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Abstract:

1. Knowledge produced by scientists is essential to the policy and
practice of managing natural resources, including forests. However,
there has never been systematic mapping of which techniques in
knowledge exchange (KE) have been applied in the forest sciences, by
whom, and to what effect. We examined KE techniques documented in
the forest sciences globally.

2. We used standardized search strings in English and French across two
academic search engines (BASE and Scopus) and a specialist website
(ResearchGate) to locate relevant items. We screened items, extracted
data, conducted qualitative and quantitative analysis, and built a
network visualization diagram to demonstrate knowledge flow.

3. Our final map included 122 items published from 1998-2020, with
most published after 2010. Items mentioned organizations from 66
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countries as knowledge producers or users. The interactive network
visualization diagram displays linkages between organizations, sectors,
and countries. We found that most of the KE activity involved the Global
North (89%). Governments were the most common knowledge users,
and industry was frequently reported as a user but rarely a producer.
Academia was both producer and user. Indigenous, local, traditional or
community knowledge was included in 24% of items, but these
communities were not associated with any coauthor affiliations. Reported
funders were universities, governments, non-profits, or foundations. We
found 90 unique terms in the items related to KE with less than 25% of
terms used in more than one item. 15% of item keywords related to KE.
The most commonly identified enabling conditions for KE were trust,
funding, and established relationships, while major barriers were
challenges for translation of science and lack of time.

4. To improve searchability of information related to KE and encourage a
culture of considering KE in scientific research and forest management
work, we recommend a common lexicon of ‘knowledge
exchange’/‘échange de connaisances’. We recommend that more effort
be given to forest science-related KE connections between the Global
North and South as well as a deliberate collection of evidence for the
effectiveness of KE techniques. Researchers and practitioners can use
our KE typology to identify their goals and design appropriate evaluation
measures.
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Abstract

1. Knowledge produced by scientists is essential to the policy and practice of managing natural resources, including
forests. However, there has never been systematic mapping of which techniques in knowledge exchange (KE) have
been applied in the forest sciences, by whom, and to what effect. We examined KE techniques documented in the

forest sciences globally.

2. We used standardized search strings in English and French across two academic search engines (BASE and
Scopus) and a specialist website (ResearchGate) to locate relevant items. We screened items, extracted data,
conducted qualitative and quantitative analysis, and built a network visualization diagram to demonstrate

knowledge flow.

3. Our final map included 122 items published from 1998-2020, with most published after 2010. Items mentioned
organizations from 66 countries as knowledge producers or users. The interactive network visualization diagram
displays linkages between organizations, sectors, and countries. We found that most of the KE activity involved the
Global North (89%). Governments were the most common knowledge users, and industry was frequently reported
as a user but rarely a producer. Academia was both producer and user. Indigenous, local, traditional or community
knowledge was included in 24% of items, but these communities were not associated with any coauthor affiliations.
Reported funders were universities, governments, non-profits, or foundations. We found 90 unique terms in the
items related to KE with less than 25% of terms used in more than one item. 15% of item keywords related to KE.
The most commonly identified enabling conditions for KE were trust, funding, and established relationships, while

major barriers were challenges for translation of science and lack of time.

4. To improve searchability of information related to KE and encourage a culture of considering KE in scientific
research and forest management work, we recommend a common lexicon of ‘knowledge exchange’/‘échange de
connaisances’. We recommend that more effort be given to forest science-related KE connections between the

Global North and South as well as a deliberate collection of evidence for the effectiveness of KE techniques.
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Researchers and practitioners can use our KE typology to identify their goals and design appropriate evaluation

measures.

Keywords: Forest management, forest science, forestry, knowledge exchange, knowledge transfer, science-policy

interface.

Introduction

The management of forests globally includes a complex interplay of resources, values, stakeholders, and
governments. Forest management policy and practice is often informed by scientific knowledge (D’Eon and
MacAfee, 2016). Scientific knowledge is used to guide tangible outcomes in forest management such as designing
silvicultural prescriptions (which determine the approach to harvesting and regeneration of trees) (e.g., MacLean et
al., 2021; Achim et al., 2022) and conserving forest biodiversity (e.g., Scullion et al., 2019), among others. A long-
standing global format by which scientific knowledge about forests is shared between producers of this knowledge
and forestry practitioners and forest managers is the practice of “extension”, whereby academic and government
knowledge producers provided outreach and education on forest sciences to landowners and forestry professionals
(U.S. Department of Agriculture Forest Service, 1976; Kandzior and Rivas, 2015; Association of Natural Resource

Extension Professionals, 2022; European Forest Institute, 2022).

One concept that has been used in forest management to understand the nature of how scientific knowledge is shared
between its producers and users is “knowledge exchange” (e.g., Hamunen 2013; D’Eon and MacAfee, 2016). For
our purposes, knowledge exchange is the multi-directional flow of ideas and information between producers and
users of knowledge. Importantly for the forest management science-policy interface, producers and users of
knowledge are not unique to either the domains of science, policy, and practice. Actors on all sides of these

boundaries incorporate knowledge from the corresponding side of the science-policy interface.

Westwood et al. (2021) introduced a new typology for categorizing knowledge exchange efforts and techniques

(Figure 1; French translations of the terms, their definitions, and the figure are given in Appendix 1). This typology
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includes four exchange categories: (1) ‘one-way exchange’, where scientists independently produce a scientific
report or paper and deliver it to knowledge users; (2) ‘solicited exchange’, in which a knowledge user expressly
invites knowledge producers to tackle a pre-identified knowledge gap; (3) ‘network exchange’, where two or more
actors come together explicitly to exchange independently generated knowledge ; and (4) ‘participatory exchange’,

where potential users of scientific information are engaged and involved in the process of generating knowledge.

Knowledge exchange in science: the four types

Network exchange Participatory exchange

Figure 1: Four types of knowledge exchange in science. Figure by Sarah Perez (see acknowledgements).

Still, in many cases, there is a knowledge-implementation gap (also called the science-policy gap) where knowledge

produced is not used or implemented into policies or practices (Ferreira and Kliitsch, 2021). There have long been
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calls to increase the effectiveness of communication between knowledge producers and prospective knowledge
users in order to close this gap and maximize the value of generated scientific knowledge (Bradshaw and Borchers,
2000; Lubchenco, 1998; Snow, 1959). These calls have also been specifically made regarding knowledge about
forests (Guldin et al., 2005; Kleine, 2009; Parrotta and Campos Arce, 2003). Previous work on the knowledge-
implementation gap has focussed on describing barriers to effective knowledge exchange between knowledge
producers and users (e.g., Cvitanovic et al., 2015). More recently, Cvitanovic and Hobday (2018) challenged

researchers to focus on solutions for better integrating science into decision making.

Westwood et al. (2021) highlighted the need to conduct, and developed the protocol for, a systematic analysis of
the four knowledge exchange techniques in forest science and forestry. In the current study, we seek to identify and
capture the flow of knowledge (or multi-directional flow) between producers and users from across sectors. We
investigate common knowledge exchange techniques described in relevant articles and we compare them to the
previously-described types of knowledge exchange (Figure 1). This novel approach represents the first attempt to

characterize knowledge exchange literature in the forest sciences based on a literature review of global scale.

Objectives

The purpose of our study is to map knowledge exchange techniques that have been applied to forest sciences to
better understand KE at the interface of forest science and policy. We examine peer-reviewed academic and gray
literature relating to knowledge exchange and forest sciences, specifically looking at the knowledge exchange
technique and frequency; the distribution of this technique within and among institutions and countries; and any
reported evidence of its effectiveness. The study has four primary objectives: (1) provide guidance on the most
common English and French lexicon for knowledge exchange, (2) characterize when and where knowledge
exchange about forest sciences and forestry has occurred in published written works, (3) highlight limitations in
past and present approaches to understanding knowledge exchange in the forest sciences, and (4) summarize

recommended best practices for knowledge exchange.
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Materials and methods

We used a Registered Report article format (British Ecological Society, 2022) in which the methods and proposed
analyses are peer-reviewed and registered prior to the conduct of the research. Details of key background literature
and experimental design are given in the Stage 1 report (Westwood et al., 2021), which was developed as a
systematic literature map protocol in accordance with the Collaboration for Environmental Evidence’s guidelines
(CEE, 2018) and the ROSES reporting standards (Haddaway et al., 2018; Appendix 2). With regard to the research
question, database searching, and data extraction, we repeat here key aspects of the methods to contextualize the
Stage 2 article, with full details of materials and methods Westwood et al., (2021). We also include in this article

methods for additional data analysis beyond those registered in the Stage 1 article.

The main research question is: what techniques have been used and/or theorized by those producing new knowledge
about forests, forest ecology, forest policy, forestry, and silviculture to engage in knowledge exchange with potential
knowledge users? The subject of interest included cases of knowledge exchange in forestry and forest sciences
reported in English or French, with emphasis on how knowledge exchange methods are categorized, described, and

evaluated.

Database searches

We engaged in preliminary testing of the sensitivity and specificity of searches using 55 individual search terms
(24 in English, 31 in French) combined in 36 search strings across five databases. We tested sensitivity and
specificity of these searches and counted which terms were returned in relevant articles to determine the final search
terms, final four search strings, and final three databases (detailed search strategy is presented the Stage 1 article;
Westwood et al., 2021). Based on results from test searches, our final search included four standardized search
strings (Appendix 3; two in French, two in English) across three databases (Bielefeld Academic Search Engine
(BASE), ResearchGate, and Scopus) from July to August 2020. All four search strings were used in BASE and

ResearchGate, whereas Scopus could only be searched in English (two strings).
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For each search, one of four screeners (AW, JW, KK, TK) copied the title, author, year, and language of each
returned result into a Google Sheet and screened the title and abstract for relevance according to the eligibility
criteria, which are given in the Stage 1 article. As described in Westwood et al. (2021), we were unable to use the
typical comprehensive literature review approach of downloading the entire list of search results before
commencing screening for two reasons. Firstly, the general nature of our search terms meant that returned results
ranged up to the thousands, but preliminary testing showed that specificity declined sharply based on the proportion
of relevant results (Westwood et al., 2021). Secondly, ResearchGate does not display the total number of returned
results nor can it be downloaded in bulk; however, this database is a source of relevant gray literature and showed
the highest sensitivity and specificity in preliminary testing (Westwood et al., 2021). We addressed these issues by
developing a custom stopping criteria that determined the endpoint of each search. The screener stopped reviewing
the title and the abstract of returned results if: (1) all returned hits were screened, or, (2) thirty consecutive hits were

deemed not relevant and the rolling average of specificity for the last 30 hits was below 20% (Figure 2).
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Figure 2: Rolling average specificity (proportion of returned results which pass title and abstract screening) per 30
search database hits for four search strings across three databases.

Of the 10 searches, only one (search string 2 in Scopus) met the first stopping criterion of exhausting all returned
results before specificity declined, with the remainder meeting the second stopping criterion. In total, we screened
1166 unique items across 10 searches, of which 230 passed title-abstract screening (Appendix 3). ResearchGate
returned the most retained results (84), followed by Scopus (74) and BASE (72). No search string or engine clearly

outperformed any others (Table 1), though BASE returned more results in French than ResearchGate.
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Table 1: Number of items screened and retained during title-abstract screening across three databases.

Number  Number of items Percentage of
Search String of items passing the title- retained items per
Database string # language screened  abstract screening  string in English

1 English 57 6 100

2 English 83 17 100

BASE 3 French 270 36 19
4 French 132 13 31

1 English 116 31 100

2 English 199 44 100

ResearchGate 3 French 67 7 0
4 French 32 2 50

Scopus 1 English 125 20 100
2 English 85 52 100

Page 10 of 406

When an item passed title-abstract screening, its full-text document was saved into a Mendeley (Mendeley Ltd.,

2019) shared database. Full-text records were not always available in each database, and screeners used Google

searches or directly requested records from authors to locate documents. After removing all duplicates, we uploaded

the remaining items into the literature review program Covidence (Veritas Health Innovation, n.d.) for full-text

eligibility screening. The removal of duplicates function was then applied again in Covidence, and we conducted

full-text screening of the remaining 158 items (Figure 3).
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Adapted from ROSES Flow Diagram for Systematic Maps. Version 1.0
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Figure 3: Flow diagram detailing stages for searching and screening items for the systematic literature review of
knowledge exchange/échange de connaissances in forest sciences. Diagram follows in the ROSES reporting
format (Haddaway et al., 2018).
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At the full-text screening stage, one reviewer screened each item. If a reviewer was unsure about whether the item
met the eligibility criteria, they discussed it with the project team during bimonthly team meetings. The study lead
(AW) validated a random subset of 15% of full-text screening decisions (24 items) and consistency was observed

in 96% of cases (Appendix 4).

Data extraction

Data extraction was completed in Covidence by nine reviewers by answering a standardized 18-question form,
which was designed to structure data related to the outcomes of interest (Westwood et al., 2021). All reviewers
received training on data extraction led by AW and validation was performed on the extractions in accordance with
the parameters (Westwood et al., 2021). A minimum of three items were validated per reviewer, with more
validations occurring if any validations were rated as ‘fair’ or ‘poor’. If an item was rated as ‘fair’ or ‘poor’, the
study lead discussed the discrepancy with the reviewer and corrected the recorded data. In total, 32 items were
validated, with 84% scoring ‘full’ or ‘good’ agreement (Figure 4; Appendix 4). The data we extracted from full-
text items were downloaded as a .csv file from Covidence (raw download given in Appendix 5), exported to a
Microsoft Excel file, organized, and cleaned to ensure standard spellings and to correct any typos or obvious data

entry errors (Appendix 6).

20

15

Full Good Fair Poor

Number of items

[

Agreement with validator

Figure 4: Number of validated full-text extractions and their corresponding level of agreement with the validator’s
assessment.

11
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Data analysis
Following other systematic map examples (e.g., McKinnon et al., 2016; Alexander et al., 2019), we used a
framework-based synthesis (Carroll et al., 2011) to structure the categorization of knowledge exchange techniques

and identify trends through the use of descriptive statistics.

Descriptive statistics

Data included nominal categorical variables (e.g., country, keyword) and scale variables (e.g., year). We did not
test for statistical significance due to low sample sizes for the majority of the categories. We reported and described
observed trends through numerical reports (counts and percentages) and graph summaries. We completed analysis

and graphing using Excel (Microsoft, 2021), SPSS (IBM Corporation, 2020), and R (R Core Team, 2021).

Network visualization diagram

We built a network visualization diagram using an open software, Gephi (ver. 0.9.2) (Bastian et al., 2009), to
visualize the flow of knowledge between producers and users in relation to institution type. The network diagram
includes ‘nodes’ representing organizations that are connected to one another by a series of links called ‘edges’
(Heyman, 2018). We assigned each organization with an identification number to build the network diagram in an
xlIsx file (Appendix 7). We categorized the organizations by type of institution. These included government,
academia, NGO, industry, or international organization (which has countries as members, such as UNESCO World
Heritage Committee and the European Union). We also recorded geographical location (i.e., latitude and longitude).
Connections were made between the ‘knowledge producer’ organizations and ‘knowledge user’ organizations when
the article was explicit that knowledge moved from the organization that produced it to one that would use it. The
relationships between knowledge producers and users were represented in Gephi using an arrow, and we used the
plugin ‘GeoLayout’ to display the network diagram atop a Mercator projection. We also tabulated the proportions

of each institution type classified as knowledge producers and/or users.

12



Ecological Solutions and Evidence: Confidential review copy Page 14 of 406

Qualitative text analysis

The data extraction process required reviewers to record long-form qualitative data including a restatement of the
major findings of each publication (Westwood et al., 2021). The major findings were screened and compiled into a
document that allowed for the qualitative data analysis team (TK, KK, MR, SL) to process this information. The
qualitative analysis aimed to determine: (1) what knowledge exchange techniques the items recommended, (2) if
the items noted a successful instance of knowledge exchange, how they described that success, and (3) what

conditions, according to the authors, enabled knowledge exchange to be successful (or were barriers to its success).

We used deductive coding based on the knowledge exchange typology (Westwood et al., 2021) to classify described
knowledge exchange activities into the four a priori codes. For the remainder of the qualitative analysis, an inductive
coding approach (Saldana, 2016) was employed by the coders (TK, KK, MR, SL) whereby each ‘code’ served as a
label for a theme present in the qualitative data. The codes were not determined in advance as this could misrepresent
the data (Van Den Hoonard, 2019). Consensus-driven coding was applied to 30 items, where two coders (TK, KK)
separately assigned codes following an inductive coding approach and then met with the coding team to determine
a collective interpretation of the data (Van Den Hoonard, 2019) and develop a codebook (Appendix 8). Codes were
grouped into four categories: knowledge exchange techniques used, enabling conditions for knowledge exchange,
barriers to knowledge exchange, and evidence of successful knowledge exchange. Once the codebook was
established, three coders (TK, KK, MR) coded the rest of the data. Four coders (TK, KK, MR, SL) were involved
in the verification process where 15% (approximately 6 findings) of each coder’s work was verified by another

coder.

Results

Raw data extracted from Covidence is given in Appendix 5, and the cleaned database which includes the full list of

included items is given in Appendix 6.

13
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Item type and bibliometric characteristics

Of the 112 included items, 30% (n = 34) presented a case study of knowledge exchange within or between
institutions, 30% (n = 33) presented recommendations for (or an evaluation of) knowledge exchange based on
original research, 22% (n = 25) presented a theoretical framework for how knowledge exchange does or might
operate, and 18% (n = 20) did not fit into any of these categories (‘other’). All included items that were categorized
as editorials (n = 4) were included in the ‘other’ category, and these predominantly described the history, purpose,
objectives, and/or plans of organizations which engage in knowledge exchange (e.g., de Arano et al. 2014, which
summarizes the European Forest Institute’s approach to the science-policy interface). Also included were
proceedings from workshops that summarized discussions related to forest science or science policy but did not
present a case study, recommendations, or a theoretical framework related to knowledge exchange (e.g., Elliot,
2018). Several were empirical studies which solicited knowledge from communities and then reported it, but were

not themselves examples of knowledge exchange (e.g., Nautiyal and Nidamanuri, 2012).

Most of the items were published after 2010 (64%, N = 72; Figure 5). The majority of the items were peer-reviewed

articles (63%, N = 70), followed by conference proceedings (11%, N = 12) and theses (6%, N = 7).

14
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Figure 5: Items related to knowledge exchange in the forest sciences by publication year and item type.

We found 24% of items (N = 27) discussed Indigenous, local, community, or traditional knowledge (henceforth
shortened as “IK”), with most of these being peer-reviewed articles (67%, N = 18) that presented theoretical
frameworks (41%, N = 11) rather than case studies or empirical research. None of the items including IK had any
of their authoring individuals or associations affiliated with Indigenous, local, community, or traditional knowledge-
related institutions. When IK was associated with one of the four types of knowledge exchange, collaborative was
the most frequent (48%, N = 13) followed by network (15%, N =4) and solicited (11%, N = 3) exchange, or multiple
types of exchange (7%, N = 2). The frequency of items including IK appears to be increasing with time, with 2020
having the most items in this category (Figure 6). Fifty-four (48%) items reported one or more funding sources,
and all funding sources were from governments, academic units, or non-profits (including foundations). There were

no reported industrial or private funders.

15
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Figure 6: Items related to knowledge exchange in the forest sciences by year and whether they include elements
related to Indigenous, local, community, and/or traditional knowledge.

Keywords and terms used to describe knowledge exchange

After combining redundant terminologies used to describe knowledge exchange (e.g., in French, combining
‘communication’ and ‘communication des résultats’ into ‘communication’; combining ‘co-production’ and
‘coproduction of knowledge’ to ‘coproduction’; aligning plural articles in French; Appendix 6), there were a total
of 90 unique terms in English and 14 in French. Of these, only 20 English terms and 5 French terms were used by
more than one study. The four most frequently used terms in English (accounting for 38% of all English terms used)
were ‘knowledge transfer’ (n = 28), ‘knowledge exchange (n = 20), ‘science-policy interface’ (n = 15), and
‘coproduction’ (n = 8). The four most frequently used terms in French (accounting for 58% of all French terms
used) were ‘transfert des connaissances’ (n = 6), ‘partage de connaissances’ (n = 3), ‘intégration des savoirs’ (n =
3), and ‘échange de connaissances’ (n = 3). Terms used in at least five items were observed more frequently after
the year 2010, with only ‘science-policy interface’, and ‘communication’ being common prior to this date (Figure

7).

16
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Figure 7: Distribution of terms used in at least five items to represent or approximate ‘knowledge exchange’ by
publication year of item.

Of the 301 unique keywords recorded from the items themselves (e.g., identified in a ‘keywords’ section in a peer-
reviewed article), only 7 were in French, and as such we analyzed both languages together. Of these, we deemed
44 keywords in some way indicative of knowledge exchange (Appendix 6). Only 46 of 301 unique keywords (15%)
were used in more than one item, with the three most common keywords related to knowledge exchange being

‘science-policy interface’ (n = 18), forest policy (n = 12), and knowledge exchange (n = 6).

Knowledge exchange type, technique and evidence of effectiveness

We categorized the knowledge exchange techniques, qualitatively analysed the individual knowledge exchange
techniques used, and examined for evidence of whether knowledge exchange was effective. When comparing to
our typology of knowledge exchange in science (Figure 1), 3% of items were categorized as one-way exchange (n
= 3), 10% solicited exchange (n = 11), 29% network exchange (n = 32), and 40% participatory exchange (n = 45).
This was supported by the qualitative analysis results, which showed that of the 14 items whose major findings

included mention of a knowledge exchange type, most (n = 10) were coded as participatory exchange.
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Two items (2%) were case studies which included multiple types of knowledge exchange, and the typology was not
applicable to 17% of items (n = 19). Of the items which did not fit the typology, most did not describe any instances
of knowledge exchange between or among producers or users of knowledge (n = 14). Many (n = 5) proposed new
software and technology tools (e.g., Innis, 2002; Regolini et al., 2010), but these were focused on addressing
management and governance issues rather than knowledge exchange. Other items which did not fit the typology
described local or Indigenous peoples’ knowledge or knowledge systems but did not address knowledge exchange
(e.g., Gonzalez and Kroger, 2020; Savari et al., 2020). There was no clear trend in knowledge exchange type as

compared to publication year (Figure 8).
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Figure 8: Distribution of retained items categorized by the four types of knowledge exchange as compared to year
of publication.

From the qualitative analysis, we inductively coded 13 unique techniques for knowledge exchange with 215
instances of these in the items. The most common technique was ‘collaboration’ (n = 44) followed by

‘multidisciplinary’ (n = 31), ‘targeted research’ (n = 23), and ‘relationship building’ (n = 21) (Appendix 8).

Some measure of effectiveness (qualitative or quantitative) of the knowledge exchange was present in 20% (n =22)
of items. Of the studies that measured the effectiveness of knowledge exchange, 73% (n = 16) were published after
2010. We qualitatively examined the major findings of all items to identify codes describing enabling conditions

18
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for knowledge exchange, barriers to knowledge exchange, and markers of success (Appendix 8). We identified
eight codes for enabling conditions which were observed 43 times in the major findings, with the most frequent
being ‘trust’ (n = 12), ‘funding’ (n = 9), and ‘established relationships’ (N = 8). We only identified three barriers
(‘science translation’, n = §; ‘time’, n = 2; competing terminology, n = 1) which were coded a total of nine times.
We identified six markers of success, and these were coded 16 times across all items. The most commonly-identified
markers of success were ‘influence human behaviour’ (n = 4), ‘influence research’ (n = 3), and ‘increased

knowledge exchange’ (n = 3).

Geographic distribution and knowledge flow between producers and users

We found 77% (n = 86) of the items explicitly listed organizations from at least one country as a knowledge producer
or user. Of the items that included information linked to the country, 25% (n = 22) were multinational with
institutions in more than one country. In total, institutions from 66 countries were mentioned. The most frequently
included countries were Canada, the USA, France, Finland, and the UK; most countries were mentioned in only

one item (Figure 9). Of the 66 countries, 27% (n = 18) were included in items that also included IK in some capacity.

