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Abstract
Forestry is becoming more complex as a result of diverging societal demands. Indigenous Peoples’ reconciliation and the

challenges of climate change call for research that embraces transdisciplinarity, reciprocity, and problem-focused learning
at the landscape scale. Both globally and in Canada, forestry and forest research are struggling to keep pace with this grow-
ing complexity. Place-based collaborative research and learning initiatives, described here as “learning landscapes,” offer an
under-explored approach to meeting diversifying goals for forest landscapes. We describe recent progress in Quesnel, British
Columbia, where researchers and local institutions are engaging to strengthen resilience and innovation in the forest sector.
We first define the concept of learning landscape in the context of transdisciplinary sustainability science, and then illus-
trate this approach using the case study of Quesnel. We describe a process of systems diagnosis, including asset mapping and
analysis of potential forestry pathways through a “best bets” framework. We propose a Theory of Change as a way forward, out-
lining opportunities for government, industry, and communities in developing regional capacity for integrated management
and high-value forest products. We reflect on the contributions of learning landscapes to knowledge generation, experiential
learning, and institutional development, and discuss implications for steering decision-making in locally driven sustainability
transitions.
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Introduction
Forest systems have been shaped by peoples’ needs and de-

sires since the emergence of humankind. Whether through
cultural practices or consumer demands, forests and the land-
scapes within which they exist have been modified to meet
the evolving values and aspirations of people. Today, the di-
versity of values demanded from forests poses a significant
challenge for decision-makers at local, national, and global
scales. Approximately 73% of the global forest area is publicly
owned (FAO 2020), but in reality, a broad spectrum of tenure
and management systems exist, many of which are in transi-
tion (RRI 2018). Decisions over forests must carefully consider
the multi-dimensional elements of problems. In forest land-
scapes, resilience is a function of governance, rights, liveli-
hoods, and prosperity. Cumulative impacts of climate change
on forest systems, including wildfire, floods, and biodiversity
loss, have demonstrated the adverse consequences of states
failing to see forests as complex, dynamic systems (Simard
2009). Governments are now delegating greater responsibil-
ity to local institutions, creating space for local people and
Indigenous communities to drive forest decisions. These new
collaborative tenure arrangements call for a whole-of-society

approach, respecting and drawing from rights holders, com-
munities, and different knowledge systems (Zurba et al. 2016;
McKay and Grenz 2021). To keep pace with shifting values,
research and policy must be grounded in local settings and
open to the breadth of pathways that could emerge to meet
the diverse needs of people in forest landscapes (Chambers
1997).

The challenge of meeting local sustainability objectives
within a global setting of change and complexity provides
a strong incentive for transdisciplinary research and learn-
ing (Lang et al. 2012). Engaging different disciplines and ways
of knowing to build understanding of shared problems and
co-develop ideas offers numerous opportunities for mutual
learning between practitioners, researchers, students, and so-
cietal actors (Smithwick et al. 2019; Margules et al. 2020).
Many studies have acknowledged the difficulties of transdis-
ciplinary science, such as sustaining cooperation and empow-
ering local actors (Jakobsen et al. 2004; Brandt et al. 2013; ).
Notwithstanding this, the collaborative and cross-sectoral na-
ture of transdisciplinary partnerships remains fundamental
to addressing today’s forest and land-use challenges (Creed
et al. 2019). Forestry practitioners have long acknowledged
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the need to expand the scope of forestry education to in-
clude competencies in areas such as collaborative problem-
solving, communication, and social systems (Sample et al.
1999; Sample et al. 2015). Whilst the past few decades have
seen forest research shift from species-specific to systems-
based inquiry (Polinko and Coupland 2021), decisions on
forests are often top–down and blind to complex local real-
ities (Bull et al. 2018). Embedding research and learning at
the landscape scale can help to overcome these blind spots,
supporting institutions and scientists to engage in processes
that lead to holistic and contextually appropriate pathways
for forest systems (Langston et al. 2019).

Transdisciplinary research in forest systems is growing
globally. There is still a knowledge gap in how research part-
nerships can contribute to experiential learning, enhance
knowledge utilization among local actors, and respond to
complex global challenges (Balvanera et al. 2017; Hoffmann
et al. 2019). In this paper, we describe attempts to meet
these objectives through a “learning landscape” approach.
We provide a case study of a learning landscape in Quesnel, a
small regional town in the Cariboo-Chilcotin region of British
Columbia, Canada——a province with a long history of forestry
that is now facing unprecedented challenges. We begin with a
working definition of learning landscapes, drawing from the
concept of boundary work in sustainability science (Clark et
al. 2016). We then illustrate this approach in Quesnel, out-
lining learning pathways and synergies for strengthening re-
gional capacity across the full spectrum of forest systems.
Drawing from the Quesnel experience, we offer reflections
on how embedding transdisciplinary learning systems into
forest landscapes can enrich understanding and strengthen
decision-making for locally driven sustainability transitions.

Transdisciplinary science in a learning
landscape

Integrating knowledge and navigating boundaries has be-
come central to understanding pathways for sustainability
(Mattor et al. 2014; Karrasch et al. 2022; Zurba 2022). Trans-
disciplinary science can guide these transitions by shifting
power dynamics, building local capacity, and providing a
nexus between science, policy, and innovation (Pregernig
2006; Bréthaut et al. 2019). Embedding transdisciplinary sci-
ence into landscape-scale learning systems, whether through
formal education, informal relationships, or institutional de-
velopment, can enrich cultural, ecological, and technical un-
derstanding (Tengö et al. 2017; Norström et al. 2020). We
describe this approach as a learning landscape. Loosely de-
fined, learning landscapes are places where scientists main-
tain long-term partnerships with diverse actors aspiring to
learn about and influence the development trajectory of their
landscapes, where people exchange ideas, their stories, and
gain from otherwise unlikely experiences. The term land-
scape is used to capture both the geographic setting, de-
fined by the problem, and the explicit attention given to un-
derstanding local social-ecological systems to steer decision-
making processes.

Learning landscapes bring together researchers, local insti-
tutions, communities, students, and a diversity of other ac-
tors in recognition of the mutual benefits gained from new
interactions or shared interests. Benefits might range from
professional experience through hands on learning, ground-
ing global research priorities in local contexts, or strength-
ening institutional capabilities through collaboration and re-
sources. Learning landscapes may be more structured, such
as the Nordic agroecology program described by Francis et al.
(2020), or opportunistic, such as the sentinel landscape ap-
proach described by Langston et al. (2019). Past experiences
of transdisciplinary partnerships in forestry have shown the
value in embedding this learning in larger networks, such
as the Canadian Model Forests program (Bullock et al. 2017).
These approaches also offer important guidance on the chal-
lenges of engaging in collaborative learning, including rep-
resentation of rightsholders and grappling with power and
politics (Klenk et al. 2013). Here, we distinguish learning land-
scapes from the broader term of transdisciplinary science be-
cause of their emphasis on learning——exploration of ques-
tions and discoveries, rather than research focused on spe-
cific components of the landscape.

The intention of a learning landscape is reciprocity——
breaking down boundaries and forming connections be-
tween people that may be otherwise separated by discipline,
profession, or geography. For this reason, we liken learn-
ing landscapes to boundary work, a concept emerging from
sustainability science that describes systems and processes
aimed at crossing boundaries (Clark et al. 2016; Zurba 2022).
In learning landscapes, boundary work involves interactions
between researchers and local actors in ways that facilitate
inquiry, exchange, and learning. We broadly categorize these
interactions into three themes: (i) knowledge generation for
policy and practice, (ii) experiential learning, and (iii) institu-
tional development (Fig. 1).

