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This paper reflects on the state of cumulative effects research in Canada and future
directions and challenges. The assessment and management of cumulative effects has been
an enduring theme in the impact assessment literature, and scholars have consistently
identified the challenges to assessing and managing cumulative effects under regulatory,
project-based impact assessment. Current research on cumulative effects is focused largely
on the development of frameworks and methodologies to advance cumulative effects
assessment and management from individual projects to broader regional scales, and on
developing the science and tools for assessing and monitoring cumulative effects. Ensuring
that scholarly research continues to shape cumulative effects practice in the future requires
that scholars not only attempt to improve practice under current existing regulatory pro-
cesses, but also push the boundaries to ensure that decision processes also evolve so as to
be accommodating of new and innovative approaches to cumulative effects at regional
scales. This requires interdisciplinary approaches and sustained research funding, both of
which present practical challenges to scholars, and research programmes that are devel-
oped in collaboration with industry, governments and communities.
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Introduction

Over the past 40-plus years scholars have directed their attention to various aspects
of impact assessment (IA), including participation, follow-up, indigeneous en-
gagement, privatised agreements, and IA effectiveness. Research has focused on a
range of sectors, from energy to forestry, and tackled practice- and theory-based
challenges. Amongst the enduring themes in IA research, and one that has gained
considerable attention from practitioners, regulators, and communities, is that of
assessing and managing cumulative effects (CE). Cumulative effects have gained
much attention from the international scholarly community in recent years (e.g.
Wärnbäck and Hilding-Rydevik, 2009; Franks et al., 2010; Weiland, 2010;
Cooper, 2011), particularly since the emergence of strategic environmental
assessment (Bragagnolo et al., 2012). In the North American context, however,
cumulative effects has a long tradition in both research (Beanlands and Duinker,
1983) and practice (CEARC, 1988). In Canada, cumulative effects have long been
one of the most contested aspects of IA, and recently the weapon of choice for
those opposed to project development.

Fischer and Noble (2015) argue that is time to take stock of IA research to date
in order to achieve a better grasp of achievements and gaps and, in doing so,
further understand what makes IA effective. This paper reflects on the state of CE
research in Canada and future directions and challenges. Addressed in this paper
are not the only areas of CE research, and this paper is certainly not comprehensive
of the works of all CE scholars. The issues addressed are a reflection of my own
experiences in the field, a product of discussions with colleagues, and a review of
the scholarly literature.

Achievements: What we Know that we Know

The foundational principles of CE were established in the 1980s through the
pioneering work of Beanlands and Duinker (1983), and expanded throughout the
1990s by scholars from diverse fields. Scholars have advanced CE principles,
frameworks and applications in social assessment (Mitchell and Parkins, 2011),
wildlife management (Gunn et al., 2014), aquatic systems (Squires and Dubé,
2012), and land-use planning (Noble, 2008) to name a few. Multiple CE tools and
approaches have also been developed, including scenario-based modelling
(Francis and Hamm, 2011) and risk-based methods (Dubé and Munkittrick, 2001).

As CE research and IA practice have evolved, a consistent theme in the
scholarly literature is the challenges to assessing and managing CE under regu-
latory, project-based IA. Through empirical research across multiple jurisdictions
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and sectors, scholars have identified several challenges to CE practice including a
focus on project approval rather than sustainability (Duinker and Greig, 2006); the
poor use of science in regulatory IA (Seitz et al., 2011); the lack of consistency in
ecological indicators (Ball et al., 2013); and limited attention to socio-ecological
thresholds (Parlee et al., 2012). Scholars from outside the IA community
(Schindler and Donahue, 2006) have warned about the dangers of the current
approach to CE management, and scholars inside the IA community tend to agree
that the approach to CE, under current IA, may be doing more harm than good
(Duinker and Greig, 2006).

Status and Impact of Current Research

In response to these challenges, research appears to be unfolding on two fronts.
First, scholars are focusing on the development of frameworks and methodologies
to advance CE practice from the project to the regional scale (Gunn and Noble,
2009; Fidler and Noble, 2013). The concept of regional CE is not new, promoted
by the Alberta Society of Professional Biologists in the mid-1990s (Kennedy,
1995). A recent federal government report (Noble, 2013) also identifies multiple
regional frameworks across Canada focused on various aspects of CE assessment,
management and monitoring. With release of the Canadian Council of Ministers
of the Environment (2009) guidance on strategic assessment, regional frameworks
for CE have gained considerable momentum, including in Alberta’s oil sands
(Johnson et al., 2011), in British Columbia’s Elk Valley (see www.elkvalleycemf.
com), and in Ontario’s mineral-rich “ring of fire” (Chetkiewicz and Lintner,
2014).