Frequency

Australia Brazil Canada Finland France Germany India Italy Peru Portugal Spain Sweden UK USA

Country

Figure 9: Count of countries whose organizations were named as knowledge producers and/or users in at least three
items.
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Twenty-six countries from five continents had organizations that are actively participating in knowledge exchange
with other organizations, whether producing and/or using knowledge. Of the 82 organizations documented
exchanging knowledge between each other, 43% were from Europe (n = 34), 44% were from North America (n =
35), 5% were from Asia (n = 4), 4% were from Africa (n = 3), and 3% were from South America (n = 2). The United
States had the largest number of organizations of any individual country (30%, n = 24) and the greatest number of
connections between organizations (38%, n = 176) actively participating in knowledge exchange. The most highly-
connected individual organizations (>10 connections) are listed in Table 2. In our analysis, most of the English and
French-language knowledge exchange in forest science is occurring within North America and Europe (Figure 10),

with strong collaborations between north-north countries and less north-south collaborations.

Organization Types

@ International Organizations
() Government

@ NGO

) Industry

@ Academia

@ Local/Indigenous Community

mpetl) e T

Figure 10: Network diagram visualizing the flow of knowledge between producers and users based on their
institution type. Arrows indicate the direction of knowledge transfer from producer to user. An interactive online
version of the network diagram can be found at

https://westwoodlab.github.io/KE NetworkDiagram 2022/network/
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Table 2: List of organizations showing at least ten connections with other entities in peer-reviewed and gray
literature showing case studies of, or theories about, knowledge exchange in the forest sciences in English and/or
French. NA = North America

Number of
connected

Continent Country Organization name organizations

NA United States  US Forest Service 20
Europe Scotland University of the Highlands and Islands 11

National Research Institute for Agriculture, Food and
Europe France . 11
Environment

Europe Finland University of Eastern Finland 11
Europe Finland Natural Resources Institute Finland 11
Europe Romania University “Stefan cel Mare” Suceava 11
Europe Scotland University of Aberdeen 11
Europe Poland Forest Research Institute 11
Europe Sweden Swedish University of Agricultural Sciences 11
Europe Belgium Wildlife and Forestry Department 11
Europe Finland Karelia University of Applied Sciences 11
Europe Estonia Estonian University of Life Sciences 11
Europe Latvia Latvia University of Life Sciences and Technologies 11
NA Canada Natural Resources Canada 10
NA United States National Park Service 10
NA United States Bureau of Land Management 10
NA United States  US Fish and Wildlife Service 10

When looking at the organization types identified as producers of knowledge, users of knowledge, or both (Figure

11), academic institutions and NGOs emerged as sole producers of knowledge or both producers and users.

Governments were the most common knowledge users, and industry was identified as a knowledge user but rarely

a producer. Funding agencies were never defined as producers of knowledge and occasionally as users.
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Knowledge exchange role

Producer

Organization type

W Academia

B Government

Oindustry

M interational Organization
(Localindigenous Community
Onco

Figure 11: Of items where knowledge exchange was documented between producers and users, we report the
proportions of organization types identified as both producers and users of knowledge in the same item (left), only
producers of knowledge (middle), or only a user of knowledge (right).

Discussion

Our study examined the nature of peer-reviewed academic and gray literature related to knowledge exchange, the
terminology used therein, the types of knowledge exchange, the relationships between knowledge producers and
knowledge users, and whether the items qualified themselves as providing evidence of the effectiveness of

knowledge exchange examples or techniques described therein.

Moving towards a shared language

We identified 90 unique terms to describe knowledge exchange across 112 items (with many items using multiple
terms). While the published items had a high diversity of unique article keywords, only 15% of those keywords
were indicative of knowledge exchange. Based on our findings, searches based on article keywords alone would

not have been sufficient to identify the items related to knowledge exchange.

To maximize the discovery of information related to knowledge exchange and encourage a culture of reflection
relating to knowledge exchange and its effectiveness when engaging in scientific work, we encourage both
researchers and practitioners to be mindful of their choice of words and move towards a shared language. When

publishing peer-reviewed academic or gray literature, researchers should select a single term for knowledge
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exchange and also include it as an article keyword. Though ‘knowledge translation’, ‘knowledge transfer’, and
‘knowledge synthesis’ have recently been adopted by major influencers of research such as granting agencies, these
terms should only be used if they intend to describe a unidirectional model whereby knowledge producers and users

are separated.

We encourage researchers to consider a multi-directional underpinning for how knowledge moves between users
and producers. For those working in the forest sciences, we encourage English speakers to use ‘knowledge
exchange’ and French speakers to use ‘échange de connaissances’ to describe the movement of scientific knowledge
between producers and users, as these terms allow for bi- or multi-directional movement of knowledge, and thus

are inclusive of all four knowledge exchange types we have identified (see figure 1).

Although there are certain schools of pedagogy which use the term ‘transdisciplinary’ to describe participatory
knowledge exchange, particularly in German-speaking and Nordic countries (Pohl, 2008), ‘transdisciplinary
research’ is also a term used in sciences to describe work beyond and between disciplines. Research which crosses
disciplines, and research where producers and users of knowledge participate in a collaborative research process,
are not mutually exclusive definitions. Pohl (2008) studied research projects self-described as transdisciplinary and
found that some, but not all, included elements of collaborative exchange. The Oxford English Dictionary defines
‘transdisciplinary’ as “of or pertaining to more than one discipline or branch of learning; interdisciplinary”, and
other recognized definitions of the word do not mention, imply, or include knowledge exchange between producers
and users of knowledge (Cambridge University Press, 2022; Harvard School of Public Health, 2022). Rigolot (2020)
characterizes transdisciplinarity in several different ways—some of which include elements of collaborative
exchange, and most of which do not. Thus, though ’transdisciplinary’ as a term may sometimes infer or describe
collaborative exchange, it does not necessarily include it. Given this lack of precision, we do not recommend the
use of this term, and encourage researchers to use the term ‘participatory knowledge exchange’ to describe

deliberate, collaborative knowledge exchange efforts between knowledge producers and knowledge users.
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Determining best practices for effective knowledge exchange in forest science

Few of the items in our study drew conclusions about whether the knowledge exchange approaches they described
were effective. Based on qualitative data analysis, we found that items categorized success as influencing human
behaviour, influencing research, increasing knowledge exchange, improving relationships between actors,
influencing products or policy (which includes perceptions that human or environmental welfare were improved),

and when knowledge users felt a sense of ownership over the project or process.

We also identified enabling conditions, barriers, and markers of success. Enabling conditions we identified most
often related to trust, collaboration, access to dialogues which bridge science and policy, and interpersonal
relationships. For example, Bayne et al. (2016) state that “it appears that the key success factor in enhancing uptake
and learning may require an environment that encourages relationship building, particularly trust building between
parties in developing informal and formal relationships. Informal interactions, though not often acknowledged in
business, foster the conditions conducive to good knowledge exchange co-ordination, co-operation and

communication.”

These are consistent with methods of science production that recognize that knowledge is embedded in social
relations and embrace participatory and interdisciplinary approaches to problem-solving and knowledge generation
(Kirchhoff et al., 2013). Informal communication was noted as an important enabling condition (n = 15; Appendix
8). This is consistent with Klenk and Hickey (2011), who interviewed staff in government forestry departments and
found that participants felt face-to-face conversations were most effective for knowledge exchange. Ongoing
relationships between managers and policymakers have also been cited as a key necessity for knowledge exchange
to bridge the science-policy divide within government institutions specifically (Bradshaw and Borchers, 2000;
Girling and Gibbs, 2019; Natural Resources Canada, 2019, 2015). We identified difficulty in translating science to
policy as the most common barrier, which is thought to be a pernicious difficulty for researchers and policymakers

to reconcile or translate their differing conceptual frameworks (Kimmins et al., 2005; Pennington, 2008).

Participatory models of knowledge exchange have often been presumed to be superior to one-way models (Beier
et al., 2017; Ferreira and Kliitsch, 2021; Westwood et al., 2020). By improving the relevance, salience, and
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legitimacy of the knowledge, participatory models increase the likelihood of uptake into policy and practice (Cash
etal., 2003; Cvitanovic et al., 2015). Increasingly, there have been calls for researchers and decision-makers tackling
environmental problems to consider multiple ways of knowing, including Indigenous and local knowledge (Council
of Canadian Academies, 2019; Schang et al., 2020). Both to improve the quality and applicability of environmental
research, as well as to pursue goals of reconciliation between colonial institutions and marginalized peoples, co-
production of research (a type of collaborative exchange) with Western-trained scientists and Indigenous and other
local peoples is increasingly seen as a way forward (Ban et al., 2018; Popp et al., 2020; Schang et al., 2020).
Although nearly a quarter of our retained items mentioned Indigenous, local, or community knowledge, none clearly
attributed members or organizations from those communities at the level of item authorship. Alexander et al. (2019)
conducted a systematic map of studies in the discipline of freshwater research that included Indigenous knowledge,
and found that 44% of included publications had authors whose attributions indicated they were Indigenous or
represented Indigenous communities, organizations, and/or governments. Since items concerning knowledge
exchange in the forest sciences are increasingly including local and Indigenous knowledge in recent years, and yet
we observed no author attribution, we urge researchers in the forest sciences to use best practices when working
with Indigenous and local communities, including recognizing and crediting the contributions made by

communities, representatives, and participants (Théberge et al., 2019).

Based on our analysis of funding sources, the forest industry has not yet been engaged in contributing towards
research and theory about knowledge exchange. However, the forest industry including companies, woodlot owners,
and forestry practitioners may be interested in obtaining the products of scientific knowledge that can help them
achieve their own goals. These goals may be tied to a variety of values that include efficiency, stewardship,
optimization, conservation, profit, or others. Industry is sometimes required to adopt methods informed by scientific
knowledge to achieve forest certification (e.g., Sustainable Forestry International, 2022) or to meet government
mandates for employing science-informed forestry techniques (e.g., McGrath et al., 2021). Although our findings

suggest industry has been under involved in knowledge production to date, we note that it may benefit from
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supporting or participating in research aimed at enhancing the exchange of forest knowledge between users and

producers.

The next step: Setting goals and measuring outcomes

Although there has been an abundance of theoretical articulations regarding knowledge exchange, Chilvers and
Evans (2009) noted a lack of clear methodologies for attempting and measuring these activities. In our retained
items, we did not find methodologies for empirically measuring knowledge exchange success, rather, assessments
of effectiveness were subjective. Our common lexicon and typology for knowledge exchange presents a starting
place for identifying and, in future, measuring knowledge exchange efforts. We suggest that research teams
determine their knowledge exchange goal, select a knowledge exchange type and associated techniques likely to
achieve their goal, and develop metrics to measure their success (see Fazey et al. (2014) for a discussion of
knowledge exchange evaluation approaches, and see Belcher et al. (2016) for an overview of evaluating the quality
of research done in a collaborative fashion). Communication tools and techniques, as well as evaluation methods,
will vary depending on the knowledge exchange goals of the research team and the context in which the knowledge
is being generated, including cultural context, norms, cultural values, and the hierarchy of actors (both producers

and users) involved in forest management (Elliott, 2018).

No matter what form of knowledge exchange is used, findings and information should be disseminated in a way
that meets the needs of researchers, practitioners, and policymakers alike and should be tailored to the correct
audiences (Mouradian et al., 2001). When engaging in collaborative exchange, all parties should be engaged in
planning knowledge exchange and should be credited appropriately (Sobell, 2016). We recommend research teams
engage practitioners and academics in the domains of evaluation to develop specific communications and
knowledge exchange experiments, as well as engage boundary spanners/knowledge brokers (Driscoll et al., 2011;

Rose et al., 2017) to maximize the utility of their knowledge exchange efforts.
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Limitations

A hallmark of systematic maps conducted using the CEE approach is that they are transparent, repeatable, and
comprehensive (Haddaway, 2017). Our approach is transparent and repeatable. Although the protocol for the
present study was approved by peer-review (Westwood et al., 2021), our search may have had limitations to
comprehensiveness. Overall, we have attempted to define an undefined field, and used general search terms which
yielded very large numbers of returned results from search engines (see appendices of Westwood et al., 2021). One
search engine (ResearchGate, which was important in identifying gray literature) does not indicate the number of
search results and cannot be searched comprehensively. To feasibly screen these, we developed stopping criteria
whereby the search was ceased when one of the following conditions was met: (1) all returned results were screened
or (2) a moving window of average relevance declined below a given threshold. It is likely that we have missed

some relevant items and not captured the entire body of items related to knowledge exchange in forest sciences.

We did not include Web of Science because of its high rate of cross-indexing with Scopus (Martin-Martin et al.,
2021), however, the addition of this or other databases may have increased the number of retained peer-reviewed
items. We did not include general terms in our searches such as ‘research’ and ‘evidence’ because we expected
these to greatly inflate the returned number of hits while not improving their overall relevance. However, we
recognize that terms like ‘evidence use’ and ‘knowledge uptake’ may be related to knowledge exchange concepts,

and recommend these terms be tested in future knowledge synthesis efforts on this subject.

In addition, we were unable to screen returned results in languages other than English or French. We also made no
effort to assess the validity of the retained items. This would likely not be possible for many items, particularly
those reporting on conference proceedings or consisting of reports. Relatively few of the retained items were
original research papers. We hope that studies of knowledge exchange in forest sciences become more prominent,
and in future, it will be useful for those conducting systematic reviews to assess the internal validity of such studies.
Finally, we reported on findings related to knowledge exchange specifically, but did not report on the retained items’

implications for the science policy studies more generally. Our database of retained items could be used as a resource
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for future characterization of the science-policy boundary in forestry and forest sciences, including its actors and

governance.

Conclusions

Historically, forest management has been dependent on personal (e.g., forest professionals) and institutional (e.g.,
research organization) experience for guidance (Kimmins et al., 2005). Calls have been to improve the uptake of
knowledge about forest science in forest management and policy (Guldin et al., 2005; Kleine, 2009; Parrotta and
Campos Arce, 2003). We have provided the first-known characterization of the knowledge exchange process in

forest science based on a comprehensive analysis of the available literature.

Our findings characterize the approaches by which forest science has been shared among producers and users. In
reviewing the wide diversity of approaches, we have distilled the various concepts into a digestible, evidence-based
typology that can be used by forest scientists to strategize based on the audience how to effectively exchange

knowledge.

The novel approach presented in this study may be applied to knowledge exchange work landscapes in other
domains. We highlighted the importance of developing research projects that carefully assess and select the most
effective knowledge exchange type. In doing so, we emphasized the importance of using a shared language, building
trust, and maintaining open communication with all parties involved when trying to overcome the science-policy
gap. In particular, we encourage the international community of forest scientists, managers, and policymakers to

establish a common terminology for describing the ways we approach knowledge exchange.
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Knowledge exchange in science: the four types

Network exchange Participatory exchange

Figure 1: Four types of knowledge exchange in science. Figure by Sarah Perez (see acknowledgements).
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Figure 2: Rolling average specificity (proportion of returned results which pass title and abstract screening)
per 30 search database hits for four search strings across three databases.
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Adapted from ROSES Flow Diagram for Systematic Maps. Version 1.0
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Figure 3: Flow diagram detailing stages for searching and screening items for the systematic literature
review of knowledge exchange/échange de connaissances in forest sciences. Diagram follows in the ROSES
reporting format (Haddaway et al., 2018).
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Figure 5: Items related to knowledge exchange in the forest sciences by publication year and item type.
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Figure 6: Items related to knowledge exchange in the forest sciences by year and whether they include
elements related to Indigenous, local, community, and/or traditional knowledge.
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by publication year of item.
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Figure 8: Distribution of retained items categorized by the four types of knowledge exchange as compared
to year of publication.
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Figure 9: Count of countries whose organizations were named as knowledge producers and/or user in at
least three items.
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Figure 10: Network diagram visualizing the flow of knowledge between producers and users based on their
institution type. Arrows indicate the direction of knowledge transfer from producer to user. An interactive
online version of the network diagram can be found at
https://westwoodlab.github.io/KE_NetworkDiagram_2022/network/
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Figure 11: Of items where knowledge exchange was documented between producers and users, we report
the proportions of organization types identified as both producers and users of knowledge in the same item
(left), only producers of knowledge (middle), or only a user of knowledge (right).
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Appendix 1: Traductions frangaises pour les types d'échange de connaissances
dans le domaine scientifique

De: Westwood et al. 2021 A systematic review of knowledge exchange at the science-policy interface for
forest science: How can we improve consistency and effectiveness? Ecological Solutions & Evidence.

L'échange de connaissances dans
le domaine scientifique: les quatre types

3o

Echange sollicité

Echange en réseau Echange participatif

Image de Sarah Perez.

L'échange de connaissances dans le domaine scientifique: les quatre types

1. 'L'échange unilatéral', ou les scientifiques produisent indépendamment un rapport ou un article
scientifique et le remettent aux utilisateurs de la connaissance.

2. 'L'échange sollicité', dans lequel un utilisateur de connaissances invite expressément les
producteurs de connaissances a combler une lacune de connaissances identifiée au préalable.

3. 'L'échange en réseau’, par lequel deux ou plusieurs acteurs se réunissent dans le but explicite
d'échanger des connaissances générées indépendamment par chacun d'eux.

4, 'L'échange participatif', dans lequel les utilisateurs potentiels de I'information scientifique sont
engagés et impliqués dans sa production.
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ROSES tor Systematic IvViap Reports. version 1.0

November 2017
Neal R Haddaway, Biljana Macura, Paul Whaley, and Andrew Pullin

Column descriptions

Section/sub-section - The sections or sub-sections listed below correspond to sections in CEE systematic review and map protocols and final reports: please se
Topic - the section or sub-section is further broken down for the purposes of clarity.

Description/Further explanation - Details of what is needed in each section or sub-section are provided, along with practical advice and links to relevant guida
Checklist/Meta-data - Checklist items MUST be completed. Meta-data items correspond to information that should be reported as data or short descriptions 1
Author response - authors should select or write a response for meta-data, or select 'yes' or 'no' for checklist items. Further details may be provided in Comm
Comments - authors may supplement their response with a brief comment.

Please cite as: Haddaway NR, Macura B, Whaley P, and Pullin AS. 2017. ROSES for Systematic Map Reports. Version 1.0. DOI: 10.6084/m39.figshare.5897299.
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ee the relevant text under these subheadings for information within a specific review.

ance.
that will be used to populate the Summary Record and Flow Diagram. Any meta-data items where stages were not performed (e.g. grey literature searching), 1
1ents (see below).
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this should be stated (e.g. ‘Not performed”
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Section/sub-section
Title

Type of review

Authors' contacts
Abstract

Background

Stakeholder engagement
Objective of the review

Methods

Searches

Article screening and study
Critical appraisal

Meta-data extraction and

Data synthesis and presentation

Results
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Topic

Title

Type of review

Authors' contacts
Structured summary
Background

Stakeholder engagement
Objective

Definition of the question
Protocol

Deviations from protocol
Search strategy

Search string

Languages - bibliographic
Languages — grey literature
Bibliographic databases
Web-based search engines
Organisational websites

Description

The title must indicate that it is a systematic map, and should indicate if
Select one of the following types of review: systematic map, systematic
The full names, institutional addresses and email addresses for all

The abstract of the manuscript must not exceed 500 words and must be
Describe the rationale for the review in the context of what is already
The actual role of stakeholders throughout the review process (e.g. in
Describe the primary question and secondary questions (when

Provide reference to the question key elements, e.g. population(s),
Provide citation, DOI or open-access link to published protocol.
Describe any ways in which the final methods of the review deviate from
Detail the search strategy used, including: database names accessed,
Provide Boolean-style full search string and state the platform for which
List languages used in bibliographic database searches

List languages used in organisational website searches and web-based
Provide the number of bibliographic databases searched

Provide the number of web-based search engines searched

Provide the number of organisational websites searched

Estimating comprehensiveness of Describe the process by which the comprehensiveness of the search

Search update

Screening strategy
Inclusion criteria

Critical appraisal strategy
Critical appraisal used in

Meta-data extraction and coding

Approaches to missing data
Narrative synthesis strategy
Knowledge gap and cluster
Demonstrating procedural

Description of review process

Number of search results

Describe any update to searches undertaken during the conduct of the
Describe the methodology for screening articles/studies for relevance.
Describe the inclusion criteria used to assess relevance of identified
Describe here the method used for critical appraisal of study validity
Describe how the information from critical appraisal was used in
Describe the method for meta-data extraction and coding for studies,
Describe any process for obtaining and confirming missing or unclear
Describe methods used for narratively synthesising the evidence base in
Describe the methods used to identify and/or prioritise key knowledge
Describe the role of systematic reviewers (who have also authored
Describe the review process including the volume of evidence identified
Provide the number of search results from bibliographic databases



Discussion

Conclusions

Declarations

References
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Number of search results after
Full text screening excludes
Title screening results

Abstract screening results

Title and abstract screening
Retrieval results

Unobtainable articles

Full text screening results
Consistency checking: screening
Narrative synthesis

Systematic map database
Discussion

Limitations of the review
Limitations of the evidence base
Knowledge gaps and clusters
Implications for

Implications for research
Competing interests

Provide the total number of search results from bibliographic database
Additional file containing list of and reasons for full text exclusions.
Provide the number of articles retained following title screening.
Provide the number of articles retained following abstract screening.
Provide the number of articles retained following title and abstract
Provide the number of articles retrieved at full text.

Additional file containing list of unobtainable articles.

Provide the number of articles retained following full text screening.
Results of consistency checking at all stages (screening, meta-data
Describe the body of evidence identified using figures and tables,
Additional file containing meta-data and coding for included studies.
Discuss the review results and suggest further enquiry or analysis (e.g.
Discuss possible limitations in the methods used.

Discuss possible limitations in the evidence base.

Describe knowledge gaps (unrepresented or underrepresented subtopics

Summarise the state of the evidence base and discuss the way in which
Discuss the way in which the identified evidence may inform research
Describe of any financial or non-financial competing interests that the

[1] James, K.L., Randall, N.P. and Haddaway, N.R., 2016. A methodology for systematic mapping in environmental sciences. Environmental Evidence, 5(1), |
[2] Bayliss, H.R., Haddaway, N.R., Eales, J., Frampton, G.K. and James, K.L., 2016. Updating and amending systematic reviews and systematic maps in envirc
[3] Haddaway, N.R., Kohl, C., da Silva, N.R., Schiemann, J., Spok, A., Stewart, R., Sweet, J.B. and Wilhelm, R., 2017. A framework for stakeholder engagemer
[4] Collaboration for Environmental Evidence. 2018. Guidelines and Standards for Evidence synthesis in Environmental Management. Version 5.0. www.en
[5] Leeds Institute of Health Sciences. https://medhealth.leeds.ac.uk/info/639/information_specialists/1500/search_concept_tools. Accessed 12/11/2017.
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Further explanation

The title should normally be the same or very similar to the review

See CEE Guidance on systematic mapping [1], and on amendments and
A theory of change and/or conceptual model should be presented that
The primary question is the main question of the review. The secondary

For other question types see [4,5]
The protocol should be peer-reviewed and publicly available online

Compulsory (if update performed). A search update is good practice if
Optional

Compulsory if critical appraisal performed

Reviewers who have authored articles to be considered within the

This number should not include web-based search engine or

Checklist/meta-data Author response

Meta-data
Meta-data
Checklist
Checklist
Checklist
Checklist
Checklist
Meta-data
Meta-data
Checklist
Checklist
Meta-data
Meta-data
Meta-data
Meta-data
Meta-data
Meta-data
Checklist
Checklist
Checklist
Checklist
Checklist
Checklist
Checklist
Checklist
Checklist
Checklist
Checklist
Checklist
Meta-data

A systematic review
Systematic map
Yes

Yes

Yes

No

Yes

The main question
The population of in
No

Yes

Four search
English; French
English; French

Yes
No
Yes
Yes
No
No
Yes
Yes
Yes
Yes
No
Yes
Yes
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This number should not include web-based search engine or Meta-data Yes
Checklist Yes
Optional if screening titles and abstracts together Meta-data No
Optional if screening titles and abstracts together Meta-data No
Optional if screening titles and abstracts separately Meta-data yes
Meta-data Yes
Checklist Yes
Meta-data Yes
Checklist Yes
Checklist Yes
Checklist Yes
Checklist Yes
Checklist Yes
Checklist Yes
Checklist Yes
Reviews must not include practical environmental management Checklist Yes
In this section some advocacy for future research on the reviewed topic Checklist Yes
Checklist No
p.7.

onmental management. Environmental Evidence, 5(1), p.20.
nt during systematic reviews and maps in environmental management. Environmental Evidence, 6(1), p.11.
wvironmentalevidence.org/information-for-authors.
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Comments

1 of knowledge exchange at the science-policy interface for forest science: How can we improve consistency and effectiveness?

