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ABSTRACT

Forests around the world are experiencing the cumulative effects of rapid social and environmental change.
Building resilience in the forestry sector has thus become of major importance in many countries, including
Canada. While British Columbia (BC) generates the highest revenue from the forestry sector in Canada, the
planning and management of forests in this province face several limitations that hinder the application of
resilience thinking in a fully integrated way that accounts not only for ecosystem processes but also the close
interconnection between forests and people. Community forestry in BC provides experience gained over 20 years
that can form the basis for a more holistic, long-term approach to enhance the resilience of forested landscapes.
Based on interviews with managers of 5 case study community forests (CFs), and a survey of all CFs in BC over
three consecutive years, we present pilot practices to manage forests for resilience at the stand- and landscape-
levels. Findings show that these practices mainly focus on (1) age and species diversification, (2) introduction of
more drought-tolerant species, (3) systematic long-term monitoring of productivity and forest health, (4) wildfire
risk management, and (5) introduction of enhanced silviculture such as thinning, rehabilitation and fertilization.
Between 2016 and 2018, 38 CFs in BC invested more than CAD 4.5 million in enhanced silvicultural practices
using their own funds. The area-based tenure of CFs motivated not only long-term planning and investment, but
also shifted the mindset among residents towards a more multi-functional and dynamic view of the forest.
Building adaptive capacity and social license, CFs foster a future where forest health and community well-being
are compatible. These lessons can be scaled to BC and other forested landscapes in Canada and around the world.
Scaling mechanisms include: (1) facilitating knowledge exchange; (2) increasing multi-stakeholder collaboration;
(3) replication and mainstreaming of effective practices; (4) rethinking the forest tenure system; and (5) sys-
tematic research and monitoring to learn from pilot studies that could inform strategic interventions with
landscape-scale impact. Multi-functional forests which are increasingly affected by climate change and novel
disturbances could particularly benefit from the insights shared in this paper to build social-ecological resilience.

1. Introduction

winters have allowed for the persistence of insect epidemics. From 2000
to 2014, MPB was a hundred times more destructive than during the

Forests in Canada are increasingly experiencing the cumulative ef-
fects of forest operations and disturbances related to climate change. In
recent years, extreme weather events prompted wildfires, insect out-
breaks, landslides and flows of debris that caused significant impacts to
national forests and budgets. For example, national wildland fire man-
agement cost has increased ten-fold in the past decades from about CAD
120 million per decade in the 1970s to over CAD 1 billion in more recent
years (Sankey, 2018). The likelihood of insect outbreaks, such as
mountain pine beetle (MPB), also increased significantly as milder

1990s, defoliating over 77 million ha of forest (Canadian Council of
Forest Ministers (CCFM, 2019). With climate change, and as human
activity continues in forested land, it is likely that future disturbance will
expand and intensify (Cooke and Carroll, 2017). Future fire occurrence
across Canadian boreal forests is also predicted to increase significantly,
albeit regional differences. Fire climate scenarios derived from the Ca-
nadian Climate Centre global circulation model suggest an increase in
fire occurrence of 25 % by 2030 and 75 % by the end of this century
(Wotton et al., 2010).
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In general, climate change impacts on Canadian forests are projected
to increase insect outbreaks, fire activity in western boreal forests,
dieback of vulnerable species such as Aspen, changes in the forest carbon
budget, and shifts in the range of many plant species (Natural Resources
Canada (NRCAN, 2017). Boucher et al. (2018) applied climate pro-
jections based on a high-emissions scenario RCP 8.5 (i.e. assuming so-
ciety does not make concerted efforts to cut greenhouse gas emissions)
to model volume of harvestable timber at risk by a single or by cumu-
lative disturbance(s). They found that when disturbances related to fire,
MPB, and drought accumulated over time, changes in volume at risk are
projected to occur as early as the first half of this century (2011-2041) in
many regions of Canada. In zones of western Canada, 50-90 % of the
total volume will be considered at risk over the second part of the cen-
tury (2071-2100) because of projected increases in drought and MPB
suitability (Boucher et al., 2018). Because of cumulative disturbances,
most Canadian provinces could see response expenditures increase
sharply by the end of the century (Sankey, 2018; Daniels, 2017).

