02, and 03) also cited growing public concern over the
effects of climate change because of extreme weather focusing events. These four cases
highlight that while governments are at the center of the policy stream, most proposed
solutions to problems originate outside government.

Policy entrepreneurs are individuals or corporate actors who attempt to join
(couple) the three MSA streams, and political power plays a major role in favoring some
policy entrepreneurs over others (Zahariadis 2014). Within three of the four case studies,
forest industry policy entrepreneurs were present and dominant. In the intensive forest
fibre management case, one policy entrepreneur approached Premier Alward, and in
exchange for a legally guaranteed wood supply, offered to make significant capital
investments in several processing facilities located throughout the province generating
much needed jobs and economic growth. In contrast, in the forest conservation case,
policy entrepreneurs from the conservation and scientific communities repeatedly failed

to gain the attention of government. However, policy makers quickly responded when
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industry policy entrepreneurs raised the issue of protected areas as a requirement for
forest certification and linking the problem to a competitive industry. In the invasive alien
species case, citing concerns that the proposed BSLB regulations could negatively affect
trade, industry policy entrepreneurs successfully lobbied the federal government to
slacken proposed, science-based control measures, allowing potentially infested material
to leave the BSLB containment area. Within the forest carbon case, industry policy
entrepreneurs were not present, but there was considerable empirical evidence of
scientists playing the role of problem broker, a recent amendment to the MSA theorized
by Knaggérd (2015). Problem brokers are policy actors, usually scientists, that endeavor
to reframe a policy issue as a public problem needing government attention, but also
choose not to promote a preferred policy solution (Knaggard 2015).

Policy windows are opened by either the appearance of gripping problems
(focusing events), or by events within the politics stream (Kingdon 2003). All four cases
involved changes in government following an election, and depending on the priorities or
ideology of the incoming party, there were clear implications for science-policy
integration created by an opening, or closing, policy window. In the intensive forest fibre
management case, the Alward government adopted a theme of natural resource
development for its 2014 election platform, and “reached” into the policy stream for
proposals that could best serve their re-election ambitions. The forest products industry
was well prepared with a proposal, and culminated a 15-year lobbying effort to obtain a
guaranteed wood supply and an intensified fibre management regime for Crown forests.
In the forest conservation case, a change in government resulted in an interim harvest

moratorium being implemented as well as initiation of the PASC advisory process, with
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the PASC report ultimately forming the basis of the 2003 PNA Act. In the invasive alien
species case, with the 2006 election of the Harper government, the forest products
industry directly lobbied a pro-resource development administration and thereby reduced
its regulatory burden. In the forest carbon case study, a change in government ultimately
led to challenges in communicating science-based advice to elected officials, and in due

course Canada became the only country to withdraw from the Kyoto Protocol.

6.3 Science-policy matrix, policy proximity and science consistency check

Table 6.2 presents the respective elements of the science-policy matrix for the four
cases, as well as a summary of study participant views concerning the integration of the
science advisory and decision making processes (policy proximity) and whether decisions
by policy makers were consistent with information and advice offered by scientists.
Three of the cases were assessed as having ‘close’ policy proximity (Table 6.2). In other
words, governments established explicit science-advisory processes and decision makers
were to consider the science-based advice or recommendations coming from those
advisory processes (forest conservation, invasive alien species, and forest carbon cases).

With respect to SCC criteria across the four cases, only study participants in the
forest carbon case expressed unanimous views that policy decisions were consistent with
science advice (Table 6.2). In the three remaining cases, study participants voiced mixed
views (positive and negative) concerning SCC criteria. However, by applying the
reasoning of Shaw et al. (2000), where scientists who provided the information or advice
also evaluated whether decisions were consistent with that advice, the majority of

scientists in these three cases articulated negative views for at least one of the SCC
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criteria, and as such, policy decisions within these cases were deemed inconsistent with
information or advice provided by scientists. What follows is a systematic discussion of
case study results summarized in Table 6.2.