This study is generated using a

iterest included cases of knowledge exchange in forestry and forest sciences reported in English or French, with emphasis on how knowledge exchange methods ¢

Original search was not conducted >2

Not necessary for systematic map
Not necessary for systematic map

No reviewers encountered their own
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Title & abstract screening was
Title & abstract screening was

No financial or non-financial competing interests to disclose



Page 63 of 406 Ecological Solutions and Evidence: Confidential review copy



Ecological Solutions and Evidence: Confidential review copy Page 64 of 406

are categorized, described, and evaluated.
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ResearchGate
ResearchGate
ResearchGate
ResearchGate
Scopus

Scopus
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Database-specific search instructions

Choose 'entire document' and 'verbatim search' and DESELECT 'boost open access'
Choose 'entire document' and 'verbatim search' and DESELECT 'boost open access'
Choose 'entire document' and 'verbatim search' and DESELECT 'boost open access'
Choose 'entire document' and 'verbatim search' and DESELECT 'boost open access'
Use search bar, make sure that 'publications' is selected and 'all types'

Use search bar, make sure that 'publications’ is selected and 'all types'

Use search bar, make sure that 'publications' is selected and 'all types'

Use search bar, make sure that 'publications’ is selected and 'all types'

Use search bar and select 'article title, abstract, and keywords'. Search for documents
Use search bar and select 'article title, abstract, and keywords'. Search for documents
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7 Sing, S.K. et al., 2015

8 Jackson, N., 2007

9 Dan, R., 2009
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25 Fleischman F. et al., 2016
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28 Hamunen et al., 2015
29 Mekonen, S. 2017
30 Prakash, S. et al., 2000
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33 Fleischman F. et al., 2016
34 Barber, M. et al., 2014
35 Cochez, M. et al., 2017
36 Savolainen, M., 2009
37 Russo Spena, T. et al., 2014
38 Preechapanya, P., 1996
39 Parlee, B. et al., 2004
40 Barber, M. et al., 2014
41 van den Boog, T., 2017
42 Corona, P. et al., 2010
43 Marzano, M. et al., 2014
44 Konijnendijk, C.C., 2009
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https://www-scopus-com.proxy.library.carleton.ca/record/display.uri?eid=2-s2.0-15244353795&origin=resultslist&sort=plf-f&src=s&st1=(forest*+OR+silvicultur*)+AND+("science-policy+integration"+OR+science+policy+integration+OR+science-policy+interface+OR+coproduction+OR+co-produc*+OR+coprod*+OR+co-creat*+OR+cocreat*+OR+"forest+information")&nlo=&nlr=&nls=&sid=099c7af031f3a2c9a8445362ce1b1170&sot=b&sdt=b&sl=223&s=TITLE-ABS-KEY((forest*+OR+silvicultur*)+AND+("science-policy+integration"+OR+science+policy+integration+OR+science-policy+interface+OR+coproduction+OR+co-produc*+OR+coprod*+OR+co-creat*+OR+cocreat*+OR+"forest+information"))&relpos=71&citeCnt=3&searchTerm=
https://www-scopus-com.proxy.library.carleton.ca/record/display.uri?eid=2-s2.0-4444320612&origin=resultslist&sort=plf-f&src=s&st1=(forest*+OR+silvicultur*)+AND+("science-policy+integration"+OR+science+policy+integration+OR+science-policy+interface+OR+coproduction+OR+co-produc*+OR+coprod*+OR+co-creat*+OR+cocreat*+OR+"forest+information")&nlo=&nlr=&nls=&sid=099c7af031f3a2c9a8445362ce1b1170&sot=b&sdt=b&sl=223&s=TITLE-ABS-KEY((forest*+OR+silvicultur*)+AND+("science-policy+integration"+OR+science+policy+integration+OR+science-policy+interface+OR+coproduction+OR+co-produc*+OR+coprod*+OR+co-creat*+OR+cocreat*+OR+"forest+information"))&relpos=72&citeCnt=19&searchTerm=
https://www-scopus-com.proxy.library.carleton.ca/record/display.uri?eid=2-s2.0-19244365961&origin=resultslist&sort=plf-f&src=s&st1=(forest*+OR+silvicultur*)+AND+("science-policy+integration"+OR+science+policy+integration+OR+science-policy+interface+OR+coproduction+OR+co-produc*+OR+coprod*+OR+co-creat*+OR+cocreat*+OR+"forest+information")&nlo=&nlr=&nls=&sid=099c7af031f3a2c9a8445362ce1b1170&sot=b&sdt=b&sl=223&s=TITLE-ABS-KEY((forest*+OR+silvicultur*)+AND+("science-policy+integration"+OR+science+policy+integration+OR+science-policy+interface+OR+coproduction+OR+co-produc*+OR+coprod*+OR+co-creat*+OR+cocreat*+OR+"forest+information"))&relpos=73&citeCnt=0&searchTerm=
https://www-scopus-com.proxy.library.carleton.ca/record/display.uri?eid=2-s2.0-4444244851&origin=resultslist&sort=plf-f&src=s&st1=(forest*+OR+silvicultur*)+AND+("science-policy+integration"+OR+science+policy+integration+OR+science-policy+interface+OR+coproduction+OR+co-produc*+OR+coprod*+OR+co-creat*+OR+cocreat*+OR+"forest+information")&nlo=&nlr=&nls=&sid=099c7af031f3a2c9a8445362ce1b1170&sot=b&sdt=b&sl=223&s=TITLE-ABS-KEY((forest*+OR+silvicultur*)+AND+("science-policy+integration"+OR+science+policy+integration+OR+science-policy+interface+OR+coproduction+OR+co-produc*+OR+coprod*+OR+co-creat*+OR+cocreat*+OR+"forest+information"))&relpos=74&citeCnt=9&searchTerm=
https://www-scopus-com.proxy.library.carleton.ca/record/display.uri?eid=2-s2.0-4444263473&origin=resultslist&sort=plf-f&src=s&st1=(forest*+OR+silvicultur*)+AND+("science-policy+integration"+OR+science+policy+integration+OR+science-policy+interface+OR+coproduction+OR+co-produc*+OR+coprod*+OR+co-creat*+OR+cocreat*+OR+"forest+information")&nlo=&nlr=&nls=&sid=099c7af031f3a2c9a8445362ce1b1170&sot=b&sdt=b&sl=223&s=TITLE-ABS-KEY((forest*+OR+silvicultur*)+AND+("science-policy+integration"+OR+science+policy+integration+OR+science-policy+interface+OR+coproduction+OR+co-produc*+OR+coprod*+OR+co-creat*+OR+cocreat*+OR+"forest+information"))&relpos=75&citeCnt=2&searchTerm=
https://www-scopus-com.proxy.library.carleton.ca/record/display.uri?eid=2-s2.0-4444284523&origin=resultslist&sort=plf-f&src=s&st1=(forest*+OR+silvicultur*)+AND+("science-policy+integration"+OR+science+policy+integration+OR+science-policy+interface+OR+coproduction+OR+co-produc*+OR+coprod*+OR+co-creat*+OR+cocreat*+OR+"forest+information")&nlo=&nlr=&nls=&sid=099c7af031f3a2c9a8445362ce1b1170&sot=b&sdt=b&sl=223&s=TITLE-ABS-KEY((forest*+OR+silvicultur*)+AND+("science-policy+integration"+OR+science+policy+integration+OR+science-policy+interface+OR+coproduction+OR+co-produc*+OR+coprod*+OR+co-creat*+OR+cocreat*+OR+"forest+information"))&relpos=76&citeCnt=5&searchTerm=
https://www-scopus-com.proxy.library.carleton.ca/record/display.uri?eid=2-s2.0-2542429376&origin=resultslist&sort=plf-f&src=s&st1=(forest*+OR+silvicultur*)+AND+("science-policy+integration"+OR+science+policy+integration+OR+science-policy+interface+OR+coproduction+OR+co-produc*+OR+coprod*+OR+co-creat*+OR+cocreat*+OR+"forest+information")&nlo=&nlr=&nls=&sid=099c7af031f3a2c9a8445362ce1b1170&sot=b&sdt=b&sl=223&s=TITLE-ABS-KEY((forest*+OR+silvicultur*)+AND+("science-policy+integration"+OR+science+policy+integration+OR+science-policy+interface+OR+coproduction+OR+co-produc*+OR+coprod*+OR+co-creat*+OR+cocreat*+OR+"forest+information"))&relpos=77&citeCnt=155&searchTerm=
https://www-scopus-com.proxy.library.carleton.ca/record/display.uri?eid=2-s2.0-0344583768&origin=resultslist&sort=plf-f&src=s&st1=(forest*+OR+silvicultur*)+AND+("science-policy+integration"+OR+science+policy+integration+OR+science-policy+interface+OR+coproduction+OR+co-produc*+OR+coprod*+OR+co-creat*+OR+cocreat*+OR+"forest+information")&nlo=&nlr=&nls=&sid=099c7af031f3a2c9a8445362ce1b1170&sot=b&sdt=b&sl=223&s=TITLE-ABS-KEY((forest*+OR+silvicultur*)+AND+("science-policy+integration"+OR+science+policy+integration+OR+science-policy+interface+OR+coproduction+OR+co-produc*+OR+coprod*+OR+co-creat*+OR+cocreat*+OR+"forest+information"))&relpos=78&citeCnt=2&searchTerm=
https://www-scopus-com.proxy.library.carleton.ca/record/display.uri?eid=2-s2.0-0344100128&origin=resultslist&sort=plf-f&src=s&st1=(forest*+OR+silvicultur*)+AND+("science-policy+integration"+OR+science+policy+integration+OR+science-policy+interface+OR+coproduction+OR+co-produc*+OR+coprod*+OR+co-creat*+OR+cocreat*+OR+"forest+information")&nlo=&nlr=&nls=&sid=099c7af031f3a2c9a8445362ce1b1170&sot=b&sdt=b&sl=223&s=TITLE-ABS-KEY((forest*+OR+silvicultur*)+AND+("science-policy+integration"+OR+science+policy+integration+OR+science-policy+interface+OR+coproduction+OR+co-produc*+OR+coprod*+OR+co-creat*+OR+cocreat*+OR+"forest+information"))&relpos=79&citeCnt=33&searchTerm=
https://www-scopus-com.proxy.library.carleton.ca/record/display.uri?eid=2-s2.0-0345393858&origin=resultslist&sort=plf-f&src=s&st1=(forest*+OR+silvicultur*)+AND+("science-policy+integration"+OR+science+policy+integration+OR+science-policy+interface+OR+coproduction+OR+co-produc*+OR+coprod*+OR+co-creat*+OR+cocreat*+OR+"forest+information")&nlo=&nlr=&nls=&sid=099c7af031f3a2c9a8445362ce1b1170&sot=b&sdt=b&sl=223&s=TITLE-ABS-KEY((forest*+OR+silvicultur*)+AND+("science-policy+integration"+OR+science+policy+integration+OR+science-policy+interface+OR+coproduction+OR+co-produc*+OR+coprod*+OR+co-creat*+OR+cocreat*+OR+"forest+information"))&relpos=80&citeCnt=3&searchTerm=
https://www-scopus-com.proxy.library.carleton.ca/record/display.uri?eid=2-s2.0-0344962453&origin=resultslist&sort=plf-f&src=s&st1=(forest*+OR+silvicultur*)+AND+("science-policy+integration"+OR+science+policy+integration+OR+science-policy+interface+OR+coproduction+OR+co-produc*+OR+coprod*+OR+co-creat*+OR+cocreat*+OR+"forest+information")&nlo=&nlr=&nls=&sid=099c7af031f3a2c9a8445362ce1b1170&sot=b&sdt=b&sl=223&s=TITLE-ABS-KEY((forest*+OR+silvicultur*)+AND+("science-policy+integration"+OR+science+policy+integration+OR+science-policy+interface+OR+coproduction+OR+co-produc*+OR+coprod*+OR+co-creat*+OR+cocreat*+OR+"forest+information"))&relpos=81&citeCnt=27&searchTerm=
https://www-scopus-com.proxy.library.carleton.ca/record/display.uri?eid=2-s2.0-0345393856&origin=resultslist&sort=plf-f&src=s&st1=(forest*+OR+silvicultur*)+AND+("science-policy+integration"+OR+science+policy+integration+OR+science-policy+interface+OR+coproduction+OR+co-produc*+OR+coprod*+OR+co-creat*+OR+cocreat*+OR+"forest+information")&nlo=&nlr=&nls=&sid=099c7af031f3a2c9a8445362ce1b1170&sot=b&sdt=b&sl=223&s=TITLE-ABS-KEY((forest*+OR+silvicultur*)+AND+("science-policy+integration"+OR+science+policy+integration+OR+science-policy+interface+OR+coproduction+OR+co-produc*+OR+coprod*+OR+co-creat*+OR+cocreat*+OR+"forest+information"))&relpos=82&citeCnt=35&searchTerm=
https://www-scopus-com.proxy.library.carleton.ca/record/display.uri?eid=2-s2.0-0034212695&origin=resultslist&sort=plf-f&src=s&st1=(forest*+OR+silvicultur*)+AND+("science-policy+integration"+OR+science+policy+integration+OR+science-policy+interface+OR+coproduction+OR+co-produc*+OR+coprod*+OR+co-creat*+OR+cocreat*+OR+"forest+information")&nlo=&nlr=&nls=&sid=099c7af031f3a2c9a8445362ce1b1170&sot=b&sdt=b&sl=223&s=TITLE-ABS-KEY((forest*+OR+silvicultur*)+AND+("science-policy+integration"+OR+science+policy+integration+OR+science-policy+interface+OR+coproduction+OR+co-produc*+OR+coprod*+OR+co-creat*+OR+cocreat*+OR+"forest+information"))&relpos=83&citeCnt=13&searchTerm=
https://www-scopus-com.proxy.library.carleton.ca/record/display.uri?eid=2-s2.0-0003074958&origin=resultslist&sort=plf-f&src=s&st1=(forest*+OR+silvicultur*)+AND+("science-policy+integration"+OR+science+policy+integration+OR+science-policy+interface+OR+coproduction+OR+co-produc*+OR+coprod*+OR+co-creat*+OR+cocreat*+OR+"forest+information")&nlo=&nlr=&nls=&sid=099c7af031f3a2c9a8445362ce1b1170&sot=b&sdt=b&sl=223&s=TITLE-ABS-KEY((forest*+OR+silvicultur*)+AND+("science-policy+integration"+OR+science+policy+integration+OR+science-policy+interface+OR+coproduction+OR+co-produc*+OR+coprod*+OR+co-creat*+OR+cocreat*+OR+"forest+information"))&relpos=84&citeCnt=10&searchTerm=
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String
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Database

Total # retained results

First 20 results

# retained results Specificity (%)

String

1 BASE Bielefeld
2 BASE Bielefeld
3 BASE Bielefeld
4 BASE Bielefeld
1 ResearchGate
2 ResearchGate
3 ResearchGate
4 ResearchGate
1 Scopus

2 Scopus

Database

6
17
36
13
31
44

7

2
20
54

Total # screened

4
7
5
2

12

14

Total # retained res# English

20
35
25
10
60
70
20
10
20
60

1 BASE Bielefeld
2 BASE Bielefeld
3 BASE Bielefeld
4 BASE Bielefeld
1 ResearchGate
2 ResearchGate
3 ResearchGate
4 ResearchGate
1 Scopus

2 Scopus

57
83
270
132
116
199
67
32
125
85

6
17
36
13
31
44

7

2
20
52




First 40 results
# retained results Specificity (%)
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First 60 results
# retained results

Specificity (%)

First 80 results

# retained results

6 15

10 25

10 25

4 10

20 50

23 57.5

6 15

2 5

11 27.5

25 62.5
% English % French

100% 0%

100% 0%

19% 81%

31% 69%

100% 0%

100% 0%

0% 100%

50% 50%

100% 0%

100%

0%

6
17
16

6
25
27

7

#N/A

14
36

#N/A

10
28

26.7

10
42
45
12

23
60

#N/A
17
21
8
27
33
7
18
49
Database
BASE
ResearchGate
Scopus
Total
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First 100 results

First 120 results

Specificity (%) |# retained results Specificity (%) |# retained results Specificity (%)
#N/A 0 0
21.25 17 17 #N/A #N/A

26.25 23 23 26 21.7

10 11 11 13 10.8
33.75 31 31 31 25.8
41.25 34 34 39 32.5
8.75 #N/A #N/A 0
0 0 0
225 20 20 20 16.7
61.25 54 54 #N/A #N/A

Total # screened Total # retained results

542
414
210
1166

2

72
84
72
28
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First 140 results First 160 results First 180 results
# retained results Specificity (%) |# retained results Specificity (%) |# retained results
0 0
0 0
31 221 33 20.6 34
13 9.3 #N/A #N/A
#N/A #N/A 0
40 28.6 42 26 44
0 0
0 0
20 14.3 #N/A #N/A
0 0
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First 200 results

First 220 results

First 240 results

Specificity (%) |# retained results Specificity (%) [# retained result: Specificity (%) [# retained result:
0 0 0
0 0 0
18.9 35 17.5 37 16.8 37
0 0
0 0
24 44 22 #N/A #N/A
0 0 0
0 0 0
0 0 0
0 0 0
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First 260 results
# retained result: Specificity (%)

First 280 results
# retained result: Specificity (%)
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First 300 results
# retained result:

O 00 o0 o0 oo Moo

39 1

O O O O O O O o O O

39 13.

O O O O O O O O O O

#N/A
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Included Full
texts to be agreement
validated with Percent full
Stage Number (15%) Completed validator agreement
Full-text screening (after duplicate 158 24 24 23 95.8
Data extraction 122 18 32 10 31.3
0.84375
-
Agreement Percentage 20
(7]
Full 10 5 15
Good 17 ;.g
Fair 3 g 10
O
P
oor 2 g 5
prd
0
Fu

Page 170 of 406



Page 171 of 406 Ecological Solutions and Evidence: Confidential review copy

Good agreement Fair agreement Poor agreement
(additions or Percent (additions or (adjustments or Percent
adjustments to 1- good adjustments to 3- Percent fair additions to 9+ poor
2 questions) agreement 8 questions) agreement questions) agreement
NA NA NA
17 53.1 3 9.4 2 6.3
N
B em
J Good Fair Poor
Agreement level
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number

0 N O 0o WN -

W W W NN NDNDNDDNDNDNDNDNDNNDN=22 2 A QA aQaa aaaa
N = O © 0o NOoO O WN -~ 0 © 0o NO O Phd W N -~ 0O 0o
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Date validated

11/25/2020
11/25/2020
11/25/2020
11/25/2020
11/25/2020
11/25/2020
11/25/2020
11/25/2020
11/25/2020
11/25/2020
11/25/2020
11/25/2020
11/25/2020
11/25/2020
11/25/2020
11/25/2020
11/25/2020
11/25/2020
11/25/2020
11/25/2020
11/25/2020
11/25/2020
11/25/2020
11/25/2020
11/25/2020
11/25/2020
11/25/2020
11/25/2020
11/25/2020
11/25/2020
11/25/2020
11/25/2020

project

I T T T R R R R S e i T i T T i S T S T Y S~ - S - SN S A

number between screening agreement with
123 Excluded Yes
122 Excluded Yes
18 Excluded Yes
105 Excluded Yes
142 Included Yes
31 Included Yes
112 Included Yes
146 Included Yes
24 Included Yes
137 Included Yes
58 Included Yes
91 Included Yes
22 Included No
65 Included Yes
97 Included Yes
113 Included Yes
111 Included Yes
16 Included Yes
130 Included Yes
148 Included Yes
176 Included Yes
134 Included Yes
49 Excluded Yes
119 Included Yes

96 NA - record removed as duplicate
82 NA - record removed as duplicate

8 NA - record removed as duplicate
57 NA - record removed as duplicate
73 NA - record removed as duplicate
83 NA - record removed as duplicate
20 NA - record removed as duplicate
56 NA - record removed as duplicate
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Validatio

n item

25
26
10
11
12
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Date validated

12/23/2020
12/28/2020
12/29/2020
12/23/2020
12/23/2020
12/23/2020
12/29/2020
12/29/2020
2/2/2021
1/13/2021
1/13/2021
1/13/2021
1/29/2021
1/29/2021
1/29/2021
3/30/2021
04/13/2021
04/13/2021
4/29/2021
2/7/2021
2/7/2021
2/7/2021
1/15/2021
1/15/2021
1/15/2021
1/29/2021
1/29/2021
2/7/2021
2/7/2021
12/29/2020
12/29/2020
12/29/2020

Covidence
record
number
119
19
134
132
70
110
132
53
55
126
149
79
67
135
43
unk
174
158
136
166
24
50
45
142
139
94
106
65
27
127
57
131
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Validator
Extractor project
project member member
Item short citation ID ID

Tokola & Mustalahti, 2019
Aurenhammer 2020
Bayne et al. 2016
Amorelli 2016

de Arano 2014

Arnold 2014

Knoepp et al. 2019
Aggestam and Weiss 2011
Gulbrandson 2008

D'Eon and MacAfee, 2016
Berger and Rey 2004
Buttoud 2014

Gonzalez and Kroger 2020
Santos 2018
Gret-Regamey et al. 2017
Ollivier and Grulois
Landry 2009

Monnet 2005

Price et al. 2015

Innes 2002

Chazdon et al 2017
Driscoll et al 2012

O O ONDNDNNOOOOONNNOOOOOO OGO OTWwWwW

Guldin 2003 10
Carvalho 2016 10
Fleischman and Briske 2016 10
(Joa & Schraml, 2020) 10
DeYoe & Hollstedt, 2004 10
Joyce 2003 10
Janse & Konijnendijk, 2007 10
Afxantidis 2009 11
Basnet and Karki 2020 11

Boutinot 2000 11
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Validator
agreement level Notes
Good

Full

Good
Good

Full

Full

Good
Fair
Good

Full

Good
Good
Good

Full

Good

Full Didn't take record number before checking it off and then Covidence hides it... might be ab
Good
Good
Good Requested by extractor
Good
Fair
Good
Poor
Good
Good
Fair

Poor

Full

Full

Full

Good

Full
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Covidence entry #|Author/Date Title

41 Koshollek 2020 Bridging the gender gap in forest stewardship: Facilitating pr
49 Zalakevi¢ius 2005 Wildlife response to climate warming: Evidence, future resea

75 Tikkanen 2005 Research agenda to strengthen science - Policy interface un
145 Kamelarczyk 2013 Environmental science-policy interactions:the example of fore
155 Gosselin 2004 Some conditions that could promote science-policy interactio
159 Gosselin 2004 Partnership to build a national directive
179 Pennec 2015 Etude de I'habitat des bonobos dans la forét de Manzano (RI
109 Aggestam 2011 Innovation in EU forestries: A science-policy dialogue

34 Jurges 2019 International silvicultural research for forestry practice — Proft

151 Saarela 2018 From pure science to participatory knowledge production? R
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URL/DOI
https://www.scopus.com/inward/record.uri?eid=2-s2.0-8

https://www.scopus.com/inward/record.uri?eid=2-s2.0-8

https://www.scopus.com/inward/record.uri?eid=2-s2.0-2
https://curis.ku.dk/portal/da/publications/environmental-:
https://hal.inrae.fr/hal-02583660
https://hal.inrae.fr/hal-02583662

ResearchGate or http://journals.openedition.org/primatc
https://www.scopus.com/inward/record.uri?eid=2-s2.0-8
https://www.scopus.com/inward/record.uri?eid=2-s2.0-8
http://hdl.handle.net/10.1093/scipol/scy039



https://www.scopus.com/inward/record.uri?eid=2-s2.0-85088600188&partnerID=40&md5=41003712b7786ba7ecd4dafa20ac64cd
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85011223630&doi=10.1080/13921657.2005.10512403&partnerID=40&md5=5f4cbbef1b4f4bf83b440561a7771e1a
https://www.scopus.com/inward/record.uri?eid=2-s2.0-22044456451&partnerID=40&md5=3423e112495118d2e315fbaba54999f5
https://curis.ku.dk/portal/da/publications/environmental-sciencepolicy-interactions(f7d9be29-6b50-4c99-8a63-553f87efcc4c).html
https://hal.inrae.fr/hal-02583660
https://hal.inrae.fr/hal-02583662
http://journals.openedition.org/primatologie/1942
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84890221261&partnerID=40&md5=d56c8a88a6ce4e318348d0f976b98741
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This datasheet includes extracted and cleaned data for the paper Westwood et al. (in revision

Sheet Description

Variable codes Descriptions of the variable codes used in su
DATA Full dataset, cleaned after export from covide
COUNTRYXYEARXEFFECTxIKxKETYPE Datasheet which isolates the variables of 'Co
KETYPEXEFFECTXCOUNTRYXYEARXIK Datasheet which isolates the variables of 'Kn
KEYWORDSXYEAR Datasheet which isolates the variables of 'Ke
ITEMTYPEXYEARXEFFECTXIK Datasheet which isolates the variables of 'ltel

IKxXYEARXFORMATXITYPEXEFFXKETYPE Datasheet which isolates the variables of 'Inc
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:nce (raw data available in Appendix 5)
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COVNUM
SHORTCIT
FULLCIT
FORMAT
KEYWORDS
COUNTRIES
FUNDERS
ITEMTYPE

ITEMTYPE_clean
ITEMTYPE_clean_short

EFFECT
KETERMS
KETYPE

KETYPE_clean_typology

OBIJECTIVE
FINDINGS
IK
KEBETWEEN
KEWITHIN
PRODUCERS
USERS
NOTES
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Description

Item number given by Covidence

Short citation (author year)

Full item citation

Format of presented item (peer-reviewed paper, gray literature, thesis, presentation, etc.)