British Columbia (BC) is Canada’s most biologically and ecologically
diverse province. Slightly over 60 % (57 million ha) of land in BC is
covered by forest, of which timber harvest activities take place on
roughly 22 million ha. Timber harvest in BC generates the highest rev-
enue from the forestry sector nationwide, equivalent to about CAD 872
million in 2017 (Canadian Council of Forest Ministers (CCFM, 2019).
The forestry sector also provided 140,000 jobs in 2017 (Pricewa-
terhouseCoopers (PwC, 2019).

Like the rest of Canada, the forests and people of BC are experiencing
impacts caused by the interaction of increased climatic variability and
forest exploitation. While the patterns of changing temperature and
precipitation are projected to differ across the world, BC is expected to
have greater warming and precipitation changes than the global average
with associated consequences on forests (Spittlehouse, 2008). For
example, during 2000-2020 the forest in the south-central region of BC
has been anticipated to convert from a net carbon sink to a carbon source
during and immediately after the record-breaking climate-related MPB
outbreak (Kurz et al., 2008).

Recent extreme weather events contributed to record-setting wild-
fires in BC. Because BC is one of the four provinces in Canada with the
highest proportion of land in the wildland urban interface (WUI), fire
risk in the WUI is also likely to be higher. In 2017, 80 % of the national
fire management expenditure was spent in BC’s WUI (Sankey, 2018).
The WUTI is a zone of transition between wildland (e.g. forested land) and
human development (e.g. urban settlement). According to the Ministry
of Forests, Lands, Natural Resource Operations & Rural Development
(MFLNRORD, 2018), the 2017 wildfires displaced approximately 65,
000 people, burnt more than 1.2 million ha of forests, and cost more
than CAD 568 million in direct fire suppression. The wildfires called for
a 70-day state of emergency, which was surpassed in 2018 with an even
larger fire outbreak that affected 1.35 million ha of forests. In the past
two fire seasons, direct fire suppression costs in BC exceeded CAD 1
billion, without accounting for health impacts, stress and trauma, loss of
habitat, ecosystem services and broad environmental damage (Daniels
et al., 2018). The 2017 and 2018 wildfire events revealed an insufficient
capacity to enhance community safety in BC (Abbott and Chapman,
2018). Across BC, about 685,000 ha of forests in the WUI show high to
extreme fuel hazard, but only 10 % of this forested land was treated for
fire prevention by 2018 (e.g. by introducing thinning, prescribed
burning, or other fuel management practice) (Daniels et al., 2018).

In the context of the challenges described above, both forest man-
agement and legislation are witnessing the need to adopt a new para-
digm that embraces dealing with uncertainty and increasing forest
resilience to disturbance (Campbell et al., 2009). In BC, the theoretical
framework for understanding and managing forests under climate
change draws on ecological resilience, with the idea that it provides a
sound framework for achieving sustainability goals in the context of an
uncertain future (Campbell et al., 2009). The theoretical concept of
ecological resilience underpinning this framework is based on the
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Walker et al. (2004, p. 2) definition: “the capacity of a system to absorb
disturbance and reorganize while undergoing change so as to still retain
essentially the same function, structure, identity, and feedbacks”. Folke
(2016) synthesizes the evolution of resilience thinking and its applica-
tion to the environment and social-ecological systems (i.e. intertwined
systems of people and nature embedded in the biosphere). Resilience
thinking is explained in relation to complex adaptive system dynamics
(e.g. Levin et al., 2013) and learning how to live with change and un-
certainty. An updated definition follows: “Resilience thinking is about
how periods of gradual changes interact with abrupt changes, and the
capacity of people, communities, societies, cultures to adapt or even
transform into new development pathways in the face of dynamic
change” (Folke, 2016, p. 2).