Learning landscapes enable globally relevant research
questions to be grounded in local settings to inform pol-
icy and practices, develop networks for collective action,
and adopt problem-focused learning into practitioner and
research institutions. They offer a pragmatic way to con-
sider tele-coupled relationships between distant yet inter-
connected landscapes, fundamental to understanding and
influencing global sustainability transitions (Hermans et al.
2023). In times of uncertainty, disruption, and transition,
learning landscapes can help steer action through systems
change, closing gaps between long-term ambitions and short-
term practical needs (Frantzeskaki et al. 2012). In the case
study that follows, we describe these processes in Quesnel
landscape in British Columbia. Following a brief overview of
the provincial forestry context, we present key components
of the learning landscape, and reflect on the outcomes of
our approach. We describe the potential gains from expand-
ing transdisciplinary learning networks to meet diversifying
goals of forest landscapes.

Case study: Quesnel, British Columbia
Indigenous stewardship has sustained the forests in the Pa-

cific Northwest for thousands of years. The arrival of Euro-
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Fig. 1. Boundary framework for a transdisciplinary “learning landscape” approach, adapted from Hoppe (2010).

pean settlers and explorers in the mid-18th century disrupted
traditional land-use systems and opened land for commercial
logging and gold mining. Industrial forestry began in the late
19th century with the development of transportation net-
works across the province’s vast and difficult terrain. Com-
modity products quickly became the foundation of the for-
est industry in British Columbia, primarily softwood lumber,
with smaller contributions from pulp, paper, logs, and other
wood products. For regional towns such as Quesnel, forestry
was an essential part of life by the 1950s, the basis of local
industry, settlement, farming, and culture. Despite their re-
moval from the land, First Nations maintained their connec-
tion to forests throughout this period, managing and harvest-
ing forest products for food, shelter, and ceremony. Today,
First Nations continue to rely on the forest for sustenance,
and engage in forestry through a variety of enterprises, part-
nerships, stewardship councils, and management operations
(Nikolakis and Nelson 2015). Since the 1990s, forestry in
British Columbia has faced several challenges, threatening
the future of the industry. The Mountain Pine Beetle epidemic
resulted in the loss of millions of hectares of pine forest, con-
tributing to devastating wildfires in 2017, 2018, and 2021.
In 2019, the provincial government passed the Declaration
on the Rights of Indigenous People, committing to reconcil-
iation across all laws, policies, and practices. The Declara-
tion will significantly impact the forest sector, including new
agreements, tenure rights, and decision-making processes
still to be determined. Recent and planned policy changes
include reduced logging of old growth forests, increasing
forestry tenures available to First Nations and smaller op-
erators, and establishing a new process for landscape-level
planning (Government of British Columbia 2021). Forestry in
British Columbia is entering a new paradigm, with greater in-
volvement of local communities and stewardship that gives
more emphasis to non-timber values.

The changes in forestry in British Columbia reflect shift-
ing societal values towards more local stewardship, a lack
of trust in the forest industry, and growing interest in con-
servation (Peterson St-Laurent et al. 2019; Riggs et al. In
Press). Momentum towards these changes has been build-
ing for decades. Concerns over forest industry concentra-
tion, destructive forestry practices, and the lack of integrated
land-use planning are voiced in the five forest commissions
conducted over the past 105 years (Mitchell-Banks 2000).
Whilst Sustainable Forest Management is highly regulated
and practiced, ecosystem-based approaches that integrate
economic, social, and ecological values into adaptive man-
agement regimes have been constrained by perceived politi-
cal and financial risks of reducing timber production, incom-
plete knowledge inventories, and the difficulties of broaden-
ing participation in decisions over forests (Bourgeois 2008;
Howlett et al. 2009). Inability to confront these challenges
has led to an alarming situation. Issues of climate vulnera-
bility and declining fibre supply extend across the province,
creating an atmosphere of uncertainty and concern (Parkins
and MacKendrick 2007). Markets and policy frameworks sup-
porting bio-products, non-timber forest products, and carbon
are still niche and under-developed, with lumber and pulp
mills continuing to provide the majority of employment op-
portunities in the sector. The province is looking towards
growth in the bioeconomy to enhance value, but investment
and regulatory frameworks are in their early stages. Recre-
ation and tourism are growing but are unlikely to replace
forestry employment and revenues in remote areas. Faced
with devastating effects of wildfires, conflicting societal val-
ues over forest resources means that municipalities, First Na-
tions, and tenure-holders are anxiously navigating decisions
over forests.

The City of Quesnel is located in the Cariboo region of
British Columbia within the traditional, ancestral, and un-
ceded territory of the Lhtako Dené Nation. Approximately
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13 000 people live in Quesnel and the surrounding area,
which also includes traditional territories of the Nazko,
Lhoosk’uz Dené, and ?Esdilagh Nations. The region has a long
history of gold mining, ranching, and forestry, which con-
tinues throughout the landscape today. Surrounding the city
is the Quesnel Natural Resource District (Fig. 2), which cov-
ers approximately 1.28 million hectares, most of which is
sub-boreal pine. The Quesnel landscape was hit hard by the
mountain pine beetle epidemic and the 2017/2018 wildfires,
greatly reducing the amount of timber available for harvest
and leaving the landscape vulnerable to further ecological
disturbance. The decline in fibre supply caused many compa-
nies to divest, leaving West Fraser Timber company, founded
in Quesnel in 1955, as the only major company still operating
in the area. West Fraser is important to Quesnel’s competitive
advantage, maintaining several integrated manufacturing fa-
cilities within the city limits. However, provincial trends in-
dicate that West Fraser’s long-term presence in the region
is not guaranteed (West Fraser 2022). The decline in timber
availability and increased wildfire risk has impacted indus-
try, livelihoods, and communities closely entwined with their
surrounding forests.

Learning landscape approach
The Quesnel municipal government established the

Forestry Initiatives Program (FIP) in 2018. The purpose of
the FIP is to work with First Nations, the provincial govern-
ment, local forestry companies, and other actors to support a
transition towards a resilient, innovative forest economy that
aligns with broader landscape goals of reconciliation and sus-
tainability. In British Columbia, municipal governments do
not have authority to make decisions over forests outside of
urban areas (i.e., in timber supply areas), but they can act as
facilitators to support stakeholders and create enabling con-
ditions for stewardship, investment, and fire management.
The FIP is involved in several locally driven projects, includ-
ing Fire-Smart wildfire prevention, community forestry, sil-
vicultural trials, a biomass utilization scoping study, and an
investigation into the potential for secondary wood manu-
facturing. Quesnel is also a pilot area for provincial govern-
ment’s new forest landscape planning process, set to replace
forest stewardship plans in the forestry legislation and al-
low for greater negation of forest values at the local level.
Each of these initiatives provides a platform for local actors
to articulate and respond to local aspirations, whilst adapting
to emerging markets, policies, and climate threats in British
Columbia and internationally.

The formation of the FIP in 2018 created a centre point
within the Quesnel community to convene and collaborate
on forestry issues. The agreed objective of the program is to
“build home-grown solutions for Quesnel during its time of
transition to be innovative, resilient and help grow a sus-
tainable future for everyone who chooses to call the area
home” (City of Quesnel 2022). The objective to strengthen re-
silience and innovation cuts across several areas, including
the management of forests for timber, ecosystem services,
biodiversity, and other values, the processing of forest prod-
ucts, the use of timber in construction and energy-efficient

buildings in the community, education, reconciliation, and
governance. The FIP hosted two think tanks in 2018 and 2019
to develop a strategy for action, inviting participants from lo-
cal and provincial government, First Nations, forestry compa-
nies, small businesses, research organizations, and universi-
ties. A common vision emerged to strengthen resilience and
innovation and address the social-ecological-economic vul-
nerability of the landscape. The FIP reached out to partner
organizations to build their knowledge base and collective ca-
pacity. Several partnerships emerged, leading to the idea of
a learning landscape. The core activities of our collaboration,
described below, focus on examining assets, capabilities, and
relationships within Quesnel to explore alternative invest-
ments and initiatives that would advance innovation and re-
silience in the forest sector. Collectively, we engage in various
dimensions of FIP projects, using the boundary framework
described in Fig. 1 to organize a holistic process for landscape
learning.

