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Abstract
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Involving stakeholders in systematic reviews is common practice and is advised in the Collaboration for Environmen-
tal Evidence (CEE) Guidelines (v.4.2). Frameworks for engaging stakeholders exist and should be used; however, there
are additional lessons to be learned in a country, or region where evidence-based environmental management is an
emerging paradigm. Based on our experience working with Canadian governmental institutions, we provide five les-
sons that we have learned while introducing stakeholders to the CEE systematic review (hereafter SR) process. These
lessons are: (1) Advocate for a systematic review with broad geographical scope and target audience; (2) Control
stakeholder mission-creep; (3) Establish a mutually beneficial timeline; (4) Reduce the potential of biased targeted
searches; and (5) Manage stakeholder expectations. By incorporating these lessons into existing framewaorks, we hope
to make the introduction of SRs to stakeholders more efficient to conserve resources and maintain long-lasting, pro-
ductive relationships between the review team and stakeholders.
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Background

An important component of conducting systematic
reviews (SRs) is the engagement of stakeholders, which
can include subject matter experts in academia, non-gov-
ernment organizations, and government, or anyone with
a stake in the findings of the review [1, 2]. Stakeholder
involvement in environmental management has been
reviewed [3] and frameworks for involving stakeholders
in SRs have been developed [4, 5], most recently in envi-
ronmental management [6]. These frameworks should
be the basis for stakeholder involvement; however, cer-
tain challenges can still arise when stakeholders are par-
ticipating in the process for the first time. Typically, we
adopt a common definition of stakeholder as defined in
Haddaway et al. [6] in that it includes “all parties that
may affect or be affected by a review”; however, for the
purpose of this commentary, our advice applies mainly
to those involved in the review process from question
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definition to review synthesis (i.e., commissioners,
funders, advisors).

As is the case in many countries, in Canada the concept
of formal evidence synthesis in environmental manage-
ment is an emerging one [7]. Canadian government insti-
tutions, such as Parks Canada and Fisheries and Oceans
Canada, have a history of using evidence-based advice,
although they have only recently begun commissioning
formal Collaboration for Environmental Evidence (CEE)
SRs to integrate into their decision-making processes.
This new relationship does not come without its chal-
lenges and provides an opportunity to develop a process
that benefits both the stakeholders and the review team.
Our authorship team has experience conducting five
environmental SRs and writes this from the Canadian
context where currently, most SRs are commissioned by
government institutions seeking to address predefined
management topic(s). With this in mind, we provide five
lessons to consider when undertaking a SR with stake-
holders that are new to the process to help ensure a suc-
cessful relationship between the review team and the
stakeholders involved.
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Advocate for a systematic review with relevant
geographical scope and target audience

Those that commission (and fund) systematic reviews in
the environmental sector often are interested in questions
that have an inherent regional or national focus. How-
ever, the literature relevant to a given SR may be much
broader such that it is worthwhile and indeed necessary
to include data from other jurisdictions. It is important
to engage with relevant stakeholders when developing/
refining the “question(s)” and in determining trade-offs
with a particular scale—local specificity or broader appli-
cability. When a SR is done without a particular juris-
diction as the focal area, the SR inherently has broader
value and relevance to the international community. For
example, it would make little sense to conduct a SR on
the effectiveness of habitat restoration activities at the
level of the province or state in North America. Instead,
it may make sense to approach things on an ecoregional
scale (traversing multiple jurisdictions or even countries)
or even a taxonomic perspective (e.g., salmonids). Details
regarding the scope of the SR and associated search
should be discussed during the commissioning phase but
needs to be decided such that the funder feels the work
will be relevant to their needs. It is important to be sensi-
tive to the fact that a funder (e.g., a government agency)
may not want to “spend money” on examining literature
from the other side of the world. Yet, some species and
ecosystem types (or ones quite similar—e.g., the con-
generic yellow perch in North America and European
perch in Europe) occur in other jurisdictions such that it
is sensible to consider diverse literature. In some cases,
even if the species or ecosystems are quite different, the
issue/topic is germane (e.g., fish removal from lakes),
which again points for the need to not impose jurisdic-
tional limitations on SRs unless there is good reason
for doing so. This also applies when the question repre-
sents a local knowledge gap and necessitates a broader
geographical scope to uncover relevant evidence. Issues
regarding the external validity of studies tends to increase
concomitantly with the breadth of literature considered.
Through discussions and use of examples it is important
to consider the potential value of including the relevant
global literature even when engaging in an SR that was
triggered by a local issue. By doing so the proponent will
benefit but so will the broader scientific and management
community as the global relevance (or at least beyond a
single jurisdiction) of the work is realized. However, the
ultimate decision on scale should be up to the commis-
sioner of a SR.