Currently, the management and planning of forests in BC face some
underlying limitations that hinder the application of resilience thinking
in a fully integrated, effective way that not only accounts for some of the
ecosystem processes that may be affected by climate change (Metsaranta
et al., 2011), but also considers the close interconnection between for-
ests and people in the province. Without addressing underlying limita-
tions, BC forestry will be ill prepared to anticipate and adapt to the
climate change impacts expected this century.

The first limitation is the silo approach to timber harvest. To date, the
emphasis in the sector has been placed on ways to maintain or minimize
decline in long-run harvest levels through enhancing tree growth
(Ministry of Forests Lands and Natural Resource Operations (MFLNRO,
2012). This volume-oriented approach has rather disincentivized more
value-oriented, diversification strategies (Mitchell et al., 2017), and thus
resulted in landscape homogenization and fuel accumulation that have
unintentionally increased the vulnerability of forests to extreme events
such large wildfires and beetle epidemics (Daniels, 2017; Dymond et al.,
2015).

The second underlying limitation is the myopic, short-term tendency
in the stewardship of forests. This is largely linked to the tenure system
in which the sector operates. In many Canadian provinces, forests are
publicly owned and operated based on provincial tenure systems that
are increasingly perceived as inadequate to address the economic and
social benefits they were designed to produce (Haley and Nelson, 2007).
In BC, about 95 % of forests are publicly owned, and priorities for the
timber extracted from these lands are inferred by the tenure system
(Ambus and Hoberg, 2011). In 2018, volume-based licenses represented
over 90 % of the total timber cut in BC. This form of tenure operates
based on legal requirements that demand supervision of forest health
conditions after a harvest operation until but not beyond ‘free-to-grow
state’ is reached, equivalent to the time in which an “established seed-
ling of an acceptable commercial species is free from growth-inhibiting
brush, weed, and excessive tree competition” (British Columbia Forest
Practices Board (BCFPB, 2019a). The focus on managing a forest stand
until free-to-grow state is usually short-term (in average, ranging be-
tween 10-20 years in BC), while the rotation time required for harvest
state can be 8-10 times longer. As a result, forest stands between
free-to-grow and harvest states are effectively unmanaged and rarely
monitored. This insufficient and short-term cycle of forest management
creates not only detachment between the licensee and the land base, but
dilutes social license and any sort of investment in long-term monitoring
and opportunity to enhance forest resilience.

The lack of long-term incentive for monitoring by volume-based
licenses also relates to the third limitation affecting BC forestry: the
missing link between strategic and operational planning (Mitchell et al.,
2017; British Columbia Forest Practices Board (BCFPB, 2019b). Linking
operational, stand-level with strategic, landscape-level monitoring
could help evaluate possible changes in ‘beyond-free-growing’ stand
trajectories and identify adaptive management needed to anticipate and
prevent possible disturbances. Adopting adaptive management at the
landscape-level would help manage a mosaic of stands in diverse states
of growth, increase diversity, and better orchestrate larger-scale strate-
gies and tactical interventions that could more effectively reduce risks
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Fig. 1. Mean, median and range of (a) the area covered by a community forest agreement (CFA), (b) the annual harvest and annual allowable cut, (c) population
directly and indirectly linked to a community forest, and (d) annual cash contribution to the community through grants, infrastructure improvements, special
projects, among others (*highest outlier cash contribution at CAD 2.6 million not visualized). Distribution estimated based on 2016-2018 average data from 38 CFs.

posed by climate change and other drivers, hence effectively improving
the resilience of forested landscapes (Woods et al., 2010; Dymond et al.,
2015; Leslie, 2017). At the time of this study, only very constrained
landscape-based efforts exist in BC to link stand-level planning prepared
by forest professionals with the strategic land-use plans facilitated by the
provincial government, more recently in closer partnership with First
Nations (British Columbia Forest Practices Board (BCFPB, 2019b).

The combination of increasing threats to forests, and the current
system in place in BC and beyond, calls for important changes in forest
policy and management across BC, and Canada wide. While a provincial-
level strategy to enhance the resilience of the sector is under develop-
ment, we propose that community forestry in BC provides experience
and evidence generated over 20 years of using a more integrated, long-
term approach that has the potential to enhance social-ecological
resilience of forested landscapes to the effects of climate change, while
at the same time responding to multiple community values.