Methods
From 2019–2022, we engaged in several small collabora-

tive initiatives. We developed an inventory of assets (i.e., in-
frastructure, businesses, community initiatives) relevant to
new diversification opportunities. Asset mapping draws from
the asset-based community development approach, which
encourages communities to identify strengths (asset map-
ping), articulate goals (visioning), and develop partnerships
to strategize on how to meet goals (mobilizing) (Mathie and
Cunningham 2003). The FIP think tanks in 2018 and 2019 en-
abled local actors to build consensus on goals for the Ques-
nel landscape. Asset mapping formed a logical next step to
build understanding of assets, networks, and opportunities
for collaboration. Information on assets was gathered from
government sources, studies and organization websites. In
2021, we conducted 29 interviews with forestry actors, in-
cluding small businesses, industry, government, and NGOs
(Herdianti 2022; Valeri 2022). Interview questions focused on
the challenges, opportunities, and partnerships to grow a di-
verse local forestry sector. Throughout this period, the FIP
also hosted annual field trips for the Master of International
Forestry program, where students engaged with different for-
est stakeholders to discuss perspectives on local issues, in-
cluding wildfire management, community forestry, industry,
conservation, and the flow of benefits from forests. These ex-
changes also bring new perspectives to people in Quesnel,
exposing students to problem-based learning whilst allowing
researchers to triangulate data.

To draw together key findings from scoping studies and
short-term projects, we worked as part of a consultative team
to evaluate optimal pathways for retaining and expanding
the forest sector in Quesnel. The evaluation used a “best
bets” framework to rank priorities for investment and ac-
tion and outline key steps in research, funding, and partner-
ships (Gaston et al. 2021). Key considerations included fibre
requirements, economic and environmental value, climate
change risk, and availability of funding and infrastructure.
The evaluation examined potential for bio-energy pathways
and solid wood options, as-well as conditions for a thriving in-
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Fig. 2. Map of the Quesnel Natural Resource District, roughly depicting the Quesnel forest landscape. Source: Province of
British Columbia (2023).

dustry, such as landscape-level planning, securing fibre sup-
ply, and training and education. Results of the evaluation
were shared with the City of Quesnel in October 2021,and
subsequently became a core part of our analysis.

Results

Diagnosis: key assets and opportunities
In interviews and think tanks, priorities for address-

ing knowledge and resource gaps focused on ecological
resilience, fibre utilization and diversified manufacturing,
training and education, and landscape-level processes. The
asset-mapping exercise identified four key assets that could
play an important role in meeting these objectives through
future forest initiatives, summarized in Table 1. These in-
cluded (1) cultural and recreational assets to enhance public
engagement and support emerging markets, (2) physical in-
frastructure and labour force conducive to growth in manu-
facturing industries, (3) regional universities with a strong in-
terest in local education and training, and (4) municipal and
First Nations governments engaged in forestry partnerships.
Across each of these assets, the municipal government, First
Nations governments, West Fraser, and universities emerged
as key players for their contributions to diverse and com-
plementary capabilities in the landscape, including political
leadership, Indigenous Knowledge, expertise in forestry and
manufacturing, ability to engage and mobilize society, and re-

search capacity. Collaboration between these actors has been
essential to mobilizing resources for ongoing initiatives, in-
cluding wildfire risk reduction, exploration into the potential
for district heating systems, and the Three Rivers Community
Forest——a joint initiative between the Lhtako Dene, Nazko,
?Esdilagh, and Lhoosk’uz Dene Nation Governments and the
City of Quesnel.

Prognosis: evaluating potential pathways
Using the “best bets” framework, the consultative team

identified four potential pathways to strengthen resilience
and innovation in the Quesnel forest landscape. The four
pathways were (1) bio-energy (i.e., district energy and com-
bined heat and power, renewable natural gas production, bio-
crude oil production), (2) expansion of secondary wood manu-
facturing, (3) training centre for trades and careers, and (4) re-
gional forestry management. Each of these pathways was con-
sidered feasible under current resource constraints (limited
fibre supply) and to contribute positively towards ecological
resilience and regional development. Growth in bio-energy
products is favourable for meeting local clean energy needs
and is in line with interest in growing the bioeconomy in
British Columbia, such as using residual waste from logging
in small-scale combined heat and power production. Expan-
sion of secondary wood manufacturing responds to growing
demand for municipal and First Nations housing in the Ques-
nel region, as well as objectives for enhancing innovation and
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Table 1. Key assets in the Quesnel forest landscape.

Key asset Category Description Strategic advantage

High number of
community groups,
recreational facilities, and
community support
services.

Cultural and recreational 18 Religious institutions, 12 community
halls, 8+ annual events, recreational
clubs, support services for family, health,
education, employment, First Nations,
and community housing.

Opportunities for advocacy and public
engagement, demand for facilities and
construction (potential end-market for
timber and clean energy), attractive
community for families (labour market).

Existing industrial
infrastructure and
transport

Physical, human (labour),
social

Transportation services include highway,
rail, and commercial airports, same-day
shipping to major ports and
metropolitan centres (Vancouver and
Prince Rupert), permitted routes for
9-axle trucks. Industrial infrastructure
includes timber processing facilities (six
major mills and processing facilities) and
20.7% of the labour force work in
manufacturing (Census). West Fraser
Timber was founded in Quesnel and
headquarters are located in the city.

Foundation for expanding forest
manufacturing hub, potential demand
for clean energy, social capital in the
form of past and present relationships,
culture, and families linked to forestry.

Post-secondary institutions Human (education) The College of New Caledonia and The
University of Northern British Columbia
share a campus in Quesnel, offering
diverse programs including in trades and
industry and Aboriginal studies.

Willing partners in providing education
and training to strengthen community
resilience and forest sustainability. Land
and learning spaces available for
expanding facilities and programs.

Quesnel City Council,
Lhtako Dené, Nazko,
Lhoosk’uz Dené, and
?Esdilagh Governments

Political The Quesnel municipality and
governments of Lhtako Dené, Nazko,
Lhoosk’uz Dené, and ?Esdilagh First
Nations have entered into an application
for a community forestry partnership.
The municipality launched The Forestry
Initiatives Program in 2018.

Affirmed government support for
improving forest systems, existing
avenues for communication and
partnerships, access to provincial and
national funding schemes.

resilience through diversification of the forest sector. The de-
velopment of a training centre is closely linked to expanded
secondary wood manufacturing, providing a space for inno-
vation, entrepreneurship, and partnerships. Strengthening
regional forest management underpins each of these path-
ways, expanding research partnerships, exploring local lever-
age points for increasing value, and promoting an integrated
approach to forest management.

To examine the fit of each of these pathways to Ques-
nel, we explored how each of the key assets contribute or
detract from each pathway (Table 2). The analysis showed
Quesnel assets offered multiple advantages for the poten-
tial pathways, with support from local leadership bodies and
post-secondary institutions offering positive contributions
across all four pathways. Existing industrial infrastructure
and transport, whilst an important asset for attracting new
business and investment, could generate challenges due to
the limited supply of fibre. High-value forest products that
require minimal fibre, such as cellulose, could circumvent
this problem but require substantial investments in technol-
ogy and market development. The pathways of expanding
secondary wood manufacturing and establishing a training
centre are more feasible, concentrating on mature markets
and regional needs instead of novel technology. Quesnel is
well-positioned to attract new workers and develop training
programs aimed at expanding skilled labour and opportuni-
ties for First Nations. A 2019 study of the labour market in the
Cariboo Chilcotin region identified a lack of skilled workers
as a critical issue in the regional economy (Cariboo Regional

District 2019). In addition, recent changes to legislation on
energy-efficient construction in BC (known as the BC Energy
Step Code) have led to an increased demand in prefabricated
construction, requiring skilled workers trained in engineered
wood products and prefabricated wood building systems.