In regards to the elements of the science-policy matrix, the intensive forest fibre
management case represents a situation where, at the outset there was disagreement
(dissensus) over policy goals (intensifying fibre management of Crown forests) coupled
with scientific dissensus between rival coalitions of the forest products industry and the
scientific/conservation communities (Table 1.1 and Table 6.2). There was no evidence of
scientists being directly involved in the development of the 2002 industry proposal
(Jaakko Poyry Report) or with the change in Crown forest policy of 2014, and as such,
this case was assessed as having “distant” policy proximity. In addition, the 2014 policy
decision was assessed as being inconsistent with current scientific knowledge based on
anecdotal evidence contained in the open letter to the NBDNR Minister by 184
academics, who were critical of the apparent conservation deficiencies and questionable
socio-economic benefits of the new policy. To date, elected officials have yet to respond
to this letter or provide documentation to support their assertions that increased softwood
production was possible without undo harm to the province’s biodiversity. In fact, one
government Minister publicly stated that “science hasn’t changed” to justify the new
policy (CBC News 2014). Therefore, the 2014 change to New Brunswick Crown forest
policy exhibited dissensus for both policy goals and scientific knowledge, distant policy
proximity, and policy outcomes inconsistent with current scientific knowledge or
understanding.

The forest conservation case represents circumstances within the science-policy
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matrix where there was scientific consensus concerning the need for protected areas, but
significant dissensus concerning provincial forest policy goals (Table 1.1 and Table 6.2).
Despite there being an explicit science advisory process (close policy proximity), two of
the three scientist study participants expressed opinions that decision makers placed
greater priority on the economic performance of the natural resource industries (forestry
and mining) over biodiversity protection, and as such, the policy outcomes for the PNAS
were assessed as being inconsistent with science-based advice provided to decision
makers (Table 6.2).

The invasive alien species case demonstrated initial consensus among federal,
provincial forestry agencies, and forest products industry on the policy goals of
containment and eradication of BSLB (Canadian Food Inspection Agency 2014), but also
scientific dissensus (uncertainty) regarding economic and ecological risks posed by
BSLB in North America (Canadian Food Inspection Agency 2000, Gebremichael and Lu
2010). Preliminary data showed that BSLB was acting differently in North America than
in its native European habitat and was killing apparently healthy red spruce trees
(Canadian Food Inspection Agency 2000). Policy proximity was judged to be “close”
because of a well-developed policy framework under the federal Plant Protection Act and
establishment of the BSLB Task Force and its Science Sub-Committee. Nevertheless,
two CFS study participants (one bureaucrat and one senior scientist) responsible for
development and delivery of science-based advice stated that CFIA decision makers did
not fully comprehend the significance of that scientific information. They further
indicated that the Science Sub-Committee had been co-opted by industrial economic

interests. In fact, both CFS officials expressed apprehension that changes to regulations
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posed an unacceptable risk of anthropogenic spread of the BSLB. These concerns seem
somewhat justified as the BSLB regulated area has subsequently been expanded to
include the entire province of Nova Scotia (Canadian Food Inspection Agency 2015b)
and the U.S. has placed import prohibitions for untreated spruce logs and firewood
originating from the province (Canadian Food Inspection Agency 2014). Based on this
evidence, SCC for the invasive alien species case was assessed as being inconsistent with
science advice provided to CFIA decision makers (Table 6.2).

In the forest carbon case, representatives from the provinces, territories, and the
federal government forestry agencies agreed to work together to develop a system for
measurement, monitoring and reporting under the Protocol, and to develop information
required to take a decision on whether to include forest management under Article 3.4
(Kurz et al. 2008, Smyth et al. 2014). This case represented consensus among federal,
provincial and territorial forest management agencies and scientists of the CFS Carbon
Assessment Team concerning policy goals as well as consensus regarding scientific
knowledge needed to model forest carbon dynamics (Table 1.1 and Table 6.2). This was
the sole case where study participants universally considered policy decisions to be

consistent with the science advice provided (Table 6.2).