Community forests in BC have been studied in terms of their
contribution to sustainable forest management, public education, social
license, and governance (Bullock et al., 2017), but little attention has
been given to their innovation and adaptation to increased disturbances
related to climate change. Moreover, a recent bibliometric analysis of
community forestry research in Canada found a prominence of social
science, particularly geography. Minimal natural science research has
been conducted regarding community forestry, which shows a clear
disciplinary and knowledge gap and a missed opportunity to evaluate
community forestry outcomes for ecosystems (Bullock & Lawler 2015).
Our study is directly addressing both of these knowledge gaps. Despite
accounting for only 1.8 % of the provincial land base (British Columbia
Community Forest Association (BCCFA, 2018), community forests can
play an important role by offering an alternative paradigm, space for
experimentation, and provide evidence on the successful use of alter-
native considerations and practices to forest planning and management
that are currently critically needed to strengthen the resilience of the
forestry sector. We explore these considerations and give account of
practices that could be strategically replicated and scaled up to address
the 21st century challenges affecting BC forests. The specific questions
guiding this study are:

(1) What can we learn from community forests in terms of managing
forested landscapes for social-ecological resilience to climate-
related risks while addressing multiple community values?

(2) How can we scale the approaches and practices piloted by com-
munity forests to overcome some of the current limitations faced
by the forestry sector to address the challenges affecting BC for-
ests this century?

2. Methods

Within Canada, BC is a leader in community forestry. The province
introduced the Community Forest Pilot Program in 1998. The Forest Act
was amended accordingly to include a new form of tenure, the com-
munity forest agreement (CFA). Community forestry was conceptualized
as an area-based license with the objective to provide long-term op-
portunities for achieving a range of community objectives, values and
priorities through the diversification of use and benefits derived from
forests (British Columbia Community Forest Association (BCCFA, 2020).
A CFA is issued for 25 years, thereafter replaceable every 10 years. The
government of BC defines a CFA as a license managed by a local gov-
ernment, community group, First Nation, or combination thereof, for the
benefit of the entire community (Government of BC, 2020). At its core,
community forestry is about self-reliance, local control, and greater
participation by communities and First Nations in the management of
the land and the benefits offered by local forest resources. Local entities
managing community forests (CFs) are expected to meet government
requirements irrespective of their experience or available human and
financial resources (Egunyu et al., 2016).

By 2001, 10 CF pilot sites had been identified and issued five-year
probationary licenses. In 2002, the BC Community Forest Association
(BCCFA) was formed as a province-wide network of community-based
organizations engaged in community forest management (Gunter and
Mulkey, 2017). The mission of the BCCFA is to promote and support the
practice and expansion of sustainable community forest management in
BC. In 2009, the probationary aspect of the tenure was removed from
legislation, making agreement holders eligible to secure long-term
renewable licensing. By 2019, there were a total of 58 CFAs in BC
covering an area of about 1.5 million ha (British Columbia Community
Forest Association (BCCFA, 2020), with another 5 formally in the
application process. A more recent form of tenure is the First Nations
Woodland Licenses (FNWL). In this study, we are not including FNWLs
in the analysis. The existing CFAs range in size from 360 ha to around
130,000 ha, with an average of about 32,000 ha (Gunter and Mulkey,
2019). The CFs also differ greatly in terms of annual allowable cut and
timber harvest area, and the yearly benefits they generate for the com-
munities (Fig. 1).

Collectively, over 90 Indigenous and non-Indigenous rural commu-
nities are involved in community forestry in BC through partnership
(British Columbia Community Forest Association (BCCFA, 2018).
Currently, most of the communities that are members of the BCCFA have
a population lower than 10,000, and about a third are First Nation-held
CFs or partnerships involving First Nations (Gunter and Mulkey, 2019).
There are three different groups of Indigenous peoples in Canada: First
Nations, Métis, and Inuit people. First Nations make up 61 % of Canada’s