Rather than isolate pathways, the analysis shows comple-
mentarity, indicating benefits from pursuing multiple path-
ways in parallel or integrated into a cluster. For example,
a training centre focused on contemporary skills in forest
management, such as managing for climate change, wild-
fire, and diverse forest products, is likely to be complemen-
tary to growth in the secondary wood manufacturing sec-
tor, supporting a gradual shift towards value-added produc-
tion. A training centre for trades and careers adds another
dimension to a learning landscape, where education opportu-
nities purposefully target societal needs within the local set-
ting. Matching these pathways to provincial programs, such
as growing the bioeconomy, could help to mobilize resources,
connecting practice with research and innovation. The con-
vening power of the FIP could help align the needs of re-
gional employers with training programs provided by post-
secondary institutions, growing the region’s capabilities in
secondary wood manufacturing.

Diversity in stakeholders and the high number of commu-
nity groups is noted as both a strength and a challenge. Nar-
rowly defined land-use objectives focused on access to tim-
ber and single sector industry-driven economic pursuits con-
tributed to Quesnel’s current vulnerability. However, diver-
sity of interests may also slow-down consensus building. We
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Table 2. Asset contributions to potential pathways to innovation and resilience in the Quesnel forest landscape.

Asset\Pathway Bio-energy
Expansion of secondary
wood manufacturing

Training centre for trades
and careers

Regional forest
management

Community groups,
recreational facilities, and
support services

(+) Local energy needs for
community buildings and
recreation facilities

(+) Local construction
needs for community
buildings and recreational
facilities

(+) Attractive living for
young families and
short-term visitors in the
region

(+) Opportunities for
community engagement

(+) Attractive living for
consumers (ageing
population) and workforce
(young families)

(+) (−) Diverse and
competing interests

Existing industrial
infrastructure and
transport

(+) Local energy needs for
production

(+) Industrial
infrastructure and
accessibility

(+) Industry support in
funding, resources,
expertise

(+) Engaged stakeholders

(−) Competition for fibre (−) Competition for fibre
and labour

(+) Employees (+) Interest in innovation

(+) Interest in stability

Post-secondary institutions (+) Local energy needs for
campus

(+) Interest in developing
training programs to meet
local needs

(+) Interest in developing
training programs to meet
local needs

(+) Research partnerships

(+) Potential construction
of student residence

(+) Aboriginal Resource
Centre to support
Aboriginal students

(+) Local campus to serve
regional community

Quesnel City Council,
Lhtako Dene, Nazko,
Lhoosk’uz Dene, and
?Esdilagh Governments

(+) Advocacy and
leadership in
provincial-level discussions

(+) Convenors (+) Convenors (+) Advocacy and
leadership in
provincial-level discussions

(+) Potential for First
Nations led combined heat
and power

(+) Affordable housing
development is a priority
for municipality and First
Nations

(+) Access to Federal and
provincial funding

(+) Existing partnership as
platform for collaboration

(+) Access to Federal and
provincial funding

(+) Access to Federal and
provincial funding

observed this in the recent community consultations on two
new developments in the region: the Three Rivers Commu-
nity Forest and the Cariboo Gold Project.1 The Cariboo region
has a long history of forestry, mining, and ranching that con-
tinue to contribute to culture and livelihoods. Both the com-
munity forest and gold mine aim to harness this strength but
both face opposition due to concerns over social and envi-
ronmental impacts (Barkerville Gold Mines Ltd. 2020). These
debates, whilst difficult, have led to new dialogues on how lo-
cal values are reflected in forest and land-use management.
The need to articulate values and engage in discussions has
helped to build capacity among communities, Nations, and
local leaders. Although hard to measure, progress in these
initiatives offer guidance for future initiatives, both in terms
of clearer understanding of local values and the relationships
needed to navigate change.

1 In 2022, the Cariboo Gold Project (owned by Osisko Development)
began production on Lhtako Dene territory about 80 km outside
of Quesnel. The underground gold mine is expected to employ 500
people during its 16-year operation.

Discussion
The assets and pathways discussed above provide a brief

overview of the breadth of discussions held over the 3 years
of interacting through a learning landscape. Whilst many
of these discussions led to research and learning outputs
(i.e., graduate theses, news articles, presentations, and intern-
ships), there is an emerging need in Quesnel for a locally
driven Theory of Change (ToC) (van Noordwijk 2017). A ToC
outlines intended impacts (of an organization, policy, or ini-
tiative) and the changes that need to happen to achieve them
(Sayer et al. 2017; Oberlack et al. 2019; FSC 2022). ToCs help to
clarify goals, make assumptions explicit, define actions, and
evaluate progress in ways that are context appropriate (Weiss
1995). In Quesnel, the chosen forum for a ToC is the think
tank, which began in 2018 as a multi-stakeholder process. In
May 2023, the FIP convened another think tank, focused on
the future of forestry in Quesnel. The forum invited indus-
try, small businesses, First Nations, municipal and provincial
government, NGOs, and researchers to reflect on the knowl-
edge gained over the past five years and determine how best
to translate knowledge into action. The outcome of the think
tank, currently in preparation, will aim to connect local ac-
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tors in a cohesive strategy for change, as well as continue di-
alogue and collaboration.

Our evaluation shows potential to grow the Quesnel learn-
ing landscape into a regional learning hub, fulfilling needs
across the full spectrum of the forest sector. Potential train-
ing programs include wood product manufacturing, equip-
ment operation for harvesting and thinning, prefabricated
wood construction, LiDAR application and digital technol-
ogy, bioproducts, and a range of other short- and long-term
courses designed for future employees in the forestry sector.
Collectively, these programs offer benefits in forest manage-
ment for ecological resilience (i.e., managing fire risk) and
innovation (competence and knowledge in product develop-
ment and trends) (Gaston 2014; Keenan 2015). Quesnel is al-
ready the provincial hub for a 5-year federally funded Silva21
research project (silva21.com) on advanced forest manage-
ment practices. The think tank aims to draw from these expe-
riences to generate buy-in and expand through a coordinated
effort, highlighting the advantages of Quesnel as a pilot land-
scape for trialing regulatory and operational approaches to
innovation and learning.

The direct engagement of policymakers in the think tanks
creates an opportunity for feedback to higher political levels,
influencing decisions whilst gaining relevant insights into
emerging policy agendas. The challenges facing the Quesnel
landscape, such as climate vulnerability, improving recogni-
tion of Indigenous Peoples, and reconciling economic and
environmental objectives, exist across forest landscapes in
Canada. At both the provincial and national level, policy-
makers are seeking to learn from collaborative local ar-
rangements on pathways for maintaining resilient, healthy
forests that support vibrant communities (CCFM 2019). Learn-
ing landscapes provide a platform for in-depth place-based
and problem-focused learning, but must also be cognizant of
broader drivers of social-economic-environmental change. In
British Columbia, the recent Declaration on the Rights of In-
digenous People Act (DRIPA) adopted by the provincial gov-
ernment in 2019 means that First Nations in British Columbia
are re-positioning themselves in forest and land-use deci-
sions. A recent amendment to the Forest Planning and Prac-
tices Regulation places non-timber values equal to timber
values in management objectives——symbolic of impending
change. In Quesnel, the Lhtako Dené, Nazko, Lhoosk’uz
Dené, and ?Esdilagh Nations are already strengthening part-
nerships within the forest sector and exploring new arrange-
ments for co-managing resources. Together with the FIP, the
Nations have submitted a community forestry application, in-
tended to enhance forest stewardship in line with local val-
ues. These opportunities to frame and respond to policy agen-
das have proven essential to gaining networks and resources
to close local knowledge gaps. Difficulties lie in the pace of
change; the urgency of the problem versus the benefits of a
long-term adaptive process.