Item keywords, separated by semicolons

Countries included in item, separated by semicolons

Funders of item where identified, separated by semicolons

Item is a case study presenting an example of KE, theoretical framework for how knowledge exchange does or
A cleaned version of 'ITEMTYPE' where items categorized as 'other' were re-coded into new or existing catego!
A version of 'ITEMTYPE_CLEAN' where categories were given short codes for ease of analysis

Whether the item evaluates the effectiveness of the KE technique presented therein (yes or no)

Terms used in the item as a synonym for knowledge exchange, separated by semicolons

Type of KE (solicited, loading dock, coproduction, network, or other)

A version of 'KETYPE' where responses were re-coded into the typology given in Westwood et al. 2021

Long form text describing objective of item. Quotes indicated text directly pasted from item. Semicolons separ
Long form text describing main findings or recommendations of the item. Quotes indicated text directly paste«
Whether the item includes Indigenous knowledge, traditional knowledge, or non-Eurocentric ways of knowing
Item describes KE between producers of knowledge and users of knowledge

Item describes KE within a group that includes both producers of knowledge and users of knowledge

List of institutions who are knowledge producers, sector, % of named coauthors. Institutions separated by serr
List of institutions who are knowledge users, sector, % of named coauthors. Institutions separated by semicolc
Additional information added by the data extractor of that item
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Mediterranean Regional Office of the European Forest Institute (EFIMED), 100%

NA

NA

NA

NA

International Union of Forest Research Organizations (IUFRQO), NGO, 100%; Center for Internatior
NGOS, NA; Government, NA; Associations & Concessionaires, NA; Researchers/Field Assistants,
NA

NA
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Ontario Ministry of Natural Resources, government, 0%

Technical University of Munich, academia, 50%; Bavarian State Institute of Forestry, academia, 5C
NA

NA

NA

NA

NA

International Union of Forest Research Organizations Forest Science-Policy Interface, consortium,
International Union of Forest Research Organizations (IUFRO), 0%

NA

No

IUFRO, NGO, 100%

Food and Agriculture Organization (FAO) funded projects, NGO, 33%; Faculty of Forest SCiences
Gouvernement de Quebec; 100%

NA

NA

NA

University of Eastern Finland, academia, 100%

Institute for Forest Policy and Nature Conservation, academia, 100%

NA

Laval University, academia, 80%; Natural Resources Canada (Canadian Forest Service, Laurentia
Canadian Wood Fibre Centre, Canadian Forest Service, Natural Resources Canada, government,
Natural Resources Canada, government, 100%

NA

NA

NA

NA

US Forest Service, 50%; USA Universities, 50%

International Research Group on Wood Protection (IRG), NGO, NA; University of Goettingen, acac
University of Canterbury, academia, 33%; Scion, academia, 33%; AgResearch, academia, 33%
Food and Agricultural Organization of the United Nations, agency, 100%

University of Florida, academia, 100%

Indian forest officials, government, 0%; USDA, government, 0

NA

NA

NA

Kenya Forestry Research Institute, government, NA

University of Copenhagen, academia, 50%; Danish Council for Development Research, governme
International Union of Forest Research Organizations (IUFRO), consortium, 0%

NA

NA

University of Manchester, academia, 100%

Finnish Environment Institute, government, 100%

Forestry Research Institute of Ghana, government, 100%

NA

NA

Members of the Table de Concertation AC 043-20 including approximately 17 participants from go
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University Bourgogone, Franche-COmte, academic, 25%; University of Malta, academic, 25%; UK
Centre Forestier, training organization, 100%

I'Association Internationale ForA?ts MA©diterranA©ennes, NGO, 100%

|&€™UnitA© de Recherches ForestiAres MA®©diterranA©enne de 14€ ™ Institut National de Rech
NA

Doi Tiew villagers, community, NA; Universite Paris Ouest Nanterre-La Defense, academia, 100;
FORREX, 100%

NA

NA

NA

NA
NA
NA
NA
The Nature Conservancy, 0%; The Wilderness Society, 0%; Defenders of Wildlife, 0%; Western W
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USERS NOTES

Department of Madre de Dios (Peru), government, NA

International Union for the Conservation of Nature Thesis examined four knowledge exchange initiative
Governments, NA; Forest Sector, NA; Not specifie NO

NA no

NA NA

NA Article based on a desk review of research organizat
NA This article is sound and provides a very thorough fr:
NA Good overview of the knowledge exchange process
NA

NA NA

University of the Highlands and Islands, academia, 8.3%; INRAE, government, 8.3%; University of Eas
NA

U.S. Forest Service, 100% NA

NA Although a model like 'loading dock' was proposed, \
Department of Forests and Soil Conservation, government, 0%

NeighbourWoods 0% No

NA NA

US Forest Service 0%; National Park Service 0%; NA

NA This article is a summary of knowledge exchange co
International Union of Forest Research Organization, NGO, 50%; Institute of Forest, Environmental anc
NA NA

NA NA

NA Since this paper was a summary of so many differen
CIFOR, NGO, NA No

NA No

NA

NA NA

Harvard Forest, 15%; US Dept of Agriculture, 15% This is a paper that presents relevant details from fiv
NA This study is a summary of a panel discussion during
NA NA

NA Solid article evaluating the integration of policy into s
NA Definition: "Participatory forestry is a management pi
USDA, government, 100% NA

NA The article reported on a survey of forest scientists a
NA | really enjoyed reading this article and | agree with tl

UNESCO World Heritage Committee (WHC) 0%; | NA
US federal government 0%, US Secretary of Agric No

NA No
Forestry Commission (FC), 0%; Institute of Charte NA
EFIMED, government, 100% NA
NA NA
NA The methods are strange to me in this one - using qt
NA This paper is interesting because it mentions the sci¢
NA NA
European Union, government, NA No
NGOS, NA; Government, NA; Associations & Con NA
NA NA

NA
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Ontario Ministry of Natural Resources, governmen NA
Technical University of Munich, academia, 50%; B This article is so unintelligible and poorly written that

NA

NA No

NA This article is a very good example of knowledge exc
NA NA

NA Good overview of a successful past experience and

International Union of Forest Research Organizations Forest Science-Policy Interface, consortium, 20%
International Union of Forest Research OrganizatitNo

NA Interesting case study on knowledge exchange betw
No No

IUFRO, NGO, 100% IUFRO is a global association of forestry research or
National forest programmes, government, NA; FA(None

NA

NA NA

NA

NA

NA No

Institute for Forest Policy and Nature Conservatior Poor English made comprehension difficult.

NA No

Laval University, academia, 80%; Natural Resourc NA
Canadian Wood Fibre Centre, Canadian Forest Service, Natural Resources Canada, government, 100¢

NA It's a talk from a conference, a powerpoint slide deck
NA The word used to capture the idea of 'knowledge bra
NA

NA

NA

NA

IRG, NGO, NA; University of Goettingen, academia, 33.2%; Norwegian Institute of Bioeconomy Reseal
NA None

Food and Agricultural Organization of the United NNo

NA The authors developed a framework for knowledge €
Indian forest officials, government, 0%; USDA, government, 0

NA NA

NA NA

NA

Kenya Forest Services, government, NA
University of Copenhagen, academia, 50%; Danis NA
International Union of Forest Research Organizations (IUFRO), consortium, 0%

NA More on the policy side than science. Not much abot
NA No

University of Manchester, academia, 100%

NA This paper may be very useful in how we structure o
Forestry Research Institute of Ghana, government, 100%

NA

NA NA

Members of the Table de Concertation AC 043-20 No



Ecological Solutions and Evidence: Confidential review copy

NA Proceedings from an international (EU-centred) conf
NA

NA NA

NA

NA NA

Doi Tiew villagers, NA; Universite Paris Ouest Nanterre-La Defense, academia, 100;

NA The paper focuses on then-emerging technology too
NA Non

NA

NA NA

NA

NA No

NA

La Corporation de gestion de la ForA2t de 1€ ™Aigle (CGFA), socially-owned enterprise, NA
US Forest Service, 0%; US Fish & Wildlife Service NA
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's but didn't provide enough detail about the initiatives.

tions in three countries, however, | think it is worth noting that two of the reviewed organizations (CIFOI
amework for knowledge transfer together with a very interesting case study. This is a solid reference.
for Urban forestry with several examples from North America and Europe

tern Finland, academia, 8.3%; Natural Resources Institute Finland, academia, 8.3%; University Stefan

whereby knowledge producers answer defined questions, the authors advocated for deliberate and mo

irroborated by presenting several case studies. Each case study has a unique structure in terms of gen
1 Natural Resource Policy, academia, 50%

it regions and sectors, and the author did not describe their involvement with any of them, | have electe

re case studies conducted by members of the LTER network. They collectively cut across many situatic
g a conference on policy-science interactions in Europe for Small- and Medium Enterprises (SME)

science in Norway and Sweden.
ractice in which forests are controlled as common property by forest dependent communities who shar:

ind policy makers from Europe. Questionnaires were mailed to 229 participants, 77 participants from 4(
heir important concluding paragraph: "Finally, although the design of the scientific process is intended -

ualitative interviews and doing statistical analysis on them. It's not to discredit it, just to flag that it's stra
ence-policy gap and produces information to fill a specific part of that gap, but it does so by creating an
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(it is hard to properly assess.

change between indigenous people and provincial governments (i.e. BC) and the many challenges of ir

learnings from it.
©; Division 6 - Social, Economic, Information and Policy Sciences, NGO, 20%; Division 1 - Silviculture,

reen forest owners in Finland.

rganizations. | put it in the NGO sector but | am not sure whether it is a good fit.

%; Canadian Institute of Forestry, NA; Canadian Woodlands Forum, consortium, NA; Partenariat Innov

ker' is 'un transporteur' ou 'un transporteur professionel'

rch, government, 16.6%; University of Ljubljana, academia, 16.6%; DJ Timber Consultancy Limited, inc

axchange from Monroe et al 2007, the framework has three levels, information sharing, skills building, ¢

ut knowledge exchange here.

ur analysis for CFS
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‘erence. Distribution of knowledge producers ID'ed above are co-authors only. Contributions list include

iIs to use with knowledge exchange, but the focus is really on knowledge management within and betw
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R and IUFRO) are international thus extending the focus of the article.

cel Mare, academia, 8.3%; University of Aberdeen, academia, 8.3%; Forest Research Institute, governme

ire effective means of knowledge transfer to users

1erating the knowledge and sharing it; however, it remains a very high level summary of existing knowledg

2d not the fill out the above to questions.

ons within the USA and highlight different models/approaches. Shows that outreach and uptake activities ¢

‘e decision-making authority among themselves, and use those resources to support their subsistence-orie

0 European countries responded. However the participants' countries were not listed to provide anonymity
to promote rational thought and exploration of the unknown, assuming that the policy-making process is e

inge. Mainly that's because it's trying to quantify qualitative data. | don't understand the benefit of that.
1other loading-dock style paper
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ntegrating TEK (Traditional Ecological Knowledge) and "western science" into forest policy.

International Union of Forest Research Organizations, Vienna, Austria, NGO, 20%; United States Develoy

ration ForA2t, NA; House of Commons Standing Committee on Natural Resources, government, NA; US F

Justry, 16.6%; Heinz-Piest-Intitute for Skilled Crafts, government, 16.6%; LNEC, academia, 16.6%

and knowledge generation. The framework was used to analyse the knowledge exchange activities of grac
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3d in document is extensive.

/feen organizations.
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ant, 8.3%; Swedish University of Agricultural Sciences, academia, 8.3%; Wildlife and Forestry Department

|e on specific topics rather then advancing our understanding of knowledge exchange per se.

are quantifiable; however, impact remains obscure to measure.

2nted agricultural lands and household economies"

7. In addition, it is not clear whether there was a respondent from the author's institute.
:qually rational may be unwarranted. People who successfully span the boundaries between the scientific
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oment of Agriculture, Forest Service, Research and Development, Washington, DC, USA, government, 20

‘orest Service, government, NA; Tembec, industry, NA; J.D. Irving Ltd., industry, NA; Corner Brooker Pulp

duate students and then develop guidelines and strategies for effective knowledge exchange
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., Belgium, government, 8.3%; Karelia University of Applied Sciences, academia, 8.3%; Estonian Universit

arena and the policy arena have learned to live with this dichotomy. That does not make one right and the
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1%; Skov & Landskab, Danish Centre for Forest, Landscape and Planning, NGO, 20%
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y of Life Sciences, academia, 8.3%; Latvia University of Life Sciences and Technologies, academia, 8.3%

» other wrong. It just makes them different. Scientists who hope to be effective boundary spanners betwee!
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n forest science and forest policy need to learn how to celebrate the differences between the two."
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COVNUM YEAR ITEMTYPE_clean_short EFFECT KETYPE_clean_typology
57 2020 Other No Network
70 2014 Other No Network
29 2016 Case study No Collaborative
42 2018 Other No Multiple
19 2009 Original research No Collaborative
19 2009 Original research No Collaborative
126 2016 Case study Yes Collaborative
110 2014 Original research No Not applicable
57 2020 Other No Network
27 2007 Case study Yes Solicited
17 2020 Original research Yes Collaborative
57 2020 Other No Network
110 2014 Original research No Not applicable
137 2009 Theoretical framework No Collaborative
3 2016 Case study No Network
67 2020 Theoretical framework No Not applicable
4 2017 Theoretical framework No Network
70 2014 Other No Network
27 2007 Case study Yes Solicited
171 2014 Original research Yes Network
6 1998 Case study No Not applicable
147 2013 Case study No Not applicable
174 2009 Original research No Network
126 2016 Case study Yes Collaborative
7 2015 Theoretical framework No Network
166 2002 Other No Not applicable
111 2017 Case study No Not applicable
158 2005 Case study Yes Collaborative
130 2012 Case study No Solicited
88 2011 Case study No Collaborative
125 2019 Theoretical framework No Collaborative
95 2017 Theoretical framework No Collaborative
177 2005 Case study No Solicited
127 2019 Theoretical framework No Collaborative
106 2004 Other No Solicited
110 2014 Original research No Not applicable
19 2009 Original research No Collaborative
35 2020 Other No Network
57 2020 Other No Network
67 2020 Theoretical framework No Not applicable
48 2020 Original research No Collaborative
78 2020 Original research No Not applicable
110 2014 Original research No Not applicable
174 2009 Original research No Network
70 2014 Other No Network
27 2007 Case study Yes Solicited
110 2014 Original research No Not applicable

19 2009 Original research No Collaborative



17
110
136

27

17
151

77
103
116
119

70
147
136
176

17
162
168
167
129
128
149
110

35

64

39

11

91

94

19
152

70
137

42

47

57
139

38

15

42

74

16

70
136

27

42

19
143

17
140

19
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2020 Original research
2014 Original research
2015 Case study

2007 Case study

2020 Original research
2019 Original research
2018 Other

2015 Case study

2013 Original research
2019 Original research
2014 Other

2013 Case study

2015 Case study

2015 Case study

2020 Original research
2013 Case study

2009 Original research
2015 Case study

2009 Other

2009 Original research
2004 Theoretical framework
2014 Original research
2020 Other

2018 Case study

2014 Other

2014 Theoretical framework
2020 Original research
2020 Original research
2009 Original research
2009 Original research
2014 Other

2009 Theoretical framework
2018 Other

2020 Original research
2020 Other

2016 Theoretical framework
2020 Original research
2012 Other

2018 Other

2020 Original research
2020 Original research
2014 Other

2015 Case study

2007 Case study

2018 Other

2009 Original research
2008 Original research
2020 Original research
2007 Case study

2009 Original research

Yes
No
No
Yes
Yes
No
No
Yes
No
No
No
No
No
No
Yes
Yes
Yes
No
No
No
No
No
No
No
No
Yes
Yes
No
No
Yes
No
No
No
No
No
No
Yes
No
No
No
No
No
No
Yes
No
No
No
Yes
No
No
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Collaborative
Not applicable
One-way
Solicited
Collaborative
Solicited
Collaborative
Network
Network
Collaborative
Network

Not applicable
One-way
Network
Collaborative
Network
Collaborative
Collaborative
Network
Network
Solicited

Not applicable
Network
Collaborative
Not applicable
One-way
Collaborative
Not applicable
Collaborative
Collaborative
Network
Collaborative
Multiple
Network
Network
Solicited
Collaborative
Not applicable
Multiple

Not applicable
Not applicable
Network
One-way
Solicited
Multiple
Collaborative
Network
Collaborative
Collaborative
Collaborative
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113
70

57
61
160
135
99
121
133
36
79
161
154
172
71
87
169
59
45
159
132
54
146
107
131
92
141
117
164
24
100
85
57
25
136

134
110
55
57
110
67

81
136
17
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1998 Case study

2017 Case study

2014 Other

2016 Case study

2020 Other

2004 Case study

2011 Case study

2018 Case study

2004 Original research

2003 Original research

2018 Original research

2004 Theoretical framework
2014 Theoretical framework
2008 Case study

2014 Other

2009 Other

2003 Theoretical framework
2012 Theoretical framework
2010 Other

2008 Original research

2003 Other

2004 Other

2019 Other

2009 Other

2004 Theoretical framework
2004 Theoretical framework
2000 Other

2015 Theoretical framework
2007 Theoretical framework
2015 Original research

2019 Original research

2017 Theoretical framework
2003 Other

2018 Case study

2020 Other

2020 Theoretical framework
2015 Case study

2015 Theoretical framework
2016 Theoretical framework
2014 Original research

2008 Case study

2020 Other

2014 Original research

2020 Theoretical framework
2020 Case study

2019 Case study

2015 Case study

2020 Original research

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
Yes
No
Yes
No
No
Yes
No
Yes
No
No
No
No
No
No
Yes

Not applicable
Not applicable
Network
Network
Network
Network
Collaborative
Network
Collaborative
Collaborative
Collaborative
Collaborative
Solicited
Network
Collaborative
Network
Network
Network

Not applicable
Not applicable
Network
Collaborative
Network
Collaborative
Network
Collaborative
Collaborative
Collaborative
Network

Not applicable
Solicited
One-way
Network
Collaborative
Network
Collaborative
One-way
Network
Solicited

Not applicable
Collaborative
Network

Not applicable
Not applicable
Collaborative
Network
One-way
Collaborative
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17
142
17
70
153
137
70
136
176
19
27
55
17
124
110
165
70
43
27
17
97
68
150
136
43
110

126

97
139
98
31
182
21
65
58
50

110
110
145
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2014 Other

2020 Original research

2016 Original research

2020 Original research

2014 Other

2006 Case study

2009 Theoretical framework
2014 Other

2015 Case study

2015 Case study

2009 Original research

2007 Case study

2008 Case study

2020 Original research

2017 Case study

2014 Original research

2010 Case study

2014 Other

2017 Original research

2007 Case study

2020 Original research

2009 Case study

2014 Original research

2013 Original research

2015 Case study

2017 Original research

2014 Original research

1998 Case study

2016 Case study

2015 Theoretical framework
2009 Case study

2016 Theoretical framework
2004 Case study

2019 Original research

2018 Original research

2000 Case study

2003 Original research

1998 Case study

2012 Other

2011 Theoretical framework
2014 Original research

2014 Original research

2013 Theoretical framework

No
Yes
No
Yes
No
No
No
No
No
No
No
Yes
Yes
Yes
No
No
Yes
No
Yes
Yes
Yes
No
No
No
No
Yes
No
No
Yes
No
No
No
No
No
Yes
No
No
No
No
Yes
No
No
Yes

Network
Collaborative
Not applicable
Collaborative
Network
Collaborative
Collaborative
Network
One-way
Network
Collaborative
Solicited
Collaborative
Collaborative
Collaborative
Not applicable
Collaborative
Network
Collaborative
Solicited
Collaborative
Not applicable
Not applicable
Collaborative
One-way
Collaborative
Not applicable
Not applicable
Collaborative
Network

Not applicable
Solicited
Collaborative
Collaborative
Solicited
Collaborative
Network
Collaborative
Multiple
Collaborative
Not applicable
Not applicable
Network
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COUNTRIES_SI
IK MPLIFIED UNIQUE COUNTRIES
No Afghanistan Afghanistan
No Algeria Algeria
No Argentina Argentina
Yes Australia Australia
No Australia Bangladesh
No Australia Belgium
No Australia Bhutan
No Bangladesh Brazil
No Bangladesh Bulgaria
No Belgium Cameroon
No Belgium Canada
No Bhutan Canada
No Brazil Chile
Yes Brazil China
No Brazil Colombia
Yes Brazil Columbia
No Brazil Costa Rica
No Bulgaria Croatia
No Bulgaria Denmark
No Cameroon Ecuador
No Canada Estonia
No Canada Finland
No Canada France
No Canada Gambia
No Canada Germany
No Canada Ghana
No Canada Greece
No Canada Guatemala
No Canada Guinea-Bissau
No Canada India
Yes Canada Indonesia
Yes Canada Iran
Yes Canada Italy
Yes Canada Java
No Canada Kenya
No Chile Latvia
No Chile Malaysia
No China Mexico
No China Morocco
Yes Colombia Mozambique
No Colombia Myanmar
Yes Columbia NA
No Costa Rica Namibia
No Costa Rica Nepal
No Croatia Netherlands
No Denmark New Zealand
No Ecuador Nicaragua

No Ecuador Norway



No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
Yes
No
Yes
Yes
Yes
No
Yes
Yes
Yes
Yes
No
No
No
No
No
Yes
No
No
No
No
No
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Estonia
Finland
Finland
Finland
Finland
Finland
Finland
Finland
Finland
Finland
France
France
France
France
France
France
France
France
France
France
France
Gambia
Germany
Germany
Germany
Germany
Germany
Germany
Ghana
Ghana
Greece
Guatemala
Guinea-Bissau
Guinea-Bissau
India
India
India
India
Indonesia
Indonesia
Iran

Italy
Italy
Italy
Java
Kenya
Kenya
Latvia
Latvia
Malaysia

Pakistan
Peru
Poland
Portugal
Portugal
Romania
Slovenia
Solomon Islands
South Africa
Spain
Sweden
Tanzania
Thailand
Tunisia

UK

USA
Vietnam
Zambia
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No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
No
Yes
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No

Mexico
Mexico
Morocco
Mozambique
Myanmar
NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA
Namibia
Nepal
Nepal
Netherlands
New Zealand
New Zealand
Nicaragua
Norway
Pakistan
Peru