Control stakeholder mission-creep
Constructing a clear, carefully articulated question for a
SR is a crucial step, and often necessitates a compromise
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between comprehensiveness and detail [1]. This is espe-
cially true in environmental science, where interacting
processes can quickly make a problem very complex. For
example, a systematic review that examines the impact of
an environmental stressor may need to consider interac-
tions with other stressors (which frequently co-occur),
as well as the mitigating influence of varying baseline
conditions. In addition, given the ever-growing body of
literature, there is a clear risk that an overly comprehen-
sive question can make a SR intractable, especially in
the timeframes often required by government agencies
(e.g., a hard deadline at the end of fiscal year; see lesson
3 below).

In contrast with a tendency for some individual stake-
holders to adhere to a strong local focus (see lesson 1
above), there is a tendency among broader stakeholder
groups toward ‘mission creep! In our experience, govern-
ment agencies tend to be more hierarchical than research
institutions that may be actually conducting the SR.
Involving several stakeholders in question design, means
involving their managers, and their managers’ managers
as well. Governments are also subject to (sometimes rap-
idly) changing priorities. These issues can lead to a pro-
liferation of opinions, and an understandable tendency
toward including as many requests as possible into the
question framework. If all stakeholders up the chain of
command do not have a basic understanding of the strict
protocols and rigour of SRs, there can be pressure to
design a review with an overly-broad or vague question
that attempts to string together many disparate elements.
Open lines of communication can help to alleviate this
problem, and balance the needs of stakeholders with
the requirements for conducting a rigorous SR within
the allotted timeframe. Involving both coordinators and
implementers during the development of the review pro-
tocol can be a strength of government-supported SR,
and it is always appreciated when busy managers and
practitioners take an interest in the review process. This
is worth the hazard of mission-creep, but makes it cru-
cial to provide an initial, clear description of the SR pro-
cess, and what distinguishes it from traditional literature
reviews.

Establish a mutually beneficial timeline

During the early stages of SR planning, it is important to
discuss and agree on a realistic timeline with those com-
missioning the review. Depending on the experience of
the review funders, it may be beneficial to provide some
form of training or at the very least discuss the process
thoroughly to communicate a reasonable timeline for the
review. Stakeholders that have previously commissioned
a SR may have a better appreciation for the time required
to ensure a comprehensive review. In certain cases, some
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flexibility in the process may be necessary. This is par-
ticularly the case with government funders that have fis-
cal or other internal deadlines as the length of time SRs
take will often cross one or more fiscal years. In this case,
it may be useful for the funders to introduce deliverables
that are independent of the CEE process and satisfy their
accounting needs. An example of this is the need to pro-
vide a narrative report of the literature base in the form
of review descriptive statistics once screening is com-
plete to report on the size of the review, or alternatively
an interim systematic map report. Deliverables may also
include giving presentations, webinars, or holding update
meetings. Deadlines and deliverables like this are best
discussed and agreed upon early in the process so those
leading the SR can adjust timelines accordingly. It may
also be helpful to re-confirm these deliverables through-
out out the process whether at the beginning of meetings
or through a more formal project update, to ensure eve-
ryone involved has clear expectations.