6.4 Implications for science policy integration

When comparing policy proximity and science consistency check results across the
four cases (Table 6.2), close policy proximity was facilitated by specialized professional
fora where scientists and policy actors recursively worked together (collaborated), such

as in the forest carbon case study. Also, it appears that ‘close’ policy proximity is a
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necessary but insufficient condition to ‘guarantee’ that policy decisions will be consistent
with science-based information and advice. While a professional science-policy forum
was present in the invasive alien species case, vested economic interests sitting on the
Science Sub-Committee negated effective interaction between scientists and policy
actors. This situation could have been addressed by specifying the objectives, structure
and term of reference of the Science Sub-committee as well as the required technical
disciplines of sub-committee members. With respect to the forest conservation case,
PASC members did not regularly interact with scientists who originally developed the
LaPierre et al. (1998) and LaPierre (1999) proposals. Yet, with adjustments made to
boundaries of the eight sites proposed by LaPierre (1999) and the addition of three other
sites, the PASC successfully met their mandated objective of minimizing negative socio-
economic impacts, while maintaining representivity scores as summarized in the LaPierre
(1999) report (New Brunswick Department of Natural Resources and Energy 2000b).
Nonetheless, there were missed learning opportunities for bureaucrats, stakeholders, and
scientists. PASC members were tasked with interpreting the science-based information of
the LaPierre (1999) report, and many of the Committee members lacked formal training
in relevant ecology or forest conservation concepts. In addition, one study participant
scientist stated that his job was done and thought it best that others promote the protected
areas strategy: “I personally did not want to be part of it [PASC process] after that
[delivery of the PNAS], I had done my share, and I thought that it would be best if
someone else took over.” Clearly, this scientist was reluctant to act as a ‘boundary
spanner’ — a scientist who is able to speak and understand the implications of scientific

concepts from the point of view of the decision maker (Guldin 2003).
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Although it may be a coincidence, the forest carbon case was the only study where
study participants universally expressed opinions that policy decisions were consistent
with science advice and it is the only case assessed of having consensus for both policy
goals and scientific knowledge (Table 6.2).

With respect to the two cases involving the New Brunswick forest policy sub-
system, there is considerable evidence that industry and government actors learned from
experience gained through the two major public consultation processes described in the
intensive forest fibre management and forest conservations cases. In both instances, when
policy processes were opened to the public, the forest products industry was unsuccessful
in getting their preferred policy option placed on the government decision agenda. For
example, government rejected the intensive forest fibre management scenario contained
in the Jaakko Poyry Report largely because of cautionary advice given by scientists to
elected officials of the Select Committee on Wood Supply. Conversely, within the forest
conservation case, economic interests prevailed, as evidenced by no significant
reductions to the Crown forests harvests when the policy process shifted to the closed
(invitation only) PASC process. This was somewhat expected given that the mandate of
the PASC was to reduce or eliminate projected negative socio-economic effects of
implementing the PNAS, rather than maximize protection of biodiversity.

Both industry and successive New Brunswick governments have consciously
sought ways to tighten control over Crown timber resources while restricting or
‘managing’ opportunities for public consultation or input from other stakeholder groups
(Beckley 2014, Anderson and MacLean 2015, Miller and Nadeau 2017). The lack of a

mandated or legislated professional forum has striking implications for future science-
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policy integration efforts in the province. By restricting access of other policy actors such
as scientists and environmental groups, decision makers are likely to continue to be
influenced by vested economic interests, particularly when elected officials are motivated
by events taking place in the MSA politics stream, such as an imminent provincial
election. Furthermore, cognitive dissonance, confirmation bias, and desirability bias
influence policy makers to consider only data, information and advice that are compatible
with their prevailing beliefs or desires (Bradshaw and Borchers 2000, Kahneman 2011,
Tappin et al. 2017). Therefore, it is doubtful that decision makers would implement new
scientific information or advice if it was perceived as being detrimental to the current
economic development paradigm. In addition, under the terms of the 2014 government-
industry memoranda of understanding, mutual consent of the signatories (government
and individual forest product companies) is required to integrate any new scientific

information that would result in significant policy change.

6.5 Recommendations to improve the use of science information in public forest
policy

While bio-physical sciences have improved the supply of information to policy
makers, they have been less successful in dealing with situations involving decision-
maker and institutional bias, understanding how institutions use information, and the
manner in which policy legacies and risk-averse behavior of decision makers can
maintain the status quo and avert implementation of science-based policy proposals
(Howlett 2014, Oliver et al. 2015, Wellstead et al. 2016).