Peru

Peru

Peru
Poland
Poland
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No Portugal
No Portugal
No Portugal
No Romania
No Slovenia
Yes Solomon Islands
Yes South Africa
No Spain
No Spain
No Spain
No Sweden
No Sweden
No Sweden
No Sweden
No Sweden
No Tanzania
Yes Thailand
No Tunisia
No UK

No UK

No UK

No UK

No UK

No UK

No UK

No USA
No USA

No USA
No USA

No USA

No USA
Yes USA

No USA

No USA
No USA
No USA
No USA

No USA
Yes USA
Yes USA

No Vietnam
No Zambia

No Zambia
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COVNUM YEAR ITEMTYPE_clean_short EFFECT KETYPE_clean_typology
58 1998 Case study No Collaborative
21 2000 Case study No Collaborative
98 2004 Case study No Collaborative

158 2005 Case study Yes Collaborative
153 2006 Case study No Collaborative
55 2008 Case study Yes Collaborative
165 2010 Case study Yes Collaborative
88 2011 Case study No Collaborative
160 2011 Case study No Collaborative
126 2016 Case study Yes Collaborative
64 2018 Case study No Collaborative
85 2018 Case study Yes Collaborative
131 2000 Other No Collaborative
159 2004 Other No Collaborative
19 2009 Original research No Collaborative
168 2009 Original research Yes Collaborative
31 2019 Original research No Collaborative
119 2019 Original research No Collaborative
91 2020 Original research Yes Collaborative
5 2011 Theoretical framework Yes Collaborative
92 2015 Theoretical framework No Collaborative
95 2017 Theoretical framework No Collaborative
125 2019 Theoretical framework No Collaborative
25 2020 Theoretical framework Yes Collaborative
140 2007 Case study No Collaborative
167 2015 Case study No Collaborative
29 2016 Case study No Collaborative
124 2017 Case study No Collaborative
1 2020 Case study No Collaborative
54 2009 Other No Collaborative
154 2014 Other No Collaborative
77 2018 Other No Collaborative
121 2003 Original research No Collaborative
99 2004 Original research No Collaborative
152 2009 Original research Yes Collaborative
150 2013 Original research No Collaborative
43 2017 Original research Yes Collaborative
133 2018 Original research No Collaborative
38 2020 Original research Yes Collaborative
48 2020 Original research No Collaborative
17 2020 Original research Yes Collaborative
107 2004 Theoretical framework No Collaborative
36 2004 Theoretical framework No Collaborative
137 2009 Theoretical framework No Collaborative
127 2019 Theoretical framework No Collaborative
61 2004 Case study No Network
161 2008 Case study No Network

162 2013 Case study Yes Network
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176
103

135
81
172
129
70
132
57
35
65
143
128
116
171
47
71
13
146
141
53
87
145

97
113
111
169

15

39

59

68
117
142

94

16

74

78

67
147
136
166

45
100
106
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2015 Case study

2015 Case study

2016 Case study

2018 Case study

2019 Case study

2009 Other

2009 Other

2014 Other

2019 Other

2020 Other

2020 Other

2003 Original research

2008 Original research

2009 Original research

2013 Original research

2014 Original research

2020 Original research

2003 Theoretical framework
2004 Theoretical framework
2004 Theoretical framework
2007 Theoretical framework
2011 Theoretical framework
2012 Theoretical framework
2013 Theoretical framework
2015 Theoretical framework
2017 Theoretical framework
1998 Case study

2009 Case study

2017 Case study

2017 Case study

2010 Other

2012 Other

2014 Other

2008 Original research

2014 Original research

2015 Original research

2016 Original research

2020 Original research

2020 Original research

2020 Original research

2020 Original research

2020 Theoretical framework
2013 Case study

2015 Case study

2002 Other

2003 Other

2003 Other

2004 Other

No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Network
Network
Network
Network
Network
Network
Network
Network
Network
Network
Network
Network
Network
Network
Network
Network
Network
Network
Network
Network
Network
Network
Network
Network
Network
Network
Not applicable
Not applicable
Not applicable
Not applicable
Not applicable
Not applicable
Not applicable
Not applicable
Not applicable
Not applicable
Not applicable
Not applicable
Not applicable
Not applicable
Not applicable
Not applicable
Not applicable
One-way
Not applicable
Network
Network
Solicited
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174
110
11
24
177
27
130
182
164
151
149
79
139
134
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2012 Other

2018 Other

2009 Original research

2014 Original research

2014 Theoretical framework
2017 Theoretical framework
2005 Case study

2007 Case study

2012 Case study

2018 Original research

2019 Original research

2019 Original research

2004 Theoretical framework
2014 Theoretical framework
2016 Theoretical framework
2016 Theoretical framework

No
No
No
No
Yes
No
No
Yes
No
Yes
Yes
No
No
No
No
Yes

Multiple
Multiple
Network
Not applicable
One-way
One-way
Solicited
Solicited
Solicited
Solicited
Solicited
Solicited
Solicited
Solicited
Solicited
Solicited
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Yes
No
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No
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No
No
No
No
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No
No
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No
No
Yes
No
Yes
Yes
Yes
No
No
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COVNUM YEAR
125
25
91
21
57
71
125
50
47
77
77
21
45
113

99
125
77
71
94
99
126
116
133
85
68
124
74
126
65
19
97
94
78
61
78
116
11
61
59
91
15
47
106
125
95
21
95
61
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KEYWORD_SIMP KEYWORD_ORIG LANG
2019 Indigenous Indigenous EN
2020 Research-policy linkage Research-policy linkage EN
2020 forest intiatives forest intiatives EN
2000 Forest planning Forest planning EN
2020 REDD+ REDD+ EN
2003 Ecosystem Ecosystem EN
2019 knowledge knowledge EN
2012 science communication science communication  EN
2020 shared landscapes shared landscapes EN

2018 Conservation effectivenes Conservation effectiveness EN
2018 Environmental legislation Environmental legislation EN

2000 Risk assessment Risk assessment EN
2003 Forest policy Forest policy EN
2017 good practices good practices EN
2016 Brazil Brazil EN
2004 science-policy interface science-policy interface  EN
2019 Environment Environment EN
2018 Conservation policy Conservation policy EN
2003 Sustainability Sustainability EN
2020 Integrated Forest Manage Integrated Forest Manager EN
2004 scientific community scientific community EN
2016 knowledge exchange knowledge exchange EN
2013 homogeneity homogeneity EN
2018 knowledge transfer knowledge transfer EN
2018 ILK ILK EN
2014 knowledge exchange knowledge exchange EN
2017 coproduction of knowledge coproduction of knowledge EN
2020 Indonesia Indonesia EN
2016 LiDAR LiDAR EN
2003 Likelihood Likelihood EN
2009 forest science forest science EN
2009 Environmental governance Environmental governance EN
2020 Local knowledge Local knowledge EN
2020 adoption adoption EN
2004 forest policy forest policy EN
2020 extension extension EN
2013 social position social position EN
2014 Decision Decision EN
2004 science-policy interface science-policy interface EN
2008 Europe Europe EN
2020 wood mobilization wood mobilization EN
2012 Vegetation dynamics Vegetation dynamics EN
2020 human-wildlife conflict human-wildlife conflict EN
2004 forest sector forest sector EN
2019 traditional traditional EN
2017 Co-production of knowledge Co-production of knowledge EN
2000 Southeast Alaska Southeast Alaska EN

2017 Cultural and ecological resCultural and ecological res EN
2004 scientific community scientific community EN
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27
68
116
95
65
45
92
88
65
24
16
61
67
113
79
57
74
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19
24
78
31
35

97

35
65
97

77
116
13
91
25
103
71
99
39
85
110
79
92
39
43
68
59
95
57
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2007 Urban woodland Urban woodland EN
2014 model model EN
2013 non-industrial private foresnon-industrial private fores EN
2017 Indigenous rights Indigenous rights EN

2003 Natural resource assessmeniNatural resource assessment:EN
2003 science-policy interface Science-policy interface EN
2015 Traditional knowledge Traditional knowledge EN
2011 science policy science policy EN
2003 Participatory approaches Participatory approaches EN
2017 multidisciplinary research multidisciplinary research EN
2020 Sustainable development Sustainable development EN

2004 values values EN
2020 Forest definitions Forest definitions EN
2017 measurement reporting armeasurement reporting antEN
2014 forest policy forest policy EN
2020 Results-based payment Results-based payment EN
2020 knowledge knowledge EN
2020 qualitative comparative anqualitative comparative an: EN
2018 MARISCO MARISCO EN

2009 Science-policy interface Science-policy interfacing EN
2017 New York Declaration on INew York Declaration on FEN

2020 multipurpose trees multipurpose trees EN
2019 Adaptation Adaptation EN
2020 forest products forest products EN
2016 Forest Sector Forest Sector EN
2009 Forest certification Forest certification EN
1998 forestry forestry EN
2020 multifunctionality multifunctionality EN
2003 Stakeholder engagement Stakeholder engagement EN
2009 Traceability Traceability EN
2011 Gaultheria Gaultheria EN
2018 Evidence-based conserva Evidence-based conservatiEN
2013 peer learning peer learning EN
2004 good practices good practice EN
2020 forest land use forest land use EN
2020 science-policy interface Science-policy interface EN
2015 forest owner clubs forest owner clubs EN
2003 Logic Logic EN
2004 values values EN
2014 Interdisciplinarity Interdisciplinarity EN
2018 Namibia Namibia EN
2014 national forest inventory national forest inventory EN
2014 Forest research Forest research EN
2015 Biodiversity Biodiversity EN
2014 Science management inte Science management inter EN
2017 Sustainability Sustainability EN
2014 uptake uptake EN
2008 Forest policy Forest policy EN

2017 Forest policy and manage Forest policy and manager EN
2020 transboundary transboundary EN



78
78
64
98
121
88
98
47
77
106

98
39
110
64
103
87
99

71
71
68
36
54
39
24
103
87
95
124
43
42
77
64
71
31
91
59
64
110

124
24
31
48
67
88
54
15
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2020 sustainable cattle ranchin¢sustainable cattle ranching EN

2020 working landscapes working landscapes EN
2018 Scientific knowledge trans Scientific knowledge transf EN
2004 NPAP NPAP EN
2003 policy analysis policy analysis EN
2011 government laboratories government laboratories EN
2004 peer review peer review EN
2020 large mammal conservaticlarge mammal conservatiol EN
2018 Forest management Forest management EN
2004 innovation innovation EN
1998 integration integration EN
2004 quality assurance quality assurance EN

2014 science-policy interface Science policy interfface  EN
2014 Evidence based decision malEvidence based decision mak EN
2018 Multi-level governance  Multi-level governance EN

2015 knowledge sharing knowledge sharing EN
2012 Analytical theory Analytical theory EN
2004 forest policy forest policy EN
2015 Knowledge systems Knowledge systems EN
2003 Forest Forest EN
2003 Model Model EN
2014 decision support systems decision support systems EN
2004 forest science forest science EN
2009 Global forest policy Global forest policy EN
2014 Socio-ecological systems Socio-ecological systems EN
2017 Bonn challenge Bonn challenge EN
2015 social network social network EN
2012 Forest policy Forest policy EN

2017 Traditional ecological knovTraditional ecological know EN
2017 participatory action resear participatory action researc EN

2017 Trade-off analysis Trade-off analysis EN
2018 forest science-policy interfacforest science-policy interface EN
2018 Forestry legislation Forestry legislation EN
2018 Policy advice Policy advice EN
2003 Criteria and indicators Criteria and indicators EN
2019 Policy design Policy design EN
2020 NEPIs NEPIs EN
2008 Forest science Forest science EN
2018 RIU model RIU model EN
2014 planning principles planning principles EN
2016 Mozambique Mozambique EN
2017 science-stakeholder procescience-stakeholder proces EN
2017 ecological restoration ecological restoration EN
2019 Governance Governance EN
2020 livestock systems livestock systems EN
2020 Global forest politics Global forest politics EN
2011 science-policy interface Science-policy interface EN

2009 Policy arrangements appr«Policy arrangements appro EN
2012 Natural resource managerNatural resource managen EN
1998 natural resources natural resources EN
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74

24
79
92
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133
133
94
57
47
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121
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25
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2017 restoration governance  restoration governance EN

2020 social forestry social forestry EN
2015 Network competence skills Network competence skills EN
2017 environmental policy environmental policy EN
2014 science-policy interface science/policy interface  EN
2015 Climate change Climate change EN
2011 Non-timber forest products Non-timber forest products EN
1998 North America North America EN
2004 knowledge exchange knowledge exchange EN
2018 quality percipience quality percipience EN
2018 consumer preferences  consumer preferences EN
2020 Retention forestry Retention forestry EN
2020 Benefit sharing Benefit sharing EN
2020 social-ecological systems social-ecological systems EN
2012 Knowledge transfer Knowledge transfer EN
2019 science-policy interface science-policy interface EN
2020 climate resilience climate resilience EN
2020 societal demands societal demands EN
2003 social sciences social sciences EN
1998 policy policy EN
2012 boundary spanning boundary spanning EN

2020 Biodiversity conservation Biodiversity conservation EN
2020 local ecological knowledgelocal ecological knowledge EN
2007 science-policy interface Science-policy interface EN
2017 science-policy interface science-policy interface EN
2020 Sustainable management Sustainable management EN

2008 Communication Communication EN
2014 stakeholder involvement stakeholder involvement EN
2020 family forestry family forestry EN
2017 adaptive governance adaptive governance EN
2020 Forest policy Forest policy EN
2003 Assessment capacity Assessment capacity EN

2009 Nongovernment organizat Nongovernment organizatitEN
2018 performance-based desigt performance-based design EN
2017 climate change adaptation climate change adaptation EN

2004 Forest policy Forest policy EN
2019 ecological ecological EN
2020 knowledge exchange knowledge exchange EN
2004 science credibility science credibility EN
2012 Remote sensing Remote sensing EN
2019 ecology ecology EN
2014 forestry forestry EN
2014 forest policy forest policy EN
2003 European forest policy ~ European forest policy EN
2009 capacity building capacity building EN
2015 Research network governan(Research network governanc EN
2015 Research utilization Research utilization EN

2013 decision-making situations decision-making situations EN
2020 Evidence-informed policy Evidence-informed policy EN
2011 knowledge utililization knowledge utililization EN
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2017 large-scale restoration  large-scale restoration EN

2020 wild resource use wild resource use EN
2018 science-policy interface Science-policy interface EN
2012 environmental policy and renvironmental policy and n EN
2018 Forest wood value chain Forest wood value chain EN
2007 Social inclusiveness Social inclusiveness EN
2020 great ape great ape EN
2018 Community-based conserCommunity-based conserv EN
2003 Montreal Process Montreal Process EN
2018 Conservation Conservation EN
2003 Knowledge base Knowledge base EN
2020 Small-scale forestry Small-scale forestry EN
2013 social network analysis  social network analysis EN
2014 Governance Governance EN
2015 peer learning peer learning EN
2014 Scientific knowledge transfeiScientific knowledge transfer EN
2018 forestry industry forestry industry EN
2018 Species conservation Species conservation EN
2004 science relevancy science relevancy EN
2003 Climate change Climate change EN
2020 Nepal Nepal EN
2012 Science-policy interface  Science-policy-interface EN
2015 Climate policy Climate policy EN
2015 Science policy Science policy EN
2020 Germany Germany EN
2018 plantation plantation EN
2019 Knowledge management  Knowledge management EN
2020 forest management forest management EN
2000 Decision making Decision making EN
2015 communities of practice communities of practice EN
2016 South-South Cooperation  South-South Cooperation EN
2020 adoption adoption EN
2020 Agroforestry practices Agroforestry practices EN
2020 conflicts conflicts EN
2014 implementation implementation EN
2004 synthesis and integration synthesis and integration EN
2014 Support system Support system EN
2004 MCPFE MCPFE EN
2020 Indigenous knowledge  Indigenous knowledge EN
2020 Natural resources Natural resources EN
2012 science-policy interface Science-policy interface EN
2020 Participation Participation EN
2018 Ecosystem-based Ecosystem-based EN

2003 Language of uncertainty Language of uncertainty EN
2019 knowledge-policy models knowledge-policy models EN

2014 Conservation policy Conservation policy EN
2017 Indigenous mapping Indigenous mapping EN
2014 Decision making decision-making EN
2018 Decision making Decision making EN

2020 agroforestry practices agroforestry practices EN
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2004 research-to-operations coiresearch-to-operations con EN

2008 science-policy interface Science/policy interface EN
2004 urban forestry urban forestry EN
2020 Policy lab Policy lab EN
2004 urbanization urbanization EN
2020 hurdle model hurdle model EN
2017 Environmental policy Environmental policy EN
2020 private forest owners private forest owners EN
2014 Climate change adaptatior Climate change adaptation EN
2020 conservation conservation EN
2017 Land management Land management EN
2020 regulation regulation EN

2017 Environmental governance Environmental governance EN
2020 forest and landscape restcforest and landscape resto EN
2017 Aichi biodiversity targets  Aichi biodiversity targets EN

2004 Europe Europe EN
2020 Amazon Amazon EN
2020 technology transfer technology transfer EN

2004 forest science-policy interfforest science/policy interfe EN
2020 inter-disciplinary science inter-disciplinary science EN

2019 Scale Scale EN
2015 guidance guidance EN
2016 Knowledge Exchange Knowledge Exchange EN
2009 Institutional analysis Institutional analysis EN
2003 Scientific community Scientific community EN
2003 Decision support Decision support EN
2019 climate change climate change EN
2019 reseach influence in decisreseach influence in decisitEN
2020 Deforestation Deforestation EN

2009 Heterogeneous networks Heterogeneous networks EN
2019 stakeholders perceptions (stakeholders perceptions 0 EN
2000 Consistency evaluation  Consistency evaluation  EN

1998 Science Science EN
2015 science-policy interface Science-policy interface EN
2009 developing countries developing countries EN
2004 extension extension EN
2020 policy tools policy tools EN
2017 climate services climate services EN
2017 Decision making Decision making EN
2009 Discourse analysis Discourse analysis EN
2012 Conservation policy Conservation policy EN
2020 South-south learning South-south learning EN
2007 Public participation Public participation EN
2015 learning communities learning communities EN

2020 Participatory forest managParticipatory forest manag¢EN
2009 research communication research communication EN

2014 Forest management Forest management EN
2014 adoption adoption EN
2011 Forest understory Forest understory EN

2018 World Heritage World Heritage EN
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2016 enhanced forest inventory enhanced forest inventory EN

2020 ecosystem services ecosystem services EN
2012 Sustainable livelihood Sustainable livelihood EN
2018 REDD+ REDD+ EN
2020 theory of access theory of access EN
2020 Political ontology Political ontology EN
2012 Long Term Ecological ResLong Term Ecological RestEN
2017 developing countries developing countries EN
2016 forestry forestry EN
2016 formal mechanisms formal mechanisms EN
2016 informal interaction informal interaction EN
2016 innovation cluster innovation cluster EN
2016 interactive learning interactive learning EN
2016 knowledge exchange knowledge exchange EN
2016 relational relational EN
2016 social capital social capital EN
2016 structural structural EN
2018 knowledge sharing knowledge sharing EN
2018 knowledge transfer knowledge transfer EN
2018 knowledge management  knowledge management EN
2018 forestry forestry EN
2009 Brazilian Amazon Brazilian Amazon EN
2009 collaborative partnerships collaborative partnerships EN
2009 graduate education graduate education EN
2009 southern Africa southern Africa EN
2016 government agencies government agencies EN
2016 knowledge domains knowledge domains EN
2016 knowledge integration knowledge integration EN
2016 local knowledge local knowledge EN
2016 science-policy gap science-policy gap EN
2016 scientific knowledge scientific knowledge EN
2007 environment environment EN
2007 forest management forest management EN
2007 Latvia Latvia EN
2007 policy policy EN
2007 science science EN
2007 stakeholders stakeholders EN
2007 sustainability sustainability EN

2007 Distributed research netw(Distributed research netwo EN
2007 Integrated Natural Resour Integrated Natural Resourc EN
2007 Organizational learning  Organizational learning EN
2007 Sustainable development Sustainable development EN

2007 Tropical forest margins Tropical forest margins EN
2008 Forest Policy Forest Policy EN
2008 Forest Science Forest Science EN
2008 Kenya Kenya EN
2008 Research Research EN
2008 science-policy interface Science/Policy Interface EN
2004 hazards hazards EN

2004 mountain mountain EN
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2004 prevention prevention EN
2004 protection forests protection forests EN
2004 Zoning Zoning EN
2019 boundary work boundary work EN
2019 forest bioenergy policy forest bioenergy policy EN
2019 researchers' roles researchers' roles EN
2019 scientific knowledge scientific knowledge EN
2009 communication channels communication channels EN
2009 effectiveness effectiveness EN
2009 Ghana forest sector Ghana forest sector EN
2009 science-policy interface science-policy interface EN
2009 scientific communication scientific communication EN
2014 capacity building capacity-building EN
2014 data ownership data ownership EN
2014 forest policy forest policy EN
2014 research collaboration research collaboration EN
2013 communication communication EN
2013 Information scientifique Information scientifique EN
2013 pluridisciplinaire pluridisciplinaire EN
2013 recherche publique recherche publique EN
2013 travail collaboratif travail collaboratif EN
2010 companion modelling companion modelling EN
2010 livestock rearing livestock rearing EN
2010 multi-agent systems multi-agent systems EN
2010 northern Thailand northern Thailand EN
2010 reforestation reforestation EN

2010 renewable resource manarenewable resource mana¢ EN

2014 Cameroun Cameroun EN
2005 Aboriginal peoples Aboriginal peoples EN
2005 Anishinabeg Anishinabeg EN
2005 diversity diversity EN
2005 forest policy forest policies EN
2005 governance governance EN
2005 participation participation EN
2005 traditional knowledge traditional knowledge EN
2013 communauté scientifique communauté scientifique FR
2013 connaissances connaissances FR
2013 partage des connaissancepartage des connaissances FR
2013 savoirs savoirs FR

2014 communication de la rechericcommunication de la recherc FR
2014 partage des connaissancepartage des connaissances FR
2014 recherche forestiére recherche forestiére FR
2005 Outaouais Outaouais FR
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UNIQUE_KEYWORD

Aboriginal peoples

Adaptation

adaptive governance

Aichi biodiversity targets
Amazon

Analytical theory
Anishinabeg

Assessment capacity
Benefit sharing

Biodiversity

Biodiversity conservation
Bonn challenge

boundary spanning

boundary work

Brazil

Brazilian Amazon

Cameroun

Climate policy

climate resilience

climate services
collaborative partnerships
communauté scientifique
communication channels
communication de la recherche
communities of practice
Community-based conservati
companion modelling
conflicts

connaissances
Conservation effectiveness
Consistency evaluation
consumer preferences
coproduction of knowledge
Co-production of knowledge an
Criteria and indicators
Cultural and ecological restor
data ownership

Decision

Decision support

decision support systems
decision-making situations
Deforestation

Discourse analysis
Distributed research network
diversity

ecological

ecological restoration
ecology

Ecosystem
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ecosystem services
Ecosystem-based
effectiveness

enhanced forest inventory
Environmental legislation
environmental policy and mat
European forest policy
Evidence based decision making
Evidence-based conservatior
Evidence-informed policy
family forestry

Forest

forest and landscape restorat
forest bioenergy policy

Forest certification

Forest definitions

forest intiatives

forest land use

forest owner clubs

Forest planning

Forest policy and manageme
forest products

Forest research

Forest understory

Forest wood value chain
forestry industry

Forestry legislation

formal mechanisms
Gaultheria

Germany

Ghana forest sector

Global forest policy

Global forest politics
government agencies
government laboratories
graduate education

great ape

guidance

hazards

Heterogeneous networks
homogeneity

human-wildlife conflict

hurdle model

ILK

implementation

Indigenous

Indigenous knowledge
Indigenous mapping
Indigenous rights

Indonesia
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informal interaction
Information scientifique
innovation

innovation cluster
Institutional analysis
Integrated Forest Manageme
Integrated Natural Resource
integration

interactive learning
Interdisciplinarity
inter-disciplinary science
Kenya

Knowledge base

knowledge domains
knowledge integration
Knowledge systems
knowledge utililization
knowledge-policy models
Land management
Language of uncertainty
large mammal conservation
large-scale restoration
Latvia

learning communities

LiDAR

Likelihood

livestock rearing

livestock systems

local ecological knowledge
Logic

Long Term Ecological Resea
MARISCO

MCPFE

measurement reporting and v
Montreal Process

mountain

Mozambique

multi-agent systems
multidisciplinary research
multifunctionality

Multi-level governance
multipurpose trees

Namibia

national forest inventory
Natural resource assessments
Natural resource managemer
Nepal