Second, scholars are tackling the basic science requisites for understanding CE
(Greig and Duinker, 2011; Seitz et al., 2011; Ball et al., 2013), and developing and
testing new methods and tools for CE assessment and monitoring (Dubé and
Munkittrick, 2001; Squires and Dubé, 2012). There are several CE science-based
research and monitoring initiatives across Canada, most led by university
researchers but often in partnership with industry, communities and governments.
One example is the Canadian Watershed Research Consortium, under the Canada
Water Network (http://www.cwn-rce.ca/). The initiative supports six research
nodes across the country, consisting of partnerships between stakeholders, deci-
sion makers and researchers, for the purpose of developing practical CE moni-
toring frameworks. A major challenge, however, is that the science of CE and the
planning frameworks to support CE management have advanced in silos
(Schindler and Donahue, 2006).
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Future Directions

The scholarly community has made significant progress in establishing the
foundations of CE, evaluating and reporting on practice, and developing the fra-
meworks and science to advance CE understanding. That said, there are at least
four key areas that require more attention if research is to have continued influence
on shaping future practice.

First, scholars must not lose sight of regulatory practice. Whilst advancing
regional CE approaches is necessary, proponents are still required, under regula-
tory IA, to assess the CE of their projects. Researchers have provided much more
criticism of practice than guidance on how to improve practice within the con-
strains of the regulatory system — a system that has existed for decades and is
unlikely to change any time soon. What is practicable under project-based IA, and
what represents a reasonable standard of CE practice for project proponents, needs
further consideration by the scholarly community.

Second, research to support the evolution of CE assessment and management
cannot occur in isolation of decision making processes. Hegmann and Yarranton
(2011: 486) argue that “in pursuing the future evolution of CE [assessment], we
must ‘go beyond CE [assessment]’ by avoiding its isolation as a stand-alone
product and instead embrace its inclusion within the halls of public decision
making.” Researchers must do more than argue the need for better CE assessment;
it must test decision making processes and explore the legal and regulatory options
to link-up regional CE with other instruments that support or inform decisions,
including project-based IA and land use policy and planning provisions.

Third, research is needed on the capacity to implement and sustain CE pro-
grammes. Parkins (2011) described CE programmes in Canada as “short-term
bursts of activity” and “short-lived organisational commitments.” Many regional
CE initiatives fail at the point of implementation (Noble, 2008), or lose the long-
term support of those involved (Lawe et al., 2005). Some research has emerged on
the capacity for regional CE initiatives (e.g. Sheelanere et al., 2013), but it has not
been expanded to address broader governance issues, providing guidance for the
long-term viability of CE programmes.

Finally, there is an opportunity to shape practice as it unfolds. There are several
regional CE initiatives that are either unfolding or at the early stages of devel-
opment (e.g., British Columbia’s CE framework; Alberta’s regional strategic as-
sessment for the oil sands; and regional assessment in northern Ontario).
Researchers must become engaed in the development and implementation of such
initiatives, bringing to practie the lessons learned from cases reported in scholarly
literature. This requires a scholar-practitioner model, whereby scholars work
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alongside practitioners in the development and implementation of new CE pro-
grammes, treating them as long-term experiments or living laboratories.

Research Challenges

There are several challenges to ensuring influential CE research; noted here are
certainly not the only ones. First, IA is a scholarly discipline and a professional
practice. Impactful research thus requires attention to IA policy and practice, and
cooperation with industry, regulators, and/or communities. This can be challeng-
ing given that much of the research stemming from univerities is conducted, in
part, by graduate students as part of their training programmes, which does not
usually involve a practice or engagement component. It is also difficult when
proponents, regulators and communities have different demands or expectations
about CE, and the socio-political environment in which CE assessment unfolds
can be highly adversarial.

Second, the future of CE assessment as a tool to assist decision-making “is
dependent on the evolution of decision making to make better use of it” (Hegmann
and Yarranton, 2011: 489). Researchers must push the boundaries of institutional
arrangements to shape future directions and, ultimately, better practice. Interdis-
ciplinary research that bridges the social and natural sciences is critical to ensure
mutual advancement in CE tools and the decision-making processes that make use
of the knowledge generated. A significant constraint is that the major funding
bodies established to support university-based research, the Tri-Agencies (Natural
Sciences and Engineering Research Council, Social Sciences and Humanities
Research Council, Canadian Institute for Health Research) are highly siloed and
thus discouraging of truly integrative research agendas.

Finally, it would be dismissive not to address the challenges of securing sus-
tained research funding. Notwithstanding an increase in the base budgets of the
Canadian Tri-Agencies under the 2014 federal budget, funding success rates are
low. Between 2010 and 2014, for example, Tri-Agency funding success rates for
social science scholars ranged from 17 to 37%.1 This is not an excuse for any lack
of IA research output or impact, but it does mean that scholars need to be creative
in securing research funding to support their work; this includes building enduring
research partnerships with industry, governments and/or commuties.

1Based on Social Science and Humanities Research Council of Canada programme statistics for
Insight, Insight Development and Standard Research grants. Available at http://www.sshrc-crsh.gc.
ca/results-resultats/stats-statistiques/index-eng.aspx.
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