Reflections on learning landscapes for
forest sustainability

Transdisciplinary learning emphasizes mutual exchange,
long-term partnerships, and integration of knowledge across
boundaries. The case study in Quesnel briefly highlights how
these ideas can come together to support development path-
ways in forest landscapes. For forestry and related sciences,
the integration of collaborative, holistic approaches into ex-
isting research and learning agendas mirrors the expand-
ing and evolving needs of forest systems. A large body of
work now exists encouraging universities to promote in-
tegrated, place-based research and learning, aimed at en-
hancing societal capabilities for sustainability (Francis et al.
2008; Yarime et al. 2012). Forestry educators recognize a
growing need to foster capabilities for addressing profound
challenges of global sustainability, including epistemolog-
ical agility, political astuteness, and strategic engagement
(Kanowski 2020). In Quesnel, experiential learning encour-
aged students to build empathy and emotional intelligence
as part of their professionalism. In the Nordic region, the
learning landscape approach proposed by Francis et al. (2008)
targets competencies in observation, dialogue, participation,
reflection, and visioning (Francis et al. 2020). These compe-
tencies match a global demand for expanding capabilities in
forest restoration (van Oosten et al. 2019). Demand for “soft
skills” are also reflected in the changing labour market; the
2020 Business Council of Canada Skills Survey found that the
most desirable attributes for mid-level hires include collab-
oration, teamwork, relationship-building, and interpersonal
skills (Business Council of Canada 2020).

In Quesnel, our research is inductive but purposeful, in-
tended to enable governments, civil society, and industry as
leaders, with researchers participating as co-learners (Roux et
al. 2017). This type of “slow research” often seems incompati-
ble with the urgency of a problem, but allows for careful con-
sideration of policy pathways and feedback loops (Sewerin
et al. 2022). Learning landscape encourage reflexivity, with
research activities guiding incremental rather than transfor-
mative change. Concrete initiatives can act as boundary ob-
jects for confronting larger issues, such as more inclusive
policymaking and appropriate ways of framing knowledge
and participation (Diver 2017; Zurba et al. 2019). In Quesnel,
these focus points included community forestry and wild-
fire protection planning, encouraging landowners, First Na-
tions, and management bodies to express values and com-
mitment to change. Both in Canada and globally, there is
widespread interest in strengthening the incorporation of
culturally diverse values into forest management decisions
(Baumflek et al. 2021). Examples of First Nations led transdis-
ciplinary partnerships are emerging across British Columbia
(Copes-Gerbitz et al. 2021; Smith and Bulkan 2021), emphasiz-
ing the value of long-term, iterative collaboration built from
trust. Learning landscapes create spaces to explore both how
knowledge is translated into policy and practice, and how it
is conceived, valued, and shared amongst different people.

Whilst transdisciplinary partnerships can help to frame
problems and develop strategies for action, there are also lim-
itations to research impact. A slow, non-normative approach
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makes it difficult to assess progress. Developing competen-
cies in a long-term process of institutional development is
notoriously difficult (Andrews et al. 2017). Innovation and re-
silience are not skills to be acquired; they emerge through
culture and policies led by pro-active companies and gov-
ernments (Hansen 2010). In Quesnel, the learning landscape
encouraged muddling through seeking solutions from the
ground–up, rather than top–down planning for development
(Easterly 2006). Local decision-makers now have a richer un-
derstanding of the landscape, rather than a prescriptive path-
way to meet externally defined goals. We observed the part-
nerships in Quesnel directly contributing to new capabili-
ties and relationships to advance innovation and resilience in
the landscape. Local initiatives such as the think tank, forest
landscape planning pilot, and community forest have led to
strategic alliances that promote collaborative land manage-
ment and community resiliency. The most recent think tank
hopes to translate landscape knowledge into action, advanc-
ing Quesnel as a regional learning hub, including regulatory
and operational pathways towards bioeconomy cluster devel-
opment. As First Nations and local institutions gain more
influence in forest governance, these forums could provide
opportunities to heal and repair relationships. Documenting
both how this process unfolds and what solutions emerge will
offer important insights to addressing challenges of climate
resilience, biodiversity loss, and innovation in Canadian for-
est landscapes.

Conclusions and implications
Understanding how to best contribute to addressing lo-

cal problems, seek solutions to global challenges, and en-
able learning pathways is fundamental to research across
all disciplines. Learning landscapes offer a platform for col-
laboration that is problem-focused, confronts boundaries,
and creates space for linking local and global research ques-
tions. The case of Quesnel in British Columbia as a learn-
ing landscape demonstrates the opportunities and challenges
of this approach in a complex forestry setting, emphasiz-
ing the breadth of research, policy, and decision-making in-
volved in initiating regional sustainability pathways. While
all forest landscapes have unique attributes, the experiences
in Quesnel have direct implications for municipalities, in-
dustry, communities, and researchers wanting to strengthen
community and ecological resiliency. For municipalities seek-
ing similar initiatives, early engagement with stakeholders
and First Nations to develop priorities and collective action
is fundamental to building trust, buy-in, and leadership. Pro-
active sharing of expertise from industry, private land man-
agers, and local government bodies with community groups
and leaders can help to strengthen understanding of the land
base, grounding policy decisions in local conditions. Even
if starting small, partnerships that enable First Nations and
communities to see their values represented on the landscape
provide a platform for developing capacity and a shared vi-
sion. Universities and researchers that facilitate and co-learn
through these processes can offer important insights into the
ways in which local institutions manage sustainability tran-
sitions (Henry et al. 2022). Policies that enable these collab-

orations by making resources and funding available to local
governments and businesses can provide the stimulus, foster-
ing collective action towards concrete actions. In Canada and
globally, there is significant momentum towards local con-
trol of forests and strengthening capacity for dealing with
complexity at the landscape scale. Learning landscapes en-
able these experiences to nurture the next generation and
strengthen the knowledge base for action.

Acknowledgements
The authors thank the numerous people that contributed to
the ideas and activities discussed in this manuscript, with
special acknowledgement to Lacy Scuffi, Ian De la Roche, Tom
Browne, Stu Lebeck, and Bob Simpson. The authors respect
and acknowledge the Lhtako Dené, Nazko, Lhoosk’uz Dene,
and ?Esdilagh Nations, all of which have an historical and tra-
ditional relationship with the lands surrounding the city of
Quesnel.

Article information

History dates
Received: 9 March 2023
Accepted: 5 June 2023
Accepted manuscript online: 26 June 2023

Copyright
© 2023 Copyright remains with the authors or their institu-
tions. Permission for reuse (free in most cases) can be ob-
tained from copyright.com.

Data availability
Data generated or analyzed during this study are provided in
full within the published article.

Author information

Author ORCIDs
Rebecca Anne Riggs https://orcid.org/0000-0002-0403-8669
James Douglas Langston https://orcid.org/
0000-0003-3529-0039

Author contributions
Conceptualization: RAR, CG, JDL, JS
Funding acquisition: JS
Investigation: JA
Methodology: RAR, JA
Writing——original draft: RAR, CG, ER
Writing——review & editing: JA, AKB, AH, JDL, JS, EV

Competing interests
The authors declare there are no competing interests.