NEPIs

Network competence skills
New York Declaration on For
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Nongovernment organization:
non-industrial private forest o
Non-timber forest products
North America

northern Thailand

NPAP

Organizational learning
Outaouais

participatory action research
Participatory approaches
Participatory forest managernr
peer review
performance-based design
planning principles
plantation

pluridisciplinaire

Policy advice

policy analysis

Policy arrangements approac
Policy design

Policy lab

policy tools

Political ontology

prevention

private forest owners
protection forests

Public participation
qualitative comparative analy
quality assurance

quality percipience
recherche forestiére
recherche publique
reforestation

regulation

relational

Remote sensing

renewable resource manager
reseach influence in decision:
Research

research collaboration
research communication
Research network governance
Research utilization
researchers' roles
Research-policy linkage
research-to-operations contin
restoration governance
Results-based payment
Retention forestry

Risk assessment
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RIU model

savoirs

Scale

science communication
science credibility

Science management interfac
science relevancy
science-policy gap
science-stakeholder processe
scientific communication
shared landscapes
Small-scale forestry

social capital

social forestry

Social inclusiveness
social network

social network analysis
social position

social sciences
social-ecological systems
societal demands
Socio-ecological systems
Southeast Alaska
southern Africa
South-South Cooperation
South-south learning
Species conservation
Stakeholder engagement
stakeholder involvement
stakeholders

stakeholders perceptions of
structural

Support system
sustainable cattle ranching
Sustainable livelihood
Sustainable management
synthesis and integration
technology transfer

theory of access
Traceability

Trade-off analysis
traditional

Traditional ecological knowle:
transboundary

travail collaboratif

Tropical forest margins
uptake

urban forestry

Urban woodland
urbanization
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Vegetation dynamics

wild resource use

wood mobilization

working landscapes

World Heritage

Zoning

agroforestry practices
capacity building

Climate change adaptation
Communication
conservation

developing countries
Environment
Environmental governance
environmental policy
Europe

extension

forest science-policy interface
Forest Sector

good practices

knowledge

Knowledge management
knowledge sharing

Local knowledge

model

natural resources

partage des connaissances
Participation

peer learning

policy

REDD+

Science

science policy

scientific knowledge
Scientific knowledge transfer
Sustainable development
Traditional knowledge
values

adoption

Climate change
Conservation policy
Governance

Knowledge transfer
Scientific community
Sustainability

Decision making

Forest management
forest science

forestry

Knowledge Exchange
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COVNUM YEAR ITEMTYPE_cleaned EFFECT IK

58 1998 Case study presenting an exan No No
6 1998 Case study presenting an examr No No
21 2000 Case study presenting an exam No No
131 2000 Other No Yes
166 2002 Other No No
45 2003 Other No No
65 2003 Presents recommendations for No No
100 2003 Other No No
71 2003 Theoretical framework for how No No
121 2003 Presents recommendations for No No
149 2004 Theoretical framework for how No No
106 2004 Other No No
107 2004 Theoretical framework for how No Yes
61 2004 Case study presenting an exanm No Yes
99 2004 Presents recommendations for No No
13 2004 Theoretical framework for how No No
36 2004 Theoretical framework for how No No
146 2004 Theoretical framework for how No Yes
98 2004 Case study presenting an exarr No No
159 2004 Other No No
177 2005 Case study presenting an exanm No Yes
158 2005 Case study presenting an exan Yes No
153 2006 Case study presenting an exanm No Yes
27 2007 Case study presenting an exan Yes No
141 2007 Theoretical framework for how No Yes
140 2007 Case study presenting an exanm No No
55 2008 Case study presenting an exarr Yes No
59 2008 Presents recommendations for No No
143 2008 Presents recommendations for No No
161 2008 Case study presenting an exam No No
128 2009 Presents recommendations for No No
54 2009 Other No No
172 2009 Other No No
129 2009 Other No No
137 2009 Theoretical framework for how No Yes
97 2009 Case study presenting an exanm No No
19 2009 Presents recommendations for No No
174 2009 Presents recommendations for No No
152 2009 Presents recommendations for Yes Yes
168 2009 Presents recommendations for Yes No
169 2010 Other No No
165 2010 Case study presenting an exarr Yes Yes
53 2011 Theoretical framework for how No No
5 2011 Theoretical framework for how Yes Yes
88 2011 Case study presenting an exarmr No No
160 2011 Case study presenting an exanm No No
87 2012 Theoretical framework for how No No

130 2012 Case study presenting an exam No No
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15
116
162
145
147
150
68
39
110
11
79
70
171
154
92
117
176

167
136
103
142
139

134

29
126
113

24
95
43
124
111
64
85
182
133
42
135
77
164
31
132
127
81
151
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2012 Other No
2012 Other No
2013 Presents recommendations for No
2013 Case study presenting an exan Yes
2013 Theoretical framework for how Yes
2013 Case study presenting an exam No
2013 Presents recommendations for No
2014 Presents recommendations for No
2014 Other No
2014 Presents recommendations for No
2014 Theoretical framework for how Yes
2014 Theoretical framework for how No

2014 Other No
2014 Presents recommendations for Yes
2014 Other No

2015 Theoretical framework for how No
2015 Presents recommendations for No
2015 Case study presenting an exanmr No
2015 Theoretical framework for how No
2015 Case study presenting an exanm No
2015 Case study presenting an exam No
2015 Case study presenting an exan Yes
2016 Presents recommendations for No
2016 Theoretical framework for how No
2016 Case study presenting an exanm No
2016 Theoretical framework for how Yes
2016 Case study presenting an exarmr No
2016 Case study presenting an exarr Yes
2017 Case study presenting an exanm No
2017 Theoretical framework for how No
2017 Theoretical framework for how No
2017 Theoretical framework for how No
2017 Presents recommendations for Yes
2017 Case study presenting an exanm No
2017 Case study presenting an exanmr No
2018 Case study presenting an exarmr No
2018 Case study presenting an exarr Yes
2018 Presents recommendations for Yes
2018 Presents recommendations for No

2018 Other No
2018 Case study presenting an exam No
2018 Other No

2019 Presents recommendations for Yes
2019 Presents recommendations for No
2019 Other No
2019 Theoretical framework for how No
2019 Case study presenting an exanm No
2019 Presents recommendations for No

Yes
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
Yes
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
Yes
No
No
No
No
Yes
No
No
Yes
No
No
Yes
No
No
Yes
No
No
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125 2019 Theoretical framework for how No Yes
119 2019 Presents recommendations for No No
94 2020 Presents recommendations for No Yes
38 2020 Presents recommendations for Yes Yes
16 2020 Presents recommendations for No No
91 2020 Presents recommendations for Yes No
57 2020 Other No No
35 2020 Other No No
67 2020 Theoretical framework for how No Yes
74 2020 Presents recommendations for No No
47 2020 Presents recommendations for No Yes
48 2020 Presents recommendations for No No
17 2020 Presents recommendations for Yes No
25 2020 Theoretical framework for how Yes No
1 2020 Case study presenting an exanm No No

78 2020 Presents recommendations for No Yes
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COVNUM YEAR FORMAT ITEMTYPE_cleaned EFFECT
58 1998 Peer-reviewed article Case study presenting an exar No

6 1998 Report (e.g. NGO, gove Case study presenting an exar No

21 2000 Peer-reviewed article Case study presenting an exar No
131 2000 Editorial Other No
166 2002 Editorial Other No

45 2003 Peer-reviewed article Other No

65 2003 Peer-reviewed article Presents recommendations fc No
100 2003 Peer-reviewed article Other No

71 2003 Peer-reviewed article Theoretical framework for ho'No
121 2003 Peer-reviewed article Presents recommendations fc No
149 2004 Peer-reviewed article Theoretical framework for ho'No
106 2004 Peer-reviewed article Other No
107 2004 Report (e.g. NGO, gove Theoretical framework for ho'No

61 2004 Peer-reviewed article Case study presenting an exar No

99 2004 Peer-reviewed article Presents recommendations fc No

13 2004 Peer-reviewed article Theoretical framework for ho'No

36 2004 Peer-reviewed article Theoretical framework for ho'No
146 2004 Conference proceedingTheoretical framework for ho'No

98 2004 Peer-reviewed article Case study presenting an exar No
159 2004 Conference proceeding Other No
177 2005 Peer-reviewed article Case study presenting an exar No
158 2005 Thesis (Undergraduate,Case study presenting an exar Yes
153 2006 Peer-reviewed article Case study presenting an exar No

27 2007 Peer-reviewed article Case study presenting an exar Yes
141 2007 Peer-reviewed article Theoretical framework for ho'No
140 2007 Peer-reviewed article Case study presenting an exar No

55 2008 Peer-reviewed article Case study presenting an exar Yes

59 2008 Peer-reviewed article Presents recommendations fc No
143 2008 Conference proceedingPresents recommendations fc No
161 2008 Information brief/sumrCase study presenting an exar No
128 2009 Conference proceedingPresents recommendations fc No

54 2009 Peer-reviewed article Other No
172 2009 Editorial Other No
129 2009 Conference proceeding Other No
137 2009 Peer-reviewed article Theoretical framework for ho'No

97 2009 Peer-reviewed article Case study presenting an exar No

19 2009 Peer-reviewed article Presents recommendations fc No
174 2009 Thesis (Undergraduate,Presents recommendations fc No
152 2009 Peer-reviewed article Presents recommendations fc Yes
168 2009 Conference proceedingPresents recommendations fc Yes
169 2010 Conference proceeding Other No
165 2010 Thesis (Undergraduate,Case study presenting an exar Yes

53 2011 Book chapter Theoretical framework for ho'No

5 2011 Peer-reviewed article Theoretical framework for ho'Yes

88 2011 Peer-reviewed article Case study presenting an exar No
160 2011 Information brief/sumrCase study presenting an exar No

87 2012 Peer-reviewed article Theoretical framework for ho'No
130 2012 Report (e.g. NGO, gove Case study presenting an exar No



50
15
116
162
145
147
150
68
39
110
11
79
70
171
154
92
117
176

167
136
103
142
139

134

29
126
113

24
95
43
124
111
64
85
182
133
42
135
77
164
31
132
127
81
151
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2012 Peer-reviewed article Other No
2012 Peer-reviewed article Other No
2013 Peer-reviewed article Presents recommendations fc No
2013 Thesis (Undergraduate,Case study presenting an exar Yes
2013 Thesis (Undergraduate, Theoretical framework for ho' Yes
2013 Report (e.g. NGO, gove Case study presenting an exar No
2013 Presentation Presents recommendations fc No
2014 Peer-reviewed article Presents recommendations fc No
2014 Peer-reviewed article Other No
2014 Peer-reviewed article Presents recommendations fc No
2014 Peer-reviewed article Theoretical framework for ho'Yes
2014 Conference proceedingTheoretical framework for ho'No

2014 Editorial Other No
2014 Peer-reviewed article Presents recommendations fcYes
2014 Peer-reviewed article Other No

2015 Peer-reviewed article Theoretical framework for ho'No
2015 Book chapter Presents recommendations fc No
2015 Conference proceedingCase study presenting an exar No
2015 Peer-reviewed article Theoretical framework for ho'No
2015 Peer-reviewed article Case study presenting an exar No
2015 Conference proceedingCase study presenting an exar No
2015 Peer-reviewed article Case study presenting an exar Yes
2016 White paper Presents recommendations fc No
2016 Peer-reviewed article Theoretical framework for ho'No
2016 Thesis (Undergraduate,Case study presenting an exar No
2016 Peer-reviewed article Theoretical framework for ho'Yes
2016 Peer-reviewed article Case study presenting an exar No
2016 Peer-reviewed article Case study presenting an exar Yes
2017 Peer-reviewed article Case study presenting an exar No
2017 Report (e.g. NGO, gove Theoretical framework for ho'No
2017 Peer-reviewed article Theoretical framework for ho'No
2017 Peer-reviewed article Theoretical framework for ho'No
2017 Peer-reviewed article Presents recommendations fc Yes
2017 Peer-reviewed article Case study presenting an exar No
2017 Information brief/sumrCase study presenting an exar No
2018 Peer-reviewed article Case study presenting an exar No
2018 Peer-reviewed article Case study presenting an exar Yes
2018 Thesis (Undergraduate,Presents recommendations fc Yes
2018 Report (e.g. NGO, gove Presents recommendations fc No

2018 Conference proceeding Other No
2018 Peer-reviewed article Case study presenting an exar No
2018 Peer-reviewed article Other No

2019 Report (e.g. NGO, gove Presents recommendations fc Yes
2019 Peer-reviewed article Presents recommendations fc No
2019 Book chapter Other No
2019 Presentation Theoretical framework for ho'No
2019 Peer-reviewed article Case study presenting an exar No
2019 Peer-reviewed article Presents recommendations fc No
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125
119
94
38
16
91
57
35
67
74
47
48
17
25

78
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2019 Report (e.g. NGO, gove Theoretical framework for ho'No

2019 Presentation

2020 Peer-reviewed article
2020 Peer-reviewed article
2020 Peer-reviewed article
2020 Peer-reviewed article
2020 Peer-reviewed article
2020 Peer-reviewed article
2020 Peer-reviewed article

Presents recommendations fc No
Presents recommendations fc No
Presents recommendations fc Yes
Presents recommendations fc No
Presents recommendations fc Yes
Other No
Other No
Theoretical framework for ho'No

2020 Conference proceedingPresents recommendations fc No

2020 Peer-reviewed article
2020 Peer-reviewed article
2020 Peer-reviewed article
2020 Peer-reviewed article
2020 Peer-reviewed article
2020 Peer-reviewed article

Presents recommendations fc No
Presents recommendations fc No
Presents recommendations fc Yes
Theoretical framework for ho' Yes
Case study presenting an exar No
Presents recommendations fc No



Ecological Solutions and Evidence: Confidential review copy

KETYPE_cleaned IK
Coproduction: Knowledge producers and users were No
Not applicable No

Coproduction: Knowledge producers and users were No
Coproduction: Knowledge producers and users were Yes

Other No
Other No
Network: The formal or informal convening of knowle No
Other No

Network: The formal or informal convening of knowle No
Loading dock: Knowledge producers initiated a projecNo
Solicited: Knowledge users requested and/or funded No
Other No
Loading dock: Knowledge producers initiated a projecYes
Network: The formal or informal convening of knowle Yes
Loading dock: Knowledge producers initiated a projecNo
Network: The formal or informal convening of knowle No
Loading dock: Knowledge producers initiated a projecNo
Network: The formal or informal convening of knowle Yes
Coproduction: Knowledge producers and users were No
Coproduction: Knowledge producers and users were No
Solicited: Knowledge users requested and/or funded Yes
Coproduction: Knowledge producers and users were No
Coproduction: Knowledge producers and users were Yes
Solicited: Knowledge users requested and/or funded No
Network: The formal or informal convening of knowle Yes
Loading dock: Knowledge producers initiated a projecNo
Coproduction: Knowledge producers and users were No
Not applicable No
Network: The formal or informal convening of knowle No
Network: The formal or informal convening of knowle No
Network: The formal or informal convening of knowle No
Loading dock: Knowledge producers initiated a projecNo
Network: The formal or informal convening of knowle No
Network: The formal or informal convening of knowle No
Loading dock: Knowledge producers initiated a projecYes

Not applicable No
Coproduction: Knowledge producers and users were No
Other No

Loading dock: Knowledge producers initiated a projecYes
Coproduction: Knowledge producers and users were No
Not applicable No
Coproduction: Knowledge producers and users were Yes
Network: The formal or informal convening of knowle No
Coproduction: Knowledge producers and users were Yes
Coproduction: Knowledge producers and users were No
Coproduction: Knowledge producers and users were No
Network: The formal or informal convening of knowle No
Solicited: Knowledge users requested and/or funded No
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Other Yes
Not applicable Yes
Network: The formal or informal convening of knowle No
Network: The formal or informal convening of knowle No
Network: The formal or informal convening of knowle No

Other No
Loading dock: Knowledge producers initiated a projecNo
Not applicable No
Not applicable No
Other No
Other No

Solicited: Knowledge users requested and/or funded No
Network: The formal or informal convening of knowle No
Network: The formal or informal convening of knowle No
Loading dock: Knowledge producers initiated a projecNo
Coproduction: Knowledge producers and users were Yes
Not applicable Yes
Network: The formal or informal convening of knowle No
Network: The formal or informal convening of knowle No
Loading dock: Knowledge producers initiated a projecNo
Other No
Network: The formal or informal convening of knowle No
Not applicable No
Solicited: Knowledge users requested and/or funded Yes
Network: The formal or informal convening of knowle No
Solicited: Knowledge users requested and/or funded No
Loading dock: Knowledge producers initiated a projecNo
Coproduction: Knowledge producers and users were No

Not applicable No
Network: The formal or informal convening of knowle No
Other No

Coproduction: Knowledge producers and users were Yes
Loading dock: Knowledge producers initiated a projecNo
Loading dock: Knowledge producers initiated a projecNo
Not applicable No
Coproduction: Knowledge producers and users were No
Coproduction: Knowledge producers and users were Yes
Solicited: Knowledge users requested and/or funded No
Loading dock: Knowledge producers initiated a projecNo
Other Yes
Network: The formal or informal convening of knowle No
Loading dock: Knowledge producers initiated a projecNo
Solicited: Knowledge users requested and/or funded Yes
Coproduction: Knowledge producers and users were No
Network: The formal or informal convening of knowle No
Loading dock: Knowledge producers initiated a projecYes
Network: The formal or informal convening of knowle No
Solicited: Knowledge users requested and/or funded No
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Coproduction: Knowledge producers and users were Yes
Coproduction: Knowledge producers and users were No

Not applicable Yes
Loading dock: Knowledge producers initiated a projecYes
Not applicable No

Coproduction: Knowledge producers and users were No
Network: The formal or informal convening of knowle No
Network: The formal or informal convening of knowle No
Not applicable Yes
Not applicable No
Network: The formal or informal convening of knowle Yes
Loading dock: Knowledge producers initiated a projecNo
Loading dock: Knowledge producers initiated a projecNo
Coproduction: Knowledge producers and users were No
Loading dock: Knowledge producers initiated a projecNo
Not applicable Yes
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Label
1 Bundesamt fiir Naturschutz (Federal Agency for Nature Conservation)
2 International Union for Conservation of Nature
3 Bundesministerium fiir Umwelt, Naturschutz, Bau und Reaktorsicherheit (Fed
4 UNESCO World Heritage Committee
5 Ldnder (Federal states)
6 Natural Resources Canada
7 Partenariat Innovation Forét (FPInnovations)
8 University of British Columbia
9 Canadian Institute of Forestry
10 Canadian Woodlands Forum
11 House of Commons Standing Committee on Natural Resources
12 US Forest Service
13 Tembec Industries Inc.
14 ).D. Irving Ltd.
15 Corner Brook Pulp and Paper Ltd.
16 EnLift Policy Lab
17 Department of Forests and Soil Conservation
18 Faculty of Forest Sciences and Forest Ecology (Burckhardt-Institute)
19 Food and Agriculture Organization (United Nations)
20 International Union of Forest Research Organizations
21 United States Department of Agriculture
22 Skov and Landskab: Danish Centre for Forest, Landscape and Planning
23 International Research Group on Wood Protection
24 University of Gottingen
25 Norwegian Institute of Bioeconomy Research
26 University of Ljubjana
27 DJ Timber Consultancy Ltd.
28 Heinz-Piest-Institute for Skilled Crafts
29 Laboratério Nacional de Engenharia Civil
30 University of Natural Resources and Applied Life Sciences
31 Center for International Forest Research
32 European Forest Institute
33 European Union
34 Kenya Forestry Research Institute
35 Kenya Forest Services
36 Maastricht University
37 Agroforestry Centre of Machipanda
38 Universidade Federal do Parana (Federal University of Parana)
39 Brazilian Cooperation Agency
40 Southwest Ecological Restoration Institutes
41 Nature Conservancy
42 Conservation Science Partners
43 Western Watersheds Project
44 Mountain Studies Institute
45 Wyoming Natural Diversity Database
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46 National Park Service

47 The Bureau of Land Management

48 US Fish and Wildlife Service

49 Swiss Federal Institute of Technology

50 The Wilderness Society

51 Defenders of Wildlife

52 Forest Guild

53 Bird Conservancy of the Rockies (formerly Rocky Mountain Bird Observatory)
54 US Geologic Survey

55 Natural Resources Conservation Service

56 Bureau of Reclamation

57 Environmental Protection Agency

58 Long Term Ecological Research Network

59 Harvard Forest

60 University of the Highlands and Islands

61 National Research Institute for Agriculture, Food and Environment
62 University of Eastern Finland

63 Natural Resources Institute Finland

64 University "Stefan cel Mare" Suceava

65 University of Aberdeen

66 Forest Research Institute

67 Swedish University of Agricultural Sciences

68 Wildlife and Forestry Department

69 Karelia University of Applied Sciences

70 Estonian University of Life Sciences

71 Latvia University of Life Sciences and Technologies
72 National Science and Technology Council

73 US Global Change Research Program

74 US Federal Government

75 International Panel on Climate Change

76 Laval University

77 Pessamit

78 Doi Tiew villagers

79 Université Paris Nanterre (Paris Nanterre University)
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Type

Government

International Organization
Government

International Organization
Government

Government

NGO

Academia

NGO

NGO

Government

Government

Industry

Industry

Industry

NGO

Government

Academia

International Organization
NGO

Government

NGO

International Organization
Academia

Government

Academia

Industry

NGO

Academia

Academia

NGO

International Organization
International Organization
Government

Government

Academia

Academia

Academia

Government

Academia

NGO

NGO

NGO

NGO

Academia

Countries  Province/State Cities
Germany North Rhine-Wes Bonn
Switzerland Gland
Germany North Rhine-Wes Bonn
France Paris
Germany

Canada Ontario Ottawa
Canada Quebec Pointe-Claire
Canada British Columbia Vancouver
Canada Ontario Mattawa
Canada Nova Scotia Brookfield
Canada Ontario Ottawa
United States Washington D.C.

Canada Quebec Montreal
Canada New Brunswick Saint John
Canada Newfoundland Corner Brook
Nepal Bagdol
Nepal Kathmandu Babarmahal
Germany Lower Saxony  GoOttingen
Italy Rome
Austria Vienna
United States Washington D.C.