Based on results of the four cases as well as the science-policy integration
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literature, it is recommended that government agencies with natural resource
management mandates establish and maintain formal science-policy venues or fora to
encourage regular dialogue between science and policy communities. The type of
science-policy integration model (e.g., linear, precautionary, consensus, science-policy
demarcation, or extended-participation (Udovyk 2014, Valente et al. 2015)) employed
should be determined on a case by case basis, depending on context of the issue or
problem, level of agreement concerning policy goals, and state of scientific knowledge.

Situations where there is dissensus for both policy goals and scientific information
are unlikely conducive to being resolved using just scientific or technical information.
Under these circumstances, political and scientific disagreements tend to amalgamate and
aggravate controversy (Ezrahi 1980), as demonstrated in the intensive forest fibre
management case. However, scientists could help policy makers (and the public)
recognize how science is critical for expanding the range of policy choices, rather than
reducing them, and conceivably get past policy gridlock (Pielke 2007).

In situations with policy dissensus but scientific consensus, such as the forest
conservation case, scientists could counsel decision makers about anticipated
consequences, both positive and negative, of proposals being promoted by various
stakeholder groups. Social scientists could also clarify different views and aspirations of
various stakeholder groups, providing decision makers with insights for conflict
resolution and conceivably move towards consensus over policy goals.

In situations with consensus on policy goals but lack of scientific consensus, such
as the invasive alien species case, scientists could clarify the range of ‘realistic’ policy

options and reduce the number of proposals being considered by decision makers.
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However, with scientific uncertainty there is also a risk that policy makers may ignore,
reinterpret or misrepresent scientific information and select an option based on political
or economic interests (Strassheim and Kettunen 2014).

In situations with agreement on both policy goals and scientific knowledge, as in
the forest carbon case, scientists could provide technical knowhow to address the policy
issue. Intrinsically, agreement on policy goals generates demand for scientific advice, and
with scientists agreeing on relevant facts and course of action, problem solving becomes
a technical matter of applying pertinent knowledge and generating policy relevant
information or advice (Ezrahi 1980, Pielke 2007). This may partially explain why there
have been so few examples of successful science-policy integration within the natural
resource sectors as there is seldom concurrent agreement on policy goals (public values)
or definitive (complete) scientific knowledge.

Also in line with the forest carbon case, rather than dealing just with technical
issues of a science advisory process, prudent decision makers should, where possible,
articulate clear policy preferences. Decision makers should provide adequate resources
and administrative support to science-policy fora, and encourage procedures that promote
interpersonal relationships based on trust and mutual respect between the science and
policy communities. In contested forest policy subsystems, such as New Brunswick, there
is little doubt that these measures would face significant challenges and would likely be
met with cynicism from stakeholder groups and individuals previously marginalized or
excluded from the policy process.

Scientific knowledge is most likely to be used in the policy process when it meets

the needs of decision makers (salient), is respectful of divergent values and beliefs
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(legitimate), and is scientifically and technically adequate (credible) (Cash et al. 2003,
Nursey-Bray et al. 2014). Establishing multi-disciplinary, multi-sector teams could
promote formal and informal communication between scientists and policy actors
(Lemieux et al. 2014), and may be an effective means by which governments could
facilitate better science-policy integration. Working in teams could also raise the level of
mutual understanding and respect for both the scientific and policy processes. Rather than
employing an ad hoc distribution of the best-available scientific knowledge, scientists
could adopt long-term approaches to building alliances with policy makers and develop a
better understanding of the policy making process (Cairney et al. 2016, Boyd 2016). In
addition, policy makers would gain a richer appreciation of the strengths and limits of
science-based advice.

Given that economic dimensions featured prominently in all four cases, teams
should also include social and economic scientists, providing decision makers with better
understanding of interactions and inherent compromises or trade-offs of various policy
alternatives (Watson 2005, 2012). Social scientists could provide decision makers with
clearer understanding of how different stakeholder groups use and value forests, what
they think about forest policy, and how they wish to be involved in the policy process
(Nadeau et al. 2007).