Funding information
Funding for this research was provided by the Social Sciences
and Humanities Research Council of Canada and Mitacs.

http://dx.doi.org/10.1139/cjfr-2023-0057
https://marketplace.copyright.com/rs-ui-web/mp
https://orcid.org/0000-0002-0403-8669
https://orcid.org/0000-0003-3529-0039


Canadian Science Publishing

10 Can. J. For. Res. 00: 1–11 (2023) | dx.doi.org/10.1139/cjfr-2023-0057

Supplementary material
Supplementary data are available with the article at https:
//doi.org/10.1139/cjfr-2023-0057.

References
Andrews, M., Pritchett, L., and Woolcock, M. 2017. Building state capa-

bility: evidence, analysis, action: Oxford University Press. Cambridge,
MA.

Balvanera, P., Calderón-Contreras, R., Castro, A.J., Felipe-Lucia, M.R., Gei-
jzendorffer, I.R., Jacobs, S., et al. 2017. Interconnected place-based
social–ecological research can inform global sustainability. Curr.
Opin. Environ. Sustain. 29: 1–7. doi:10.1016/j.cosust.2017.09.005.

Barkerville Gold Mines Ltd. 2020. Cariboo Gold Project detailed project
description. Available from https://secureservercdn.net/104.238.68.1
96/f5q.857.myftpupload.com/wp-content/uploads/2021/03/Cariboo-
Gold-DPD-October-2020.pdf

Baumflek, M., Kassam, K.-A., Ginger, C., and Emery, M.R. 2021. Incorpo-
rating biocultural approaches in forest management: insights from
a case study of indigenous plant stewardship in Maine, USA and New
Brunswick, Canada. Soc. Nat. Resour. 34(9): 1155–1173.

Bourgeois, W.W. 2008. Ecosystem-based management: its application to
forest management in British Columbia. J. Ecosyst. Manage. 9(1): 1–
11doi: 10.22230/jem.2008v9n1a379.

Brandt, P., Ernst, A., Gralla, F., Luederitz, C., Lang, D.J., Newig, J., et al.
2013. A review of transdisciplinary research in sustainability science.
Ecol. Econ. 92: 1–15. doi:10.1016/j.ecolecon.2013.04.008.

Bréthaut, C., Gallagher, L., Dalton, J., and Allouche, J. 2019. Power dynam-
ics and integration in the water-energy-food nexus: Learning lessons
for transdisciplinary research in Cambodia. Environ. Sci. Policy, 94:
153–162. doi:10.1016/j.envsci.2019.01.010.

Bull, G., Boedhihartono, A., Bueno, G., Cashore, B., Elliott, C., Langston,
J., et al. 2018. Global forest discourses must connect with lo-
cal forest realities. Int. For. Rev., 20(2): 160–166. doi:10.1505/
146554818823767573.

Bullock, R., Jastremski, K., and Reed, M.G. 2017. Canada’s Model Forests
20 years on: towards forest and community sustainability? Nat. Re-
sour. Forum, 41(3): 156–166. doi:10.1111/1477-8947.12129.

Business Council of Canada. 2020. Investing in a resilient Canadian
workforce: 2020 Business Council of Canada Skills Survey. Avail-
able from https://thebusinesscouncil.ca/report/investing-in-a-resilien
t-canadian-workforce/

Cariboo Regional District. 2019. Labour Market Study. Available
from https://www.cariboord.ca/en/business-and-development/labou
r-market-study.aspx

CCFM. 2019. A shared vision for Canada’s forests: towards 2030. Canadian
Council of Forest Ministers, Ottawa, ON. Available from https://www.
ccfm.org/releases/a-shared-vision-for-forests-in-canada-toward-2030/

Chambers, R. 1997. Whose reality counts?: putting the first last. Interme-
diate Technology Publications Ltd (ITP), Rugby.

City of Quesnel. 2022. Forestry Initiatives Program. Available
from https://www.quesnel.ca/city-hall/major-initiatives/forestry-
initiatives-program

Clark, W.C., Tomich, T.P., Van Noordwijk, M., Guston, D., Catacutan, D.,
Dickson, N.M., and McNie, E. 2016. Boundary work for sustainable de-
velopment: natural resource management at the Consultative Group
on International Agricultural Research (CGIAR). Proc. Natl. Acad. Sci.
U.S.A. 113(17): 4615–4622. doi:10.1073/pnas.0900231108.

Copes-Gerbitz, K., Hagerman, S.M., and Daniels, L.D. 2021. Situating In-
digenous knowledge for resilience in fire-dependent social-ecological
systems. Ecol. Soc., 26(4):25. doi: 10.5751/ES-12757-260425.

Creed, I.F., Duinker, P.N., Serran, J.N., and Steenberg, J.W. 2019. Man-
aging risks to Canada’s boreal zone: transdisciplinary thinking in
pursuit of sustainability1. Environ. Rev. 27(3): 407–418. doi:10.1139/
er-2018-0070.

Diver, S. 2017. Negotiating Indigenous knowledge at the science-policy
interface: insights from the Xáxli’p Community Forest. Environ. Sci.
Policy, 73: 1–11. doi:10.1016/j.envsci.2017.03.001.

Easterly, W. 2006. The white man’s burden: why the West’s efforts to aid
the rest have done so much ill and so little good. Penguin, New York.

FAO. 2020. Global Forest Resources Assessment 2020. Available from ht
tps://www.fao.org/forest-resources-assessment/2020/en/

Francis, C., Lieblein, G., Breland, T., Salomonsson, L., Geber, U., Sriskan-
darajah, N., and Langer, V. 2008. Transdisciplinary research for a
sustainable agriculture and food sector. Agron. J., 100(3): 771–776.
doi:10.2134/agronj2007.0073.

Francis, C., Nicolaysen, A.M., Lieblein, G., and Breland, T.A. 2020. Trans-
formative education in agroecology: student, teacher, and client in-
volvement in colearning. Ciencia e investigación agraria: revista lati-
noamericana de ciencias de la agricultura, 47(3): 280–294.

Frantzeskaki, N., Loorbach, D., and Meadowcroft, J. 2012. Governing so-
cietal transitions to sustainability. Int. J. Sustain. Dev. 15(1-2): 19–36.
doi:10.1504/IJSD.2012.044032.

FSC. 2022. Roadmap to change. Available from https://fsc.org/en/impact/
roadmap-to-change

Gaston, C., De La Roche, I., and Brown, T. 2021. Best bets: future forest
pathways in Quesnel. [Confidential Report commissioned by the FIP].

Gaston, C.W. 2014. Visual wood product trends in North American non-
residential buildings. For. Prod. J. 64(3-4): 107–115. doi:10.13073/
FPJ-D-13-00077.

Government of British Columbia. 2021. Modernizing forest policy in
British Columbia: setting the intention and leading the forest sector
transition. Available from https://www2.gov.bc.ca/gov/content/indus
try/forestry/competitive-forest-industry

Hansen, E.N. 2010. The role of innovation in the forest products industry.
J. For. 108(7): 348–353.

Henry, A., Hagerman, S., and Kozak, R. 2022. The effects of institutions
on perceptions of legitimacy in the Great Bear Rainforest, British
Columbia. Can. J. For. Res. 52(1): 11–18. doi:10.1139/cjfr-2020-0192.

Herdianti, A.R. 2022. Business ecosystems to provide incentives and op-
portunitiess for sustainable and resilient livelihoods in forest land-
scapes. M.Sc. thesis, University of British Columbia, Canada.

Hermans, T., van Oosten, C., Ingram, V., and van Tilborg, E. 2023. Telecou-
pled landscapes for nature inclusive transitions: conceptual framing
and methods. Wageningen University & Research, Wageningen.