Denmark Hgrsholm
Sweden Stockholm
Germany Gottingen
Norway As

Slovenia Ljubljana
Sweden Skelleftea
Germany Hannover
Portugal Angra do Her
Austria Vienna
Indonesia Bogor
Finland Joensuu
Belgium Brussels
Kenya Nairobi
Kenya Nairobi
Netherlands Maastricht
Mozambique Machipanda
Brazil Curitiba
Brazil Brasilia
United States Arizona Flagstaff
United States Virginia Arlington Col
United States Colorado Fort Collins
United States Idaho Hailey
United States Colorado Silverton
United States Wyoming Laramie

Latitude

50.7374
46.4203
50.7374
48.8566
51.1657
45.4215
45.472
49.2827
46.3175
45.2538
45.4215
38.9072
45.5017
45.2733
48.949
27.6683
27.6935
51.5413
41.9028
48.2082
38.9072
55.8835
59.3293
51.5413
59.6864
46.0569
64.7502
52.3759
38.6635
48.2082
-6.5971
62.601
50.8503
-1.2921
-1.2921
50.8514
-18.9996
-25.4372
-15.7975
35.1983
38.8816
40.5853
43.5196
37.8119
41.3114
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Government
Government
Government
Academia
NGO

NGO

NGO

NGO
Government
Government
Government
Government
NGO
Academia
Academia
Government
Academia
NGO
Academia
Academia
Government
Academia
Government
Academia
Academia
Academia
Government
Government
Government

International Organization

Academia

Local/Indigenous Community
Local/Indigenous Community

Academia
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United States Washington D.C.
United States Washington D.C.
United States Washington D.C.
Switzerland Zurich

United States Colorado

United States Washington D.C.
United States New Mexico
United States Colorado

United States Virginia

United States Washington D.C.
United States Washington D.C.
United States Washington D.C.
United States California
United States Massachusetts
Scotland

France

Finland

Finland

Romania

Scotland

Poland

Sweden

Belgium

Finland

Estonia

Latvia

United States Washington D.C.
United States Washington D.C.
United States Washington D.C.
Switzerland

Canada

Canada

Thailand

France

Zurich
Denver

Santa Fe
Fort Collins
Reston

Santa Barbar:
Petersham
Inverness
Paris

Kuopio
Helsinki
Suceava
Aberdeen
Sekocin Stary
Uppsala
Namur
Joensuu
Tartu

Jelgava

Geneva
Quebec city
Cote-Nord

Nanterre

38.9072
38.9072
38.9072
47.3769
39.7392
38.9072
35.687
40.5853
38.9586
38.9072
38.9072
38.9072
34.4208
42.4838
57.4778
48.8566
62.898
60.1699
47.6635
57.1497
52.102
59.8586
50.4674
62.601
58.378
56.6511
38.9072
38.9072
38.9072
46.2044
46.8139
48.95
15.87
48.8924
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Longitude
7.0982
6.2699
7.0982
2.3522

10.4515
-75.6972
-73.799
-123.1207
-78.7022
-63.2796
-75.6972
-77.0369
-73.5673
-66.0633
-57.9503
85.3005
85.3243
9.9158
12.4964
16.3738
-77.0369
12.5049
18.0686
9.9158
10.793
14.5058
20.9509
9.732
-27.2294
16.3738
106.806
29.7636
4.3517
36.8219
36.8219
5.691
32.7387
-49.27
-47.8919
-111.6513
-77.091
-105.0844
-114.3153
-107.6645
-105.5911
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-77.0369
-77.0369
-77.0369
8.5417
-104.9903
-77.0369
-105.9378
-105.0844
-77.357
-77.0369
-77.0369
-77.0369
119.6982
-72.1867
-4.2247
2.3522
27.6782
24.9384
26.2732
-2.0943
20.8819
17.6389
4.872
29.7636
26.729
23.7214
-77.0369
-77.0369
-77.0369
6.1432
-71.208
-68.65
100.9925
2.2153



Source

0000 0 N N N NN NN NOOODOO OO O O OO W WNDNNNDNRPR

Target

Type
4 Directed
5 Directed
4 Directed
5 Directed
37 Directed
38 Directed
39 Directed
4 Directed
5 Directed
7 Directed
9 Directed
10 Directed
11 Directed
12 Directed
13 Directed
14 Directed
15 Directed
76 Directed
77 Directed
6 Directed
9 Directed
10 Directed
11 Directed
12 Directed
13 Directed
14 Directed
15 Directed
6 Directed
7 Directed
9 Directed

Weight
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0O 00O 0O 0O 00 00

12
12
12
12
12
12
16
18
20
20
20
20
21
21
22
22
23
23
23
23
23
23
24
24
24

10 Directed
11 Directed
12 Directed
13 Directed
14 Directed
15 Directed
20 Directed
21 Directed
22 Directed
73 Directed
74 Directed
75 Directed
17 Directed
19 Directed
21 Directed
22 Directed
30 Directed
33 Directed
20 Directed
22 Directed
20 Directed
21 Directed
24 Directed
25 Directed
26 Directed
27 Directed
28 Directed
29 Directed
23 Directed
25 Directed
26 Directed
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24
24
24
25
25
25
25
25
25
26
26
26
26
26
26
27
27
27
27
27
27
28
28
28
28
28
28
29
29
29
29

27 Directed
28 Directed
29 Directed
23 Directed
24 Directed
26 Directed
27 Directed
28 Directed
29 Directed
23 Directed
24 Directed
25 Directed
27 Directed
28 Directed
29 Directed
23 Directed
24 Directed
25 Directed
26 Directed
28 Directed
29 Directed
23 Directed
24 Directed
25 Directed
26 Directed
27 Directed
29 Directed
23 Directed
24 Directed
25 Directed
26 Directed
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29
29
30
31
32
34
36
36
36
36
37
37
37
38
38
38
40
40
40
40
41
41
41
41
41
41
41
41
42
42
42

27 Directed
28 Directed
20 Directed
33 Directed
33 Directed
35 Directed

2 Directed
37 Directed
38 Directed
39 Directed

2 Directed
38 Directed
39 Directed

2 Directed
37 Directed
39 Directed
12 Directed
46 Directed
47 Directed
48 Directed
12 Directed
46 Directed
47 Directed
48 Directed
54 Directed
55 Directed
56 Directed
57 Directed
12 Directed
46 Directed
47 Directed
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42
42
42
42
42
43
43
43
43
43
43
43
43
44
44
44
44
45
45
45
45
49
50
50
50
50
50
50
50
50
51

48 Directed
54 Directed
55 Directed
56 Directed
57 Directed
12 Directed
46 Directed
47 Directed
48 Directed
54 Directed
55 Directed
56 Directed
57 Directed
12 Directed
46 Directed
47 Directed
48 Directed
12 Directed
46 Directed
47 Directed
48 Directed
31 Directed
12 Directed
46 Directed
47 Directed
48 Directed
54 Directed
55 Directed
56 Directed
57 Directed
12 Directed
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51
51
51
51
51
51
51
52
52
52
52
52
52
52
52
53
53
53
53
53
53
53
53
58
58
58
60
60
60
60
60

46 Directed
47 Directed
48 Directed
54 Directed
55 Directed
56 Directed
57 Directed
12 Directed
46 Directed
47 Directed
48 Directed
54 Directed
55 Directed
56 Directed
57 Directed
12 Directed
46 Directed
47 Directed
48 Directed
54 Directed
55 Directed
56 Directed
57 Directed
59 Directed
21 Directed
12 Directed
61 Directed
62 Directed
63 Directed
64 Directed
65 Directed
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60
60
60
60
60
60
61
61
61
61
61
61
61
61
61
61
61
62
62
62
62
62
62
62
62
62
62
62
63
63
63

66 Directed
67 Directed
68 Directed
69 Directed
70 Directed
71 Directed
60 Directed
62 Directed
63 Directed
64 Directed
65 Directed
66 Directed
67 Directed
68 Directed
69 Directed
70 Directed
71 Directed
60 Directed
61 Directed
63 Directed
64 Directed
65 Directed
66 Directed
67 Directed
68 Directed
69 Directed
70 Directed
71 Directed
60 Directed
61 Directed
62 Directed
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63
63
63
63
63
63
63
63
64
64
64
64
64
64
64
64
64
64
64
65
65
65
65
65
65
65
65
65
65
65
66

64 Directed
65 Directed
66 Directed
67 Directed
68 Directed
69 Directed
70 Directed
71 Directed
60 Directed
61 Directed
62 Directed
63 Directed
65 Directed
66 Directed
67 Directed
68 Directed
69 Directed
70 Directed
71 Directed
60 Directed
61 Directed
62 Directed
63 Directed
64 Directed
66 Directed
67 Directed
68 Directed
69 Directed
70 Directed
71 Directed
60 Directed
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66
66
66
66
66
66
66
66
66
66
67
67
67
67
67
67
67
67
67
67
67
68
68
68
68
68
68
68
68
68
68

61 Directed
62 Directed
63 Directed
64 Directed
65 Directed
67 Directed
68 Directed
69 Directed
70 Directed
71 Directed
60 Directed
61 Directed
62 Directed
63 Directed
64 Directed
65 Directed
66 Directed
68 Directed
69 Directed
70 Directed
71 Directed
60 Directed
61 Directed
62 Directed
63 Directed
64 Directed
65 Directed
66 Directed
67 Directed
69 Directed
70 Directed
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68
69
69
69
69
69
69
69
69
69
69
69
70
70
70
70
70
70
70
70
70
70
70
71
71
71
71
71
71
71
71

71 Directed
60 Directed
61 Directed
62 Directed
63 Directed
64 Directed
65 Directed
66 Directed
67 Directed
68 Directed
70 Directed
71 Directed
60 Directed
61 Directed
62 Directed
63 Directed
64 Directed
65 Directed
66 Directed
67 Directed
68 Directed
69 Directed
71 Directed
60 Directed
61 Directed
62 Directed
63 Directed
64 Directed
65 Directed
66 Directed
67 Directed
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71
71
71
72
72
72
72
73
73
73
76
76
78
79

68 Directed
69 Directed
70 Directed
21 Directed
73 Directed
74 Directed
75 Directed
21 Directed
74 Directed
75 Directed

6 Directed
77 Directed
79 Directed
78 Directed
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Label

University of Gottingen

University of Ljubjana

Laboratério Nacional de Engenharia Civil

University of Natural Resources and Applied Life Sciences
Agroforestry Centre of Machipanda

Universidade Federal do Parana (Federal University of Parand)
University of the Highlands and Islands

University of Eastern Finland

University "Stefan cel Mare" Suceava

University of Aberdeen

Swedish University of Agricultural Sciences

Karelia University of Applied Sciences

Estonian University of Life Sciences

Latvia University of Life Sciences and Technologies

Laval University

Université Paris Nanterre (Paris Nanterre University)

Natural Resources Canada

US Forest Service

United States Department of Agriculture

Norwegian Institute of Bioeconomy Research

National Research Institute for Agriculture, Food and Environment
Forest Research Institute

Wildlife and Forestry Department

DJ Timber Consultancy Ltd.

International Union for Conservation of Nature

Food and Agriculture Organization (United Nations)

International Research Group on Wood Protection

Doi Tiew villagers

International Union of Forest Research Organizations

Skov and Landskab: Danish Centre for Forest, Landscape and Planning
Heinz-Piest-Institute for Skilled Crafts

Natural Resources Institute Finland

University of British Columbia

Faculty of Forest Sciences and Forest Ecology (Burckhardt-Institute)
Maastricht University

Southwest Ecological Restoration Institutes

Wyoming Natural Diversity Database

Swiss Federal Institute of Technology

Bundesamt flir Naturschutz (Federal Agency for Nature Conservation)
Bundesministerium fiir Umwelt, Naturschutz, Bau und Reaktorsicherheit (Federal Ministry for the Env
Kenya Forestry Research Institute

National Science and Technology Council

US Global Change Research Program

European Forest Institute

EnLift Policy Lab
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Center for International Forest Research
Nature Conservancy

Conservation Science Partners

Western Watersheds Project

Mountain Studies Institute

The Wilderness Society

Defenders of Wildlife

Forest Guild

Bird Conservancy of the Rockies (formerly Rocky Mountain Bird Observatory)
Long Term Ecological Research Network
Harvard Forest

Lander (Federal states)

House of Commons Standing Committee on Natural Resources
Department of Forests and Soil Conservation
Kenya Forest Services

Brazilian Cooperation Agency

National Park Service

The Bureau of Land Management

US Fish and Wildlife Service

US Geologic Survey

Natural Resources Conservation Service
Bureau of Reclamation

Environmental Protection Agency

US Federal Government

Tembec Industries Inc.

J.D. Irving Ltd.

Corner Brook Pulp and Paper Ltd.

UNESCO World Heritage Committee
European Union

International Panel on Climate Change
Pessamit

Partenariat Innovation Forét (FPInnovations)
Canadian Institute of Forestry

Canadian Woodlands Forum
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Producer/User/Both Type

Both Academia

Both Academia

Both Academia

Both Academia

Both Academia

Both Academia

Both Academia

Both Academia

Both Academia

Both Academia

Both Academia

Both Academia

Both Academia

Both Academia

Both Academia

Both Academia

Both Government

Both Government

Both Government

Both Government

Both Government

Both Government

Both Government

Both Industry

Both International Organization
Both International Organization
Both International Organization
Both Local/Indigenous Community
Both NGO

Both NGO

Both NGO

Both NGO

Producer Academia

Producer Academia

Producer Academia

Producer Academia

Producer Academia

Producer Academia

Producer Government

Producer Government

Producer Government

Producer Government

Producer Government

Producer International Organization

Producer NGO
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Producer NGO

Producer NGO

Producer NGO

Producer NGO

Producer NGO

Producer NGO

Producer NGO

Producer NGO

Producer NGO

Producer NGO

User Academia

User Government

User Government

User Government

User Government

User Government

User Government

User Government

User Government

User Government

User Government

User Government

User Government

User Government

User Industry

User Industry

User Industry

User International Organization
User International Organization
User International Organization
User Local/Indigenous Community
User NGO

User NGO

User NGO
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Knowledge Exchangi Organization Percentage

Producer Government 14.3
Producer International Organization 4.8
Producer NGO 52.4
Producer Academia 28.6
Producer Industry 0.0
Producer Local/Indigenous Community 0.0
User Government 52.2
User International Organization 13.0
User NGO 13.0
User Academia 4.3
User Industry 13.0
User Local/Indigenous Community 4.3
Both Government 28.6
Both International Organization 8.6
Both NGO 11.4
Both Academia 45.7
Both Industry 2.9

Both Local/Indigenous Community 2.9
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This datasheet includes qualitative analysis data and results for Westwood et al. (in revision) A :

Sheet Description
Codebook Gives a category and definition for each of the code
Coded major findings The qualitative codes assigned to the 'major finding:

Code totals Summed totals of qualitative codes
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systematic map of knowledge exchange across the science-policy interface for forest scien

1s used during qualitative analysis
s' extracted data for each included item.
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iIce: How can we improve consistency and effectiveness? Ecological Solutions and Evidenc
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Code group
KE techniques

Success
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Code

Capacity building
Collaboration
Evaluations/best practices
Informal communication
KE activities

KE broker

Knowledge transfer
Multidisciplinary
Networking
Relationship building
Science communication
Targeted research

Value

Access to science-policy dialogue
Established relationships
Funding

KE framework

Knowledge management system
Neutrality

Technology

Trust

Competing terminology
Science translation
Time

Improved relationships
Increased KE

Influenced human behaviour
Influenced policy or products
Influenced research

Sense of ownership
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Definition

The approaches taken to do the KE. This could be something concrete, like a fact sheet or conference proceed
Involves developing or strengthening skills, processes, or resources for an organization to perform KE.
References to collaborating or working with groups and organizations outside of their current work group.
Involves reflection at end of KE project to improve and refine project activities. There is communication of KE t
Knowledge producers are able to share additional information with knowledge users or understand perspectiv
activities for the purpose of knowledge exchange like workshops, conferences, etc.

Acting as an intermediary between producers and users of knowledge. May be signified by a person with brok:
The specific, intentional, and targeted transfer of knowledge from producers to users (e.g. from scientists to c¢
References to working with more than one field of knowledge, e.g. economic, academic, policy, local, Indigenc
Establishing networks with the intent of supporting or undertaking KE.

Individuals are engaging in KE across organizations or disciplines because of the personal or professional relati
Knowledge producer communicates or translates information either of their own volition or based on the nees
Collaboration with stakeholders or end-users conducted to target or modify the research to address the specif
Aligning values between knowledge producers and user and/or understanding the values and practices of eng:
Processes, factors, or characteristics that make KE work possible

Team members have access to all available information needed to make informed decisions

Having relationships already established between project partners or institutions prior to KE activity being und
Adequate funding in place to conduct KE work

Participants having an existing institutionalized or “accepted” framework for how to do KE work

An existing, working system in place for knowledge management (e.g. leaders directing the work for KE broker
When individuals engaging in KE remain unbiased, their work is perceived as more credible.

The specific use of technology (like mapping or modelling systems) in a collaborative way with producers and
Trusting relationships built between the knowledge producer and user to help do KE work

Any barriers or limitations to doing KE work

Refers to any difficulty or confusion exchanging knowledge across organizations or disciplines due to differing
Difficulty translating science from producers to users in an approachable and/or understandable way
Insufficient time available to build trust and strong networks for research or projects

Any evidence of whether the KE methods used were successful/not successful, and if so, how that success was

Strengthening relationships with all KE actors led to a shared understanding of KE work and project objectives.
Facilitated collective learning through exchange of information between knowledge producers and users.

Individuals were deemed more inclined to act in a certain manner due to increased knowledge or understandi
A new product of theory was adopted. Also includes perceptions that human or environmental welfare was in’
A project or research was altered or modified based on the KE to improve the research practices or processes.
A KE project was considered impactful when knowledge users felt a sense of ownership, or that they contribut
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SHORTCIT

FINDINGS

58

Mills et al., 1998

6 Clark & Meidinger, 1998

21 Shaw, Everest & Swanston,

131
166

Boutinot, 2000
Innes, 2002

45 Guldin, 2003
65 Joyce, 2003
100 Parrotta & Campos Arce, 20"It is our hope that this Special Issue will provide new perspecti
71 Reynolds, Johnson & Gordo The proposed model "can make evaluation of sustainability mol

121
149
106

Krott, 2003
Berger & Rey, 2004
DeYoe & Hollstedt, 2004

107 Guldin et al., 2004
61 Guldin et al., 2004
99 Guldin et al., 2004

13
36
146
98

Konijnendijk, 2004
Mayer et al., 2004
Meridian Institute, 2004
Peterson & Shriner, 2004

159 Young et al., 2004
177 Chiasson et al., 2005

158
153

27 Janse & Konijnendijk, 2007

Monnet, 2005
Hviding, 2006

141 Tomich et al., 2007

140 Oslejs et al., 2007
55 Gulbrandsen, 2008
59 Janse, 2008

143 Ochuodho & Odera, 2008

161

Poulet, 2008

128 Afxantidis, 2009
54 Arts & Buizer, 2009
172 de Montgolfier, 2009

129
137
97
19
174
152

Dimanche, 2009
Duchelle et al., 2009
Eden, 2009

Kleine, 2009

Landry, 2009

Marfo et al., 2009

168 Ollivier & Grulois, 2009
169 Regolini, Gentilini & Luque, FragForNet has been a success in terms of facilitating workshop
165 Dumrongrojwatthana, 2010"In relation to the third objective of the workshop, the gaming ¢

53 Aggestam & Weiss, 2011

5
88

Shares challenges faced by scientists and land managers in the «
"We found that we have much to learn from one another. We n
" Scientists provide managers and policymakers with the found:
A multidisciplinary approach to forest-related research that rec:
Last paragraph, p. 5"A thorough knowledge management asses:
"Research programs that practice continuous innovation and ac
"When the periodic assessment process is institutionalized, it of

"program area 3 has not been able to produce outstanding resu
"The attribution of subsidies is a good means of achieving these
"To capitalize on the benefits that can be derived from employi
"I. In conducting research, researchers should address question:
The 6 major findings are:"People's values about forests, and ho
"People's values about forests, and how they protect, manage ¢
"Although policy/science links in urban forestry have so far beei
Five Resolutions are identified to serve as starting points for fut
"PRELIMINARY DRAFT GUIDANCE Improving Communication be
"Most explicitly, the FRP legacies in Forest Service research incl
Biodiversity related to trade: "It was evident in this session that
La Forét de I’Aigle is largely considered a success story in terms
"Les gains obtenus par la Table de concertation sont importants
For western organizations/scientists looking to implement cons
"a set of tools comprising a step-wise process from informing tr
"ASB's processes and structures have weaknesses as well as stre¢
Provides recommendations for creating tangible products to sh:
"This study strongly supports the political-institutional propositi
"the importance of increasing personal contact and networking
"If it is clear that most forest research information and knowled
NA

Societal demands and expectations of the forest sector have ch
NA

Creating a knowledge exchange network between different act¢
NA

Recommended strategies for integrating knowledge exchange v
NA

"interaction between the science community and decision-mak:
"While the MFs have the responsibility of communicating the le
"face-to-face meetings and informal networks are two strategic
"Actuellement, on constate un trés gros déficit général de comr

Support for innovation should move away from project-based s

Fortmann & Ballard, 2011 We have demonstrated how the partial and situated knowledge

Klenk & Hickey, 2011

Main findings:"Policy developers/analysts indicated that the mc
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160 Salvignol, 2011 The article gives recommendations for knowledge transfer prod
87 Krott, 2012 "even if stakeholders always dominate knowledge transfer, stric
130 Conseil canadien des minist NA
50 Driscoll et al., 2012 In all of the case studies, boundary-spanning efforts were built «
15 Nautiyal & Nidamanuri, 201 "People in the RGNP are found to have developed a negative at
116 Hamunen, 2013 "To keep owners actively making forest-related decisions, it is ir
162 Bouhedi, 2013 "les outils mis a la disposition du personnel [de I'Unité de Reche
145 Kamelarczyk, 2013 "policy was more influenced by: changing international policy d

147 Leclerc et Sergent, 2013  “L’analyse contrastée des deux cas montre qu’en France, le con
150 Mcmorrow, 2013 NA
68 Stewart, Edwards & Lawren "Thus, in conclusion, we would argue for the DSS development

39 Winkel & Jump, 2014 NA
110 Arnold et al., 2014 The paper recommended six principles for developing user-orie
11 Boecher & Krott, 2014 This paper showed that, based on current research on scientific
79 Buttoud, 2014 "However, research and public decision-making are very contra:

70 de Arano, 2014 NA
171 Ebakisse, 2014 "Les analyses effectuées ont permis de constater que malgré de
154 Ruslandi et al., 2014 "At one extreme, raw plot data might be made avail-able on pul
92 Thompson, 2015 "local knowledge of how ecosystems function, accumulated by
117 Asselin, 2015 "ecosystem-based forest management is probably the best mee
176 Doblas-Miranda et al., 2015"faire entrer les entreprises dans les forets : la chaine de valeur
7 Klenk & Wyatt, 2015 Recommendations:"... an effective knowledge mobilization stra
167 Martinez, 2015 See conclusionFindings suggest different evolutions and approa

136 Newell-Price et al., 2015 NA
103 Virkulla et al., 2015 "The role of expert-led encounters is strong in Finland and ownq
142 Carvalho, 2016 There are existing mechanisms currently being employed at anc

139 Fleischman & Briske, 2016 "government agencies responsible for natural resource manage
3 Amorelli Ribeiro Kornexl 20:"Include Brazilian forest sector lessons in other Brazilian SSC pre¢

134 Bayne et al., 2016 "it appears that the key success factor in enhancing uptake and
29 Caceres et al., 2016 Four considerations or "working hypotheses" to support the use
126 D'Eon & MacAfee, 2016  That collaboration between governments and industry is a fruit
113 Vargas, et al., 2017 "improving the multiple facets of interoperability could facilitat
4 Amorelli Ribeiro Kornexl 20: Definition of goals and expectations for the knowledge exchang
24 Chazdon et al., 2017 Knowledge generation projects, regardless of their funding sour
95 Diver, 2017 "Aligning with Jasanoffs(2004) co-production of social order, thi
43 Gret-Regamey et al., 2017 "While for some policy sectors such as agriculture or forestry se
124 Swartling et al., 2017 "ensure representation from all relevant actor groups and that |
111 Tousignant, 2017 NA
64 Heim, Krott & Bacher, 2018 " The different roles played by the actors involved could be sep:
85 Schick et al., 2018 "working with local communities in an open and transparent pa
182 Wurtzebach, 2018 "In the U.S. Forest Service, | found that limited capacity, decent
133 Brischke et al., 2018 " it seems indispensable to intensify networking between: 1)dif
42 Elliott, 2018 These conclusions are from the summarized talks and papers at
135 Santos, 2018 "It is important to highlight the significance of the knowledge st
77 Wistbacka et al., 2018 "Our study exposes the wide gap between science and policy wi

164 Marqui & Reynaud, 2019 "The ACTAE project has produced a significant set of results bot
31 Wurtzebach et al., 2019 "decentralized decision-making structures, limited formalizatior
132 Knoepp et al., 2019 "Most EFRs have served as focal points for education and demo
127 NRCan, 2019 There is a diversity of activities and work being done by all six re
81 Ramirez & Belcher, 2019 Their conclusion was: "The analysis presented here shows that 1
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151 Saarela, 2019
125 Theberge et al., 2019
119 Tokola & Mustalahti, 2019
94 Joa & Schraml, 2020
38 Purse, et al., 2020
16 Savari, Eskandari Damaneh
91 Aurenhammer, 2020
57 Basnet & Karki, 2020
35 Benz et al., 2020
67 Gonzalez & Kroger, 2020
74 Hardianti et al., 2020
47 Hockings et al., 2020
48 Jara-Rojas et al., 2020
17 Lawrence et al., 2020
25 Qjha et al., 2020
1 Ramirez & Belcher, 2020
78 Tarbox et al., 2020

" On a practical level, they explained, the contribution of scienc
"Co-creation of knowledge is a complex process. Among other t
"Youth may not be able to find solutions and create the new inr
Despite the frequently stated need for more evidence-based int
"Our approach of using co-production to guide production of ris
"The results indicated that nearly 70% of local communities did
"GFls indeed used a broad variety of instruments, both, traditio
The authors recommend a participatory forest management sys
3.1. Multifunctionality of Forests as a Target for a Modern, Sust.
"This article has highlighted forest relations that may be helpful
From abstract:"The results showed that two configurations of re
"Overall, local people and chimpanzees at CNP used fruits from
"Decisions about adopting agroforestry and the intensity of ado
"analysis of the FOKIS in these ten European countries reveals a
"The EPL outcomes have also been compared with other standz
"... direct communication with policymakers was effective to pr
"[We] found that the ability to identify native trees and describ
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TARGETED KNOWLEDGE

KE

CAPACITY
COMMUNICATION VALUE BROKER BUILDING ACTIVITIES

KE

INFORMAL

TRANSFER

RESEARCH
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SUCCESS

INFLUENCE

INFLUENCE IMPROVED INCREASED  SENSE OF

HUMAN

INFLUENCE
POLICY/PRODUCTS BEHAVIOUR RESEARCH RELATIONSHIPS

OWNERSHIP

KE
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Success
Success
Success

influenced human behaviour
influenced research
increased KE

improved relationships
influenced policy/products
sense of ownership
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1 | INTRODUCTION

Management of natural resources and the environment, including
forest management, requires tackling problems that are becoming
increasingly complex and involve growing levels of risk (Cvitanovic
et al.,, 2015; Engels, 2005; Lubchenco, 1998). To make decisions about
such problems, natural resource managers and policymakers (hence-
forth ‘knowledge users’) must identify and choose between possible
outcomes while weighing potentially competing evidence and trying
to fulfil their environmental, social and economic objectives (Douglas,
2012). In forest management, there have been calls to increase the
effectiveness of communication between scientific knowledge produc-
ers (which for the purposes of this protocol we consider as inclusive of
natural and social scientists and researchers) and prospective knowl-
edge users (Guldin et al., 2005; Kleine, 2009; Parrotta & Campos Arce,
2003). These knowledge users may include governments, Indigenous
land stewards and/or rights-holders, industrial managers, landowners,
educators, non-governmental organizations and others with a role and
interest in the management, conservation and restoration of forest
ecosystems.