By publicly releasing policy assessments or evaluations that employ tools such as
policy proximity and iterative science consistency reviews, decision makers, scientists,
public agencies, policy actors, and the general public could learn from past experiences
and adapt current and future approaches to accelerate and improve science-policy

interactions. These evaluations would also better document science-policy integration
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efforts, a significant policy failure of successive New Brunswick governments cited by
Beckley (2014), and thereby potentially reduce the risk of politically opportunistic
decision making, as exemplified in the intensive forest fibre management case. The box
below summarizes key recommendations for enhanced science-policy integration based

on results of the four cases as well as the science-policy integration academic literature:
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Recommendations to enhance science-policy integration

1. The science-policy integration model used should be dependent on the level of consensus or
dissensus regarding both policy goals and scientific knowledge (see also the figure below):

a. With policy and scientific dissensus, scientists should advise policy makers how to
expand range of policy choices and possibly resolve policy gridlock.

b. With policy dissensus and scientific consensus, scientists should offer advice on
consequences of policy alternatives, and social scientists provide insights for conflict
resolution.

c. With policy consensus and scientific dissensus, scientists should clarify the range of
‘realistic’ policy options and reduce the number of proposals considered by decision
makers.

d. With policy and scientific consensus, scientists should provide technical knowhow and
undertake problem solving (see figure below).

2. Establish and maintain formal science-policy venues or fora. Scientists should adopt long-term
approaches to building alliances with policy makers and develop better understanding of the
policy making process.

3. Where possible, decision makers should clearly articulate preferences and provide adequate
resources and administrative support to fora.

4. Use multi-disciplinary, multi-sector teams to promote formal and informal communication and
foster interpersonal relationships between the science and policy communities.

5. Teams should include social and economic researchers to better understand potential trade-offs
of policy alternatives, as well as stakeholder issues.

6. Public agencies should publicly document science-policy integration efforts with tools such as
policy proximity and iterative science consistency reviews.

Scientific Agreement

Dissensus Consensus
Situation unconducive to Scientists advise policy
using just scientific makers on possible outcomes
information; scientists of policy options to be
Dissensus advise how to expand considered; social scientists
choices and possibly provide insights for conflict
Policy resolve gridlock resolution

Agreement
Scientists clarify range of ~ Technical problem solving -
‘realistic’ policy - reducing apply pertinent knowledge
number of proposals and generate policy relevant

Consensus considered; risk of advice

decisions being based on
vested economic or
political interests

6.6 Contributions of this research

This research offers a number of contributions to the field of policy studies as
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well as the current understanding of the role of scientists and science in the development
of public forest policy.

From a policy studies perspective, this research clearly demonstrates that policy
entrepreneurs and events in the MSA politics stream were major factors for policy change
for three of the four cases (intensive forest fibre management, forest conservation, and
invasive alien species). Without a skilled policy entrepreneur linking of the three MSA
streams is doubtful, and the likelihood of a proposal - including those which are informed
by science - being placed on the government decision agenda is greatly diminished. In
addition, whether a policy window is opened by a focusing event in the problem stream
or by an event in the politics stream carries significant implications for science-policy
integration. When policy windows are opened by events in the problem stream, policy
makers are more likely to undertake a rational, problem-solving approach to deal with a
pressing issue by engaging scientists to conduct policy relevant research. In contrast,
when policy windows are opened by events in the politics stream, policy makers are
likely to search for problems to resolve through pre-existing solutions, and their decisions
are more likely to be politically motivated or opportunistic.

This research also offers considerable empirical evidence of scientists playing the
role of problem broker — an amendment to the MSA recently proposed by Knaggérd
(2015). Knaggérd (2015) hypothesized that problem brokers (scientists) would use
knowledge, values, and emotions to re-frame policy problems in science dominated
issues such as climate change. Within the forest carbon case, CAT scientists clearly acted
as problem brokers as demonstrated by their repeated efforts to refocus the scope of the

national forest carbon analysis. The addition of the problem broker concept to the MSA
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addresses the often criticized problem of agency within the MSA problem stream. This
new concept also enables improved separation of the problem and policy streams in
situations where policy actors attempt to reframe a policy issue as a public problem, but
actively choose not to promote a preferred policy solution (Knaggérd 2015). This
research suggests that inclusion of the problem broker concept is well warranted for
policy studies researchers using the MSA in science dominated fields such as climate
change and natural resource management.