Reduce the potential of biased targeted searches

Often the search strategy of a SR includes conducting
targeted searches for the more difficult to find, grey lit-
erature. These sources of information can be identified
through consultation with: (1) stakeholders, (2) the net-
work of experts leading the SR, and (3) the broader com-
munity via social media and email solicitations. If not
executed well, individually-driven searches can lead to
bias in the derived literature set, if for example, research-
ers leading the review put more effort in targeting par-
ticular geographical regions (e.g., jurisdictions or even
countries) or researchers. From our experience, ways
to reduce the potential of biased targeted searches can
occur at different stages of the SR process. For example,
at the early stages of the SR, to reduce the potential for
biased advice on where to uncover new sources of infor-
mation, we recommend forming an advisory team made
up of stakeholders and experts that is both geographically
balanced to the extent possible, and diverse in regards to
their backgrounds, views, and skill sets (e.g., academics,
practitioners, topic experts, SR experts, etc.). Addition-
ally, at the stage when these targeted searches are being
undertaken, it has been our experience, that stakehold-
ers and/or the broader community can apply pressure
or encouragement to pursue information in one or a few
narrowly focused direction(s)—especially if the advisory
team is geographically unbalanced and/or with similar
backgrounds etc. as per our previous comment. Further-
more, this potential issue can be magnified if these nar-
rowly focused directions are suggested late in the review
process, not leaving sufficient time to adequately follow
up on all potential sources of information. These situ-
ations require a discussion to ensure that the suggested
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sources of information will be considered, but only if
effort is equally weighted across all identified sources of
information.

Manage stakeholder expectations

Two common expectations we have encountered when
introducing stakeholders to evidence synthesis are that:
(1) all research retrieved will be included in all stages
of the review, including narrative and/or quantitative
synthesis, and (2) a quantitative synthesis will be con-
ducted. We have learned that frequent communication
between the project leaders and those commissioning
the SR is essential at all stages of the review process to
set and manage expectations for the final review product.
Of particular importance for those leading the review, is
the need to explain to the SR commissioners that even if
it is determined that there is sufficient research on the
given topic, this does not mean all of the existing rel-
evant research is of the same quality or in fact “usable”.
For example, studies may contain particular deficiencies
in the design, conduct, or analysis, such that the study
has high susceptibility to bias, and therefore may need to
be excluded from narrative/quantitative synthesis. Also,
how the data are reported can limit quantitative analysis
if insufficient methodological details were provided (e.g.,
means, variability, sample size) [8], or if the study had
insufficient replication to allow for effect size calculations
[9]. In reality, many of the identified sources of informa-
tion are excluded at the later stages of a review and this is
not always evident from the outset. Therefore, those lead-
ing the review may need to explain from the beginning,
and continually remind stakeholders, as to the objectives
and benefits of SRs over other forms of literature reviews.
Indeed, it is the quantity and quality of the existing litera-
ture that dictates the final review product, and as such,
expectations need to be managed early on, and through-
out the review process to ensure the proponent is satis-
fied with the final product. One further approach we are
using to help set and manage expectations is to provide
training in the form of workshops for the commissioners
to introduce the role of SRs in evidence-based manage-
ment and to familiarize them with the steps in the SR
process by explaining what each step involves and why it
is important. Ideally this would be provided prior to the
start of any commissioned SR.

Conclusion

Being engaged in environmental evidence synthesis in
Canada where this activity is relatively new has taught
us valuable lessons through engaging stakeholders that
are unfamiliar with the CEE process. We share these les-
sons to provide others who are planning on conducting
CEE SRs in a similar situation with advice on overcoming
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some of the inherent challenges. Ultimately, a common
thread among these lessons is the importance of clear
bi-directional communication between the review lead-
ers and the stakeholders throughout the SR process. We
have found that beginning each stakeholder meeting with
a refresher on the process, as well as updates (including
volumes of literature encountered, and the time taken at
each step), have helped government agencies appreciate
the value of SRs and what distinguishes them from a tra-
ditional literature review.

By incorporating these lessons into existing frame-
works, we hope to make the introduction of SRs to stake-
holders more efficient in order to conserve resources (i.e.,
time, money), manage expectations, and maintain long-
lasting, productive relationships.
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