Many of the world’s forests are managed for a variety of values,
which include conservation, food, natural and industrial resources,
tourism and cultural values and climate risk management (Dhar et al.,
2018; Eriksson, 2018). The needs and constraints felt by communi-
ties reliant on forest resources vary based on global and cultural con-
text, norms, cultural values and the hierarchy of actors involved in
forest management (Elliott, 2018). The complexity of resources, val-
ues, stakeholders and governments involved in forest management
necessitates understanding into what evidence is used to make deci-
sions and by whom as well as how knowledge about forests is trans-
ferred between actors (D’Eon & MacAfee, 2016). Knowledge exchange,
generally, describes the interchange between producers of scientific
knowledge (in our case, scientists) and users who apply this knowl-

edge.! Knowledge exchange activities can improve the integration of

1 Knowledge exchange is related to concepts such as knowledge mobilization, knowledge
transfer, tech transfer, knowledge translation, knowledge brokerage, knowledge uptake,
knowledge diffusion and knowledge dissemination (Fazey et al., 2014; Mitton et al., 2007).
We chose ‘knowledge exchange’ rather than ‘knowledge mobilization’ because our intent is to
study the bidirectional transfer of knowledge between knowledge producers and knowledge

exchange techniques.

4. The systematic map will employ a narrative synthesis approach that includes
descriptive statistics, tables, and figures which describe the types and frequency
of knowledge exchange techniques theorized or described, a network map display-
ing the institutions within and between which knowledge exchange occurs, as well

as summarizing any available evidence of effectiveness for particular knowledge

forest management, forest science, forestry, knowledge exchange, knowledge mobilization,
knowledge production, science transfer, science-policy interface

scientific knowledge into policies and management activities, particu-
larly if the knowledge is credible, salient and legitimate (Hering, 2016;
Nguyen et al., 2017; Posner & Cvitanovic, 2019).

Scientific evidence about natural resources, including forests, is
linked to policy and management outcomes in many ways. These out-
comes include (but are not limited to) raising awareness, issuing warn-
ings, defining problems, assessing policy and management options
before and/or after implementation and monitoring implemented poli-
cies (Douglas, 2012; Engels, 2005). Science can also be used to legit-
imize or justify policy or management decisions (Engels, 2005; Girling
& Gibbs, 2019). However, science is often unused or underused in
policy and management processes (Cvitanovic & Hobday, 2018; Hiss-
cheméller et al., 2001; Sutherland & Wordley, 2017), including forest
science (Parrotta & Campos Arce, 2003).

Though the mismatch between produced evidence and its use in
policymaking is often referred to as the ‘science-policy gap’ (Brad-
shaw & Borchers, 2000; Snow, 1959), we generalize this concept to
the ‘knowledge-integration gap’ to be inclusive of management uses.
There are multiple suggested causes for this gap, with a predominant
one being that scientists and knowledge users operate in different
cultures, with different timelines, expectations and motivations (Cash
et al., 2003; Engels, 2005; Girling & Gibbs, 2019; Guston, 2001; Nguyen
et al,, 2018). Knowledge users often lack scientific training, whereas
scientists often lack understanding of policymaking or management
styles, including how and when to share their work (Brisbois et al.,
2018; Fazey et al.,, 2014; Girling & Gibbs, 2019). Communities of scien-
tists and knowledge users alike have called for bridging the knowledge-
integration gap (Lubchenco, 1998). In light of this, Cvitanovic and Hob-
day (2018) called on researchers to go beyond identifying barriers to
knowledge integration and to instead focus on available solutions to
integrating science into decision-making.

We are not aware of an existing taxonomic classification of terms
and models for knowledge exchange in science, but we identified
four a priori categories based on existing literature and our prior
experience. These include (1) ‘One-way exchange’, where scientists

independently produce a scientific report or paper and deliver it to

users rather than the transfer of knowledge to a wider range of recipients than targeted users
(Nguyen et al., 2016; Social Sciences and Humanities Research Council, 2019).
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knowledge users. Included under this model are the ‘loading dock’
(Cash et al., 2006) or ‘deficit’ (Fernandez, 2016) approaches to knowl-
edge translation. (2) ‘Solicited exchange’, in which a knowledge user
expressly invites knowledge producers to tackle a pre-identified
knowledge gap, which is sometimes done through contracts to
researchers or competitions for research funding or opportunities. (3)
‘Network exchange’, whereby two or more actors come together for
the explicit purposes of exchanging knowledge generated indepen-
dently by each. This is often done through workshops, conferences or
professional networks. Finally, (4) ‘participatory exchange’, in which
prospective users of scientific information are engaged and involved
in its generation. This is sometimes termed ‘coproduction’ or ‘cocre-
ation’ (Beier et al., 2017; Norstrém et al., 2020; Wall et al.,, 2017).
Participatory exchange is sometimes considered an intrinsic part
of ‘transdisciplinary research’ (Lang et al., 2012), ‘community-based
research’ or ‘community science’ (Grant, 2015; Lang et al., 2012),
‘social-ecological systems’ (Balvanera et al.,, 2017) or, when related
to ecology, ‘translational ecology’ (Enquist et al., 2017; Safford et al.,
2017; Schlesinger, 2010). However, the aforementioned terms are
also conceptualized without explicit or implicit inclusion of knowledge
exchange.

Whereas one-way exchange has been considered relatively inef-
fective (Cash et al, 2006), integrative/participatory models have
been proposed to increase effectiveness of knowledge exchange
(Beier et al., 2017; Salomon et al., 2018; Westwood et al., 2020).
Though there exists some theoretical guidance on best practices for
knowledge exchange between scientists and knowledge users in the
natural sciences (e.g. Gibbons et al., 2008; Nguyen et al., 2017; West-
wood et al., 2020), it is not grounded in empirical evidence. Overall,
relatively little attention has been paid to characterizing existing
approaches to knowledge exchange, their commonness and their
effectiveness. It is not known what knowledge exchange techniques
are commonly employed in the forest sector, with what frequency or
if evidence of effectiveness has been previously collected for any of
these techniques.

We examine the integration of science into policies and manage-
ment practices regarding forests from the lens of knowledge exchange.
The aim of this paper is to create a systematic map that provides
a better understanding of existing theories and practices regarding
knowledge exchange in forest science. To do so, we will record and
categorize the knowledge techniques identified in articles related
to forest science and compare them to our a priori taxonomy. We
will generate a network map to describe the institutions that use
each knowledge exchange technique, their sector and their relation-
ships with each other. We will also document whether the authors
collected evidence of effectiveness of presented techniques (or if
evidence is absent, elucidate gaps in knowledge about technique effec-
tiveness). We present our methods in this protocol as part one of a
registered report. Our methodology will be equally useful for charac-
terizing the knowledge exchange landscape in other scientific disci-
plines, the vast majority of whom are also plagued by the knowledge-

integration gap.

1.1 | Objective

Our proposed systematic map will examine the published peer-
reviewed academic and grey literature to describe the techniques
used to exchange forest science knowledge between producers and
users. We aim to describe the type and frequency of techniques
used and/or theorized, the distribution of these techniques within and
among institution types as well as reported evidence of their effective-
ness. In doing so, we will provide a first-ever characterization of the
global knowledge exchange landscape in forest sciences (in English and
French). We hope this work enables researchers and practitioners to
move towards a shared language for knowledge exchange endeavours,
highlight lessons learned in implementation of knowledge exchange as
well as provide a typology which can be used in future to test and com-

pare the effectiveness of different models for knowledge exchange.

1.2 | Primary question

The question guiding the systematic map of techniques used to
exchange knowledge in forestry is: What techniques have been used
and/or theorized by those producing new knowledge about forests, for-
est ecology, forest policy, forestry and silviculture to engage in knowl-
edge exchange with potential knowledge users?

Our population of interest includes cases of knowledge exchange in
forestry and forest sciences and reported in English or French and our
approaches of interest are the ways that knowledge exchange methods
are categorized, described and evaluated.

2 | MATERIALS AND METHODS

This systematic map will follow the Collaboration for Environmental
Evidence’s guidelines (CEE, 2018) and the ROSES reporting standards
(Haddaway et al., 2018; Appendix S1).

2.1 | Search strategy
The search intends to capture all available peer-reviewed journal arti-
cles, reports, presentations, policy briefs, white papers, conference
proceedings, book chapters and other peer-reviewed and grey litera-
ture in English and French relevant to the research question. We lim-
ited the search to English and French as these are languages read flu-
ently by the authors. Preliminary searches were used to identify search
strings and databases with the best performance (see below), and the
final search to inform the systematic map will use three databases
focussed on peer-reviewed publications and/or grey literature.

We compiled an initial set of 55 unique search terms (24 in English
and 32 in French; Appendix S2). Terms were combined using Boolean
operators to generate a set of eight candidate search strings for pre-

liminary testing (four English strings and four French strings; Appendix
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S2). The test list of documents known to be relevant to the research
question consisted of 15 documents (Appendix S2) and was com-
piled based on author knowledge of the field. We initially identified
10 potential databases to search for peer-reviewed studies and grey
literature. We rejected five of these for one or more of the follow-
ing a priori reasons: heavily biased towards Canadian content; behind
paywall; does not allow full use of Boolean operators and/or paren-
theses; and/or redundant as it is indexed by a retained database
(Appendix S2).

To further narrow down the search strings and databases, we con-
ducted preliminary searches to evaluate the specificity and sensitiv-
ity for search strings in each database. ‘Specificity’ reflects the pro-
portion of the sample returned by the search that is relevant to the
research question, whereas ‘sensitivity’ reflects the proportion of the
test list returned by the sample in a given search (CEE, 2018). Pre-
liminary searches included the testing of eight search strings in five
databases (Appendix S2). For each string in each database, we recorded
how many of the items were relevant as well as how many of the 15
test list items were returned in the first 100 results. We used this infor-
mation to calculate specificity and sensitivity of each string in each
database per first 50 and first 100 returned results, using the follow-

ing formulae:
Specificity for first 50 results :
# of relevant items in first 50 returned results /50 = 100,
Specificity for first 100 results :
# of relevant items in first 100 returnedresults/100 = 100,
Sensitivity for first 50 results :
# of items from the test list returned in first 50 results/15 s« 100,
and Sensitivity for first100 results :

# of items from the test list returned in first 100 results/15 * 100.

We also recorded which keywords were returned in relevant results
(Appendix S2). Of the eight search strings tested, we selected the two
strings in each language showing the highest specificity and sensitiv-
ity at both the 50-item and 100-item stages. We then modified these
strings to remove keywords that were not returned in any relevant
results during preliminary searching (e.g. arbor; Appendix S2), result-
ing in our four final search strings for executing the search strategy
(Table 1).

Of the five databases used during preliminary searching, two were
eliminated after showing specificity below 10% and sensitivity below
1% (unable to return any of the test list) after 100 hits (Table 2;
Appendix S2). The three retained databases are Bielefeld Academic
Search Engine (BASE), ResearchGate and Scopus. These three will be
accessed using the following entry points: BASE is free for any user
to search, ResearchGate will be searched with personal registration
accounts and Scopus will be searched using library access via Carleton

University.

TABLE 1
strategy

Proposed search strings for the execution of the search

String# String

1 (forest® OR silvicultur*) AND (knowledge trans* OR
knowledge exchang® OR knowledge mobiliz* OR
knowledge shar* OR “knowledge broker” OR “knowledge
uptake” OR extension)

2 (forest* OR silvicultur®) AND (“science-policy integration”
OR science policy integration OR science-policy interface
OR coproduction OR co-produc* OR coprod* OR co-creat*
OR cocreat* OR “forest information”)

3 (forét* OR forest* OR sylvicultur*) AND (utilisation de
connaissances OR trans* de connaissances OR échange de
connaissances OR fusion de connaissances OR trans* du
savoir* OR échange du savoir*)

4 (forét* OR forest* OR sylvicultur*) AND (intégration des
sciences et des politiques OR “Politique forestiére” OR
co-construction) AND (connaissance* OR savoir* OR
information)

Note: The asterisk (*) can represent any characters (e.g. forest* can repre-
sent forestry, forests, forested).

TABLE 2 Preliminary searching of candidate databases to test for
average specificity and sensitivity across eight search strings for the
first 100 hits

Average Average
specificity  sensitivity  Final
Candidate database (%) (%) status
Bielefeld Academic Search 18 1 Retained
Engine
Google Scholar 8 0 Rejected
JSTOR Life Sciences 2 Rejected
Collection
ResearchGate 28 5 Retained
Scopus 21 7 Retained

2.2 | Item screening and eligibility criteria

Eligibility screening of returned results will occur in two stages: (1)
title and abstract and (2) full-text. Each of the three databases will
be searched with all four search strings (with the exception of Sco-
pus which does not allow searching in French) for a total of 10 unique
searches to screen results. Each search will be conducted by one indi-
vidual. The title, author and year of each result will be copied into a
Google Sheet and the title and abstract screened for relevance accord-
ing to the eligibility criteria. All title and abstract screening decisions
will be recorded in the Google Sheet, and the full results and summary
statistics will be included in an appendix to the final published report.
Given that part of the study objective is to determine the most
appropriate keywords for use in this developing field of inquiry, it is
necessary to use general terms to capture relevant results. Due to the
generality of many keywords and their high use in English and French

(e.g. ‘forest) ‘transfer’), we are expecting high numbers of returned
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50 which documents and allows contentious items to be flagged for
attention by additional reviewers.
Each item uploaded for full-text screening will be screened by one
% 401 reviewer. If this reviewer is unsure about whether the document meets
(c':? the eligibility criteria, they will flag it for attention by a second reviewer.
3 30 If the second reviewer is still unsure, it will be discussed by the research
g team in full during bimonthly team meetings. Covidence generates a
g_ 20 number for each entry, and the study lead (AW) will use a random num-
Q ber generator to validate 15% of full-text screening decisions. Four
g individuals will conduct full-text screening (including co-authors on this
< 107 protocol). An output spreadsheet of full-text screening decisions from
Covidence, with full results and their summary statistics, will also be
o] included in an appendix.
30 60 90 120
Hit number
2.2.1 | Eligibility criteria
FIGURE 1 Example graph of rolling average specificity, showing
average specificity (% of retained results per 30 hits) at each hit
Population

number. In this case, the stopping condition has been met (25
consecutive hits were deemed not relevant and average specificity
remained below 20% over the 25 final hits)

hits from each search with relatively low total specificity. Preliminary
search strings retrieved hit numbers in the thousands, but specificity
declined sharply within the first hundred results (Appendix S2). There-
fore, it is necessary to provide stopping criteria to maximize search
effort. To determine the number of hits to be screened for relevance,
the assessor will stop screening the title and abstract additional hits

once one of the following conditions is met:

Stopping condition 1: All returned hits have been screened.

Stopping condition 2: Thirty consecutive hits were deemed not
relevant ‘and’ the rolling average of specificity per 30 hits has
been below 20% for those 30 hits. For example if hit numbers
1-31 return 15 relevant results, average specificity at hit 21
is 50%. If hit numbers 2-32 include 14 relevant results, aver-
age specificity at hit #22 is 47% (see Figure 1 for an example
graph of rolling average specificity). Thus, the ‘stopping point’
for screening will be a different number of hits for each unique

search.

If the item passes title and abstract screening, the full-text will be
saved into a Mendeley (Mendeley Ltd., 2019) database and uploaded
into the literature review program Covidence (Veritas Health Inno-
vation, n.d.) for full-text eligibility screening. Covidence allows for
(1) input of the literature database and automatic removal of dupli-
cates, (2) guided screening according to user-specified settings (e.g.
setting the number of screeners per item; forcing users to select from
a list of reasons why an item is excluded and recording this decision),
(3) data extraction by pairing a questionnaire alongside each document
PDF, which the extractor must answer and (4) recording all screening
decisions and data extraction, and outputting this as a spreadsheet.

Covidence also tracks which reviewers have screened or extracted

Included items will concern forest ecology, forestry, silviculture, for-
est informatics, dendroecology, dendrochronology or other natural or
social sciences related to forests. Studies concerning natural resources

or environmental studies in general will be excluded.

Item content

Items must include one or more of the following: (a) positing a the-
ory or conceptual framework about knowledge exchange, or critically
responding to such a theory or framework, (b) studying the use or effec-
tiveness of methods in knowledge exchange, (c) presenting a case study
of knowledge exchange or (d) presenting a plan of action for knowledge
exchange. ‘Knowledge exchange’ is defined as per the definition given
in Section 1.

Geographical and language scope
Studies may originate anywhere in the world and will be included if
written in English or French.

2.3 | Study validity assessment
In this study, we do not intend to appraise the validity of research con-
ducted in the items, nor the effectiveness of the knowledge exchange

activity. Rather, we intend to capture descriptive information.

2.4 | Data extraction strategy

Each item which has passed full-text screening will be subject to data
extraction by one reviewer. The reviewer will read the item in full
and complete a questionnaire (Appendix S3) consisting of 18 ques-
tions. The questionnaire will capture information in four categories:
(1) terms and approaches used related to knowledge exchange; (2)
recommendations for effective knowledge exchange; (3) whether or

not the item collected evidence about, or empirically tested, the
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effectiveness of knowledge exchange; and (4) information about
knowledge-generating and/or knowledge-using institutions. Missing
information in any of these categories will be recorded as not reported,
unspecified or not applicable, as warranted.

To categorize knowledge exchange terms and approaches, we ask
‘Would the approach to knowledge exchange in this item be best
described as: (A) Coproduction: Knowledge producers and users were
jointly involved in the design and execution of a project; (B) Load-
ing dock: Knowledge producers initiated a project, generated knowl-
edge, and then delivered it to potential knowledge users; (C) Solicited:
Knowledge users requested and/or funded specific knowledge, which
knowledge producers were contracted to generate; (D) Network: The
formal or informal convening of knowledge producers and knowledge
users for the explicit purposes of knowledge exchange; (E) Not applica-
ble; or (F) Other (write in short answer)’ This question was based on
our a priori taxonomy of knowledge exchange models, with the spe-
cific language being more general than presented in our taxonomy so
as to be easily understandable for the reviewers extracting the data.
Data extraction will be completed by nine reviewers, which include five
co-authors from the present protocol and four additional experts in
forest science and/or knowledge exchange. The data extraction ques-
tionnaire will be filled out for each item in Covidence, which automat-
ically compiles extracted data into a tabular form for analysis. A 1-h
training session on data extraction will be provided by the study lead
(AW) to all reviewers, which will include completing an example extrac-
tion together. To ensure that data extraction meets quality standards,
AW will validate the first three items extracted by each reviewer and
rate their agreement with the reviewer’s assessment as follows: full
(all questions in agreement), good (validator has additions or adjust-
ments to one to two questions), fair (additions or adjustments to three
to eight questions), or poor (adjustments or additions to nine or more
questions).

If a reviewer's first three extractions all score ‘good’ or above dur-
ing validation, that reviewer will be given feedback on these extrac-
tions and asked to continue extracting items without further oversight.
If any of the extractions score ‘fair’ or below, the study lead will pro-
vide detailed feedback, make corrections and instruct the reviewer to
conduct two more extractions which will then be validated. If either of
these validations scores ‘fair’ or below, this process will be repeated
indefinitely until all extractions score ‘good’ or above. Reviewers may
ask the study lead for validation at any time on any items for which they
are unsure. By following the above procedures, data extraction will be

validated for a minimum of 27 items.

2.5 | Study mapping and presentation

A framework-based synthesis (Carroll et al., 2011) will be used to
structure the categorization of knowledge exchange techniques. The
systematic map will describe and categorize knowledge exchange
techniques used by institutions related to forest science and forestry.
Following other systematic map examples (e.g. Alexander et al.,
2019; McKinnon et al., 2016), this approach will be partly structured

according to our categories defined a priori from existing conceptual
literature about knowledge exchange. It will also be an unstructured
approach in that additional categories that emerge through the extrac-
tion process will also be included. Data will be available in a tabular
format as an appendix to the article. Descriptive statistics, including
charts and tables, will be used to elucidate patterns of knowledge
exchange categories in terms of their proposal and use frequency, time
span, location and commonalities between and within institution types.
A network map visually representing linkages between institutions
and sectors in relation to the knowledge exchange categories used
will be presented. If and where available, evidence of effectiveness
for particular knowledge exchange approaches will be presented
and summarized. We will also identify evidence gaps for future
research.

The systematic map will be submitted as a Stage 2 article in Ecologi-

cal Solutions & Evidence once complete.

3 | DISCUSSION

Despite the ongoing efforts of scientists to have their research
reflected in forest management and policy outcomes, scientific evi-
dence is often unused or underused in environmental policy and
management processes (Hisschemoller et al., 2001; Lubchenco, 1998;
Sutherland & Wordley, 2017). We seek to answer the call of many
experts to move past identification of problems contributing to the
knowledge-integration gap, and instead, focus on solutions (Cash et al.,
2006; Cvitanovic & Hobday, 2018). Our provision of the first-known
characterization of the knowledge exchange landscape in forest sci-
ence will generate new insights about which knowledge exchange
techniques are used in relation to forest science, report on evi-
dence of their effectiveness, gaps in knowledge about the approaches
and recommendations for best practices. This map will also eluci-
date whether models for knowledge exchange differ between sec-
tors (e.g. academia, government). Our dissemination plan extends
beyond the peer-reviewed literature and will leverage the interdisci-
plinary research networks of the co-authors. Our review will imme-
diately inform the approaches of forest scientists and managers of
forest resources by providing considerations for effective knowledge
exchange, with the aim of ensuring that policy and management deci-

sions about forests are better informed by scientific evidence.
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