Hoffmann, S., Thompson Klein, J., and Pohl, C. 2019. Linking transdis-
ciplinary research projects with science and practice at large: intro-
ducing insights from knowledge utilization. Environ. Sci. Policy, 102:
36–42. doi:10.1016/j.envsci.2019.08.011.

Hoppe, R. 2010. From “knowledge use” towards “boundary work”: sketch
of an emerging new agenda for inquiry into science–policy interac-
tion. In Knowledge democracy. Edited by R. in’t Veld. Springer, Berlin.
pp. 169–186.

Howlett, M., Rayner, J., and Tollefson, C. 2009. From government to gov-
ernance in forest planning? Lessons from the case of the British
Columbia Great Bear Rainforest initiative. For. Policy Econ. 11(5):
383–391. doi:10.1016/j.forpol.2009.01.003.

Jakobsen, C.H., Hels, T., and McLaughlin, W.J. 2004. Barriers and facili-
tators to integration among scientists in transdisciplinary landscape
analyses: a cross-country comparison. For. Policy Econ. 6(1): 15–31.
doi:10.1016/S1389-9341(02)00080-1.

Kanowski, P. 2020. Multilateral forestry research and tertiary forestry ed-
ucation for development: reflections on progress since the 1970s. Int.
For. Rev. 22(1): 113–128. doi:10.1505/146554820829523961.

Karrasch, L., Grothmann, T., Michel, T.A., Wesselow, M., Wolter, H.,
Unger, A., et al. 2022. Integrating knowledge within and between
knowledge types in transdisciplinary sustainability research: seven
case studies and an indicator framework. Environ. Sci. Policy, 131:
14–25. doi:10.1016/j.envsci.2022.01.014.

Keenan, R.J. 2015. Climate change impacts and adaptation in forest
management: a review. Ann. For. Sci. 72(2): 145–167. doi:10.1007/
s13595-014-0446-5.

Klenk, N.L., Reed, M.G., Lidestav, G., and Carlsson, J. 2013. Models of rep-
resentation and participation in model forests: dilemmas and impli-
cations for networked forms of environmental governance involv-
ing Indigenous People. Environ. Policy Governance, 23(3): 161–176.
doi:10.1002/eet.1611.

Lang, D.J., Wiek, A., Bergmann, M., Stauffacher, M., Martens, P., Moll,
P., et al. 2012. Transdisciplinary research in sustainability science:
practice, principles, and challenges. Sustainability Sci. 7(1): 25–43.
doi:10.1007/s11625-011-0149-x.

Langston, J.D., Riggs, R.A., Sayer, J.A., Margules, C., and Boedhihartono,
A.K. 2019. Science embedded in local forest landscape management

http://dx.doi.org/10.1139/cjfr-2023-0057
https://doi.org/10.1139/cjfr-2023-0057
http://dx.doi.org/10.1016/j.cosust.2017.09.005
https://secureservercdn.net/104.238.68.196/f5q.857.myftpupload.com/wp-content/uploads/2021/03/Cariboo-Gold-DPD-October-2020.pdf
http://dx.doi.org/10.22230/jem.2008v9n1a379
http://dx.doi.org/10.1016/j.ecolecon.2013.04.008
http://dx.doi.org/10.1016/j.envsci.2019.01.010
http://dx.doi.org/10.1505/146554818823767573
http://dx.doi.org/10.1111/1477-8947.12129
https://thebusinesscouncil.ca/report/investing-in-a-resilient-canadian-workforce/
https://www.cariboord.ca/en/business-and-development/labour-market-study.aspx
https://www.ccfm.org/releases/a-shared-vision-for-forests-in-canada-toward-2030/
https://www.quesnel.ca/city-hall/major-initiatives/forestry-initiatives-program
http://dx.doi.org/10.1073/pnas.0900231108
http://dx.doi.org/10.5751/ES-12757-260425
http://dx.doi.org/10.1139/er-2018-0070
http://dx.doi.org/10.1016/j.envsci.2017.03.001
https://www.fao.org/forest-resources-assessment/2020/en/
http://dx.doi.org/10.2134/agronj2007.0073
http://dx.doi.org/10.1504/IJSD.2012.044032
https://fsc.org/en/impact/roadmap-to-change
http://dx.doi.org/10.13073/FPJ-D-13-00077
https://www2.gov.bc.ca/gov/content/industry/forestry/competitive-forest-industry
http://dx.doi.org/10.1139/cjfr-2020-0192
http://dx.doi.org/10.1016/j.envsci.2019.08.011
http://dx.doi.org/10.1016/j.forpol.2009.01.003
http://dx.doi.org/10.1016/S1389-9341(02)00080-1
http://dx.doi.org/10.1505/146554820829523961
http://dx.doi.org/10.1016/j.envsci.2022.01.014
http://dx.doi.org/10.1007/s13595-014-0446-5
http://dx.doi.org/10.1002/eet.1611
http://dx.doi.org/10.1007/s11625-011-0149-x


Canadian Science Publishing

Can. J. For. Res. 00: 1–11 (2023) | dx.doi.org/10.1139/cjfr-2023-0057 11

improves benefit flows to society. Front. For. Glob. Change, 2: 3.
doi:10.3389/ffgc.2019.00003.

Margules, C., Boedhihartono, A.K., Langston, J.D., Riggs, R.A., Sari, D.A.,
Sarkar, S., et al. 2020. Transdisciplinary science for improved con-
servation outcomes. Environ. Conserv. 47: 224–233. doi:10.1017/
S0376892920000338.

Mathie, A., and Cunningham, G. 2003. From clients to citi-
zens: asset-based community development as a strategy for
community-driven development. Dev. Pract. 13(5): 474–486.
doi:10.1080/0961452032000125857.

Mattor, K., Betsill, M., Huayhuaca, C.a., Huber-Stearns, H., Jedd, T., Stern-
lieb, F., et al. 2014. Transdisciplinary research on environmental gov-
ernance: a view from the inside. Environ. Sci. Policy, 42: 90–100.
doi:10.1016/j.envsci.2014.06.002.

McKay, A., and Grenz, J. 2021. Healing the land and the academy. Nature
Ecol. Evol. 5(9): 1190–1192. doi:10.1038/s41559-021-01518-9.

Mitchell-Banks, P. 2000. The impact of five forest commissions on the his-
tory and practice of forestry in British. Forest History: International
Studies on Socioeconomic and Forest Ecosystem Change: Report No.
2 of the IUFRO Task Force on Environmental Change CABI Interna-
tional, Oxfordshire. pp. 337. doi:10.1079/9780851994192.0337.

Nikolakis, W., and Nelson, H. 2015. To log or not to log? How forestry fits
with the goals of First Nations in British Columbia. Can. J. Forest Res.
45(6): 639–646. doi:10.1139/cjfr-2014-0349.

Norström, A.V., Cvitanovic, C., Löf, M.F., West, S., Wyborn, C., Bal-
vanera, P., et al. 2020. Principles for knowledge co-production in
sustainability research. Nat. Sustain., 3(3): 182–190. doi:10.1038/
s41893-019-0448-2.

Oberlack, C., Breu, T., Giger, M., Harari, N., Herweg, K., Mathez-Stiefel,
S.-L., et al. 2019. Theories of change in sustainability science: under-
standing how change happens. GAIA, 28(2): 106–111. doi:10.14512/
gaia.28.2.8.

Parkins, J.R., and MacKendrick, N.A. 2007. Assessing community vul-
nerability: a study of the mountain pine beetle outbreak in British
Columbia, Canada. Glob. Environ. Change, 17(3-4): 460–471. doi:10.
1016/j.gloenvcha.2007.01.003.