As shown in the intensive forest fibre management case, there is little supporting
evidence for the Advocacy Coalition Framework (ACF) “learning hypothesis 4™ that
problems within natural systems are more conducive to learning across belief systems as
compared to social or political systems (Weible and Nohrstedt 2012). Even though the
ACF does consider socio-economic changes to be necessary but insufficient for policy
change, no change would have been predicted by the ACF because the dominant coalition
(forest industry) was still in power. For that reason, I believe that the MSA provides a
better explanation of the economic, social and political factors critical to the 2014 change
in New Brunswick forest policy.

In regards to contributions of this research concerning the science-policy
interface, as demonstrated in the forest carbon case, interpersonal relationships, mutual
trust, and respect may contribute to the perceived credibility of a science advisory process
as much as the scientific knowledge and technical capabilities of the engaged scientists.
Furthermore, based on results of all four cases, it would also appear that close policy
proximity is necessary to ensure decisions by policy makers are consistent with advice

derived from the science advisory processes. In fact, consensus among stakeholders
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regarding policy goals may be actually an enabling condition for effective science-policy

integration.

6.7 Conclusions

As demonstrated in this research, science may be used to facilitate discussion
among competing interests (stakeholder groups) and help to define the range and possible
consequences of implementing various policy options. Policy actors used science to
identify problems and evaluate potential solutions, but the utility of science-based
information was contingent on the presence of a capable and resourceful policy
entrepreneur. Furthermore, in the absence of a capable policy entrepreneur, linking of the
three MSA streams is unlikely and policy windows may not be fully exploited.

When policy windows opened in the problem stream (e.g., in the forest
conservation, invasive alien species and forest carbon cases), policy makers were likely
to follow a rational, problem-solving approach and engage scientists to develop policy-
relevant, advice. In contrast, when a policy window was opened by events in the politics
stream, policy-makers were likely to search for problems to address through pre-existing
solutions and policy decisions were likely to be politically driven or opportunistic.

Similar to Weible (2008) and Weible et al. (2010), this research showed that policy
actors used scientific information to specify the significance and causes of problems as
well as to evaluate the effectiveness of government policies and programs. Science may
be used to facilitate discussion among competing interests (stakeholder groups) and help
to define the range and possible consequences of implementing various policy options.

However, in the two cases where there was policy dissensus (intensive forest fibre
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management and forest conservation), policy entrepreneurs also used science-based
information to legitimize previous policy decisions or attempt to shape policies for
political or economic advantage. Political use of science could also entail selective use or
re-interpretation of information, as demonstrated in the intensive forest fibre
management, forest conservation, and invasive alien species cases.

This research demonstrated the importance of how decision makers choose to
interact with experts and scientists. The lack of formal, professional science-policy fora
has implications for future science-policy integration efforts in jurisdictions such as
New Brunswick. Decision makers are likely to continue to be influenced by vested
economic interests, especially when elected officials are driven by events in the politics
stream. Cognitive dissonance and confirmation bias will continue to prompt policy
makers to consider only information and advice that are in line with their current beliefs.
Consequently, it is doubtful that new scientific information or advice would be
considered by policy makers, especially if it was perceived as counter to the current
economic development model.

To think that science alone will lead to improved policies is idealistic or naive
(Haynes 2003, Boyd 2016). The course of action that policy makers take in future is, in
part, dependent on advice provided by scientists, and for that reason, scientists cannot be
passive players, expecting their research results to spontaneously influence decisions.
This is particularly true for policy subsystems where dominant actors may be unreceptive
to new information or ideas that are perceived to negatively affect vested economic
interests. Close policy proximity does increase the potential of science advisory processes

to influence policy decisions, and is facilitated by professional science-policy fora where
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scientists and policy actors agree to work collaboratively and interactively. To paraphrase
Ginsburg and Cowling (2003), scientists need to be actively engaged in public policy
discourse, for those scientists who leave others to interpret their research do so at

society’s peril.
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Table 6.1 Summary of MSA factors for the four case studies.
Case Study Problem Stream Policy Stream Political Stream Policy Entrepreneur Policy Window
Intensive Industry feedback — wood  Industry proposal to Change of key Industry entrepreneurs Pending 2014 provincial election.
Forest shortage poses significant  intensify management  personnel in NB DNR commit to significant capital
Management risk to industry of Crown forests and and Progressive investment in exchange for
(Chapter 2) competitiveness increase Crown forest ~ Conservative Party guaranteed increase harvests

harvests 2014 election platform of Crown forests

stressing job creation.

Forest Industry feedback — Scientists develop Minister pressured by Industry entrepreneurs Following election, new
Conservation  protected areas necessary  science-based Canadian Council of promoted protected areas as government establishes forest
(Chapter 3) element of forest proposal Forest Ministers peers part of sustainable forest harvest moratorium for candidate

Invasive Alien
Species (IAS)
(Chapter 4)

Forest Carbon
(Chapter 5)

certification scheme

Concerns over industry
competitiveness if BSLB
spreads to industrial forest

Potential of financial gain
through the sale of
international carbon
credits

Industry counter-
proposal

Eradication approach
based on regulatory
framework and
previous experience
with IAS

Canada pressured
international
community to include
forest management
under article 3.4 of
Kyoto Protocol

Rising public support
for protected areas

Conservative Party of
Canada 2006 election
platform pledges $1
billion funding for
softwood industry

Prime Minister’s desire
for climate change
legacy

Rising public concern
as aresult of extreme
weather focusing events
in several provinces

certification in bilateral
meeting with Minister

Industry entrepreneurs lobby
Minister to establish research
program and less restrictive
IAS control measures

Scientists acted as problem
brokers changing key policy
question, and as a result, the
scope of national risk analysis

sites and initiates stakeholders’
committee process

Softwood lumber trade dispute
settled with U.S., industry
concerned that proposed IAS
control measures could restrict
trade

Marrakesh Accords Canada could
claim up to 44 megatonnes of CO2

reductions by forests sinks,
annually.

New government implements
“made in Canada” solution and

skeptical that it could meet Kyoto

Protocol emission reduction
targets
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Table 6.2.

Summary of results by case study — science-policy matrix, policy proximity and science consistency check.

Science-policy Matrix

Case Study A;gg;}én ¢ I(Srf;aggge Policy Proximity Science Consistency Check

Intensive Forest ~ Dissensus Dissensus Distant: No scientists involved with 2002 industry proposal to intensify Crown forest

Management industry proposal, but scientists management inconsistent with scientific

(Chapter 2) influential with the SCWS. knowledge (inferred - based on SCWS testimony
of 13 scientists)

Dissensus Dissensus Distant: No scientists involved, 2014 policy change (intensified management and
economic and political interests increased harvest levels of Crown forests)
prevailed inconsistent with scientific knowledge (anecdotal

evidence — 184 academics raised concerns)

Forest Dissensus Consensus Close: Scientists produced science- 2 of 3 scientists considered 2003 policy outcomes
Conservation based proposal (size and location of protected areas established
(Chapter 3) under PNA Act) inconsistent with advice

Stakeholders’ Committee reduced  provided

socio-economic effects of science-

based proposal, government

implemented PASC

recommendations
Invasive Alien Consensus Dissensus Close: Task Force and Science Sub- Policy decision (allowing potentially BSLB
Species committee established, but industry infested material to leave containment area)
(Chapter 4) member of Sub-committee muted  considered inconsistent with science advice

much of the science advice
Forest Carbon Consensus Consensus Close: Scientists altered policy Study participants unanimously viewed Kyoto

(Chapter 5)

question and scope of analysis and
decision makers considered science-
based advice

Protocol decision, excluding forest management
under Article 3.4, consistent with science advice
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