Peterson St-Laurent, G., Hagerman, S., Findlater, K.M., and Kozak, R.
2019. Public trust and knowledge in the context of emerging climate-
adaptive forestry policies. J. Environ. Manage. 242: 474–486. doi:10.
1016/j.jenvman.2019.04.065.

Polinko, A.D., and Coupland, K. 2021. Paradigm shifts in forestry and
forest research: a bibliometric analysis. Can. J. For. Res. 51(2): 154–
162. doi:10.1139/cjfr-2020-0311.

Pregernig, M. 2006. Transdisciplinarity viewed from afar: science-
policy assessments as forums for the creation of transdisci-
plinary knowledge. Sci. Public Policy, 33(6): 445–455. doi:10.3152/
147154306781778867.

Province of British Columbia. 2023. Bc Data Catalogue. Available
from https://catalogue.data.gov.bc.ca/dataset?download_audience=
Public&res_format=wms

Riggs, R.A., Gaston, C., Langston, J.D., and Sayer, J. One size does not fit
all: constraints and opportunities for small-scale forestry in British
Columbia, Canada. Small-scale forestry. In Press.

Roux, D.J., Nel, J.L., Cundill, G., O’farrell, P., and Fabricius, C. 2017.
Transdisciplinary research for systemic change: who to learn with,
what to learn about and how to learn. Sustain. Sci. 12(5): 711–726.
doi:10.1007/s11625-017-0446-0.

RRI. 2018. At a crossroads: consequential trends in recognition of
community-based forest tenure from 2002–2017. Rights and Re-
sources Initiative, Washington DC, USA.

Sample, V.A., Bixler, R.P., McDonough, M.H., Bullard, S.H., and Snieckus,
M.M. 2015. The promise and performance of forestry education in the
United States: results of a survey of forestry employers, graduates,
and educators. J. For. 113(6): 528–537. doi:10.5849/jof.14-122.

Sample, V.A., Ringgold, P.C., Block, N.E., and Giltmier, J.W. 1999. Forestry
education: adapting to the changing demands on professionals. J. For.
97(9): 4–10. doi:10.1093/jof/97.9.4.

Sayer, J.A., Margules, C., Boedhihartono, A.K., Sunderland, T., Langston,
J.D., Reed, J., et al. 2017. Measuring the effectiveness of landscape ap-
proaches to conservation and development. Sustain. Sci. 12(3): 465–
476. doi:10.1007/s11625-016-0415-z.

Sewerin, S., Cashore, B., and Howlett, M. 2022. New pathways to
paradigm change in public policy: combining insights from policy

design, mix and feedback. Policy Polit. 50(3): 442–459. doi:10.1332/
030557321X16528864819376.

Simard, S.W. 2009. Mycorrhizal networks and complex systems: contri-
butions of soil ecology science to managing climate change effects
in forested ecosystems. Can. J. Soil Sci. 89(4): 369–382. doi:10.4141/
cjss08078.

Smith, T., and Bulkan, J. 2021. A ‘new relationship’? Reflections on British
Columbia’s 2003 forest revitalization plan from the perspective of
the Li’l’wat First Nation. Land Use Policy, 105: 105345. doi:10.1016/j.
landusepol.2021.105345.

Smithwick, E.A.H., Caldwell, C., Klippel, A., Scheller, R.M., Tuana, N.,
Bird, R.B., et al. 2019. Learning about forest futures under climate
change through transdisciplinary collaboration across traditional
and western knowledge systems. In Collaboration across boundaries
for social-ecological systems science: experiences around the world.
Springer International Publishing, Cham. pp. 153–184.

Tengö, M., Hill, R., Malmer, P., Raymond, C.M., Spierenburg, M.,
Danielsen, F., et al. 2017. Weaving knowledge systems in IPBES, CBD
and beyond——lessons learned for sustainability. Curr. Opin. Environ.
Sustain. 26: 17–25. doi:10.1016/j.cosust.2016.12.005.

Valeri, E. 2022. Challenges of participation in local forest initiatives. Msc
Thesis, University of British Columbia, Canada.

van Noordwijk, M. 2017. Integrated natural resource management as
pathway to poverty reduction: innovating practices, institutions and
policies. Agric. syst. 172:60–71.

van Oosten, C., Runhaar, H., and Arts, B. 2019. Capable to govern
landscape restoration? Exploring landscape governance capabilities,
based on literature and stakeholder perceptions. Land Use Policy,
104020.

Weiss, C.H. 1995. Nothing as practical as good theory: exploring theory-
based evaluation for comprehensive community initiatives for chil-
dren and families. In New approaches to evaluating community ini-
tiatives: concepts, methods, and contexts. The Aspen Institute, Wash-
ington D.C.pp.65–92.

West Fraser. 2022. West Fraser amends its British Columbia operating
plan [Press release]. Available from https://www.westfraser.com/inv
estors/news/news-releases/west-fraser-amends-its-british-columbia-
operating-plan

Yarime, M., Trencher, G., Mino, T., Scholz, R.W., Olsson, L., Ness, B., et al.
2012. Establishing sustainability science in higher education institu-
tions: towards an integration of academic development, institution-
alization, and stakeholder collaborations. Sustain. Sci. 7(1): 101–113.
doi:10.1007/s11625-012-0157-5.

Zurba, M. 2022. Boundary work as a concept and practice in human geog-
raphy. J. Cult. Geogr. 39(1): 1–7. doi:10.1080/08873631.2021.2011684.

Zurba, M., Diduck, A.P., and Sinclair, A.J. 2016. First Nations and in-
dustry collaboration for forest governance in northwestern Ontario,
Canada. For. Policy Econ. 69: 1–10. doi:10.1016/j.forpol.2016.04.003.

Zurba, M., Maclean, K., Woodward, E., and Islam, D. 2019. Amplifying In-
digenous community participation in place-based research through
boundary work. Prog. Hum. Geogr. 43(6): 1020–1043. doi:10.1177/
0309132518807758.

http://dx.doi.org/10.1139/cjfr-2023-0057
http://dx.doi.org/10.3389/ffgc.2019.00003
http://dx.doi.org/10.1017/S0376892920000338
http://dx.doi.org/10.1080/0961452032000125857
http://dx.doi.org/10.1016/j.envsci.2014.06.002
http://dx.doi.org/10.1038/s41559-021-01518-9
http://dx.doi.org/10.1079/9780851994192.0337
http://dx.doi.org/10.1139/cjfr-2014-0349
http://dx.doi.org/10.1038/s41893-019-0448-2
http://dx.doi.org/10.14512/gaia.28.2.8
http://dx.doi.org/10.1016/j.gloenvcha.2007.01.003
http://dx.doi.org/10.1016/j.jenvman.2019.04.065
http://dx.doi.org/10.1139/cjfr-2020-0311
http://dx.doi.org/10.3152/147154306781778867
https://catalogue.data.gov.bc.ca/dataset?download_audience=Public&res_format=wms
http://dx.doi.org/10.1007/s11625-017-0446-0
http://dx.doi.org/10.5849/jof.14-122
http://dx.doi.org/10.1093/jof/97.9.4
http://dx.doi.org/10.1007/s11625-016-0415-z
http://dx.doi.org/10.1332/030557321X16528864819376
http://dx.doi.org/10.4141/cjss08078
http://dx.doi.org/10.1016/j.landusepol.2021.105345
http://dx.doi.org/10.1016/j.cosust.2016.12.005
https://www.westfraser.com/investors/news/news-releases/west-fraser-amends-its-british-columbia-operating-plan
http://dx.doi.org/10.1007/s11625-012-0157-5
http://dx.doi.org/10.1080/08873631.2021.2011684
http://dx.doi.org/10.1016/j.forpol.2016.04.003
http://dx.doi.org/10.1177/0309132518807758


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Sheetfed Coated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /RelativeColorimetric
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 99
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 225
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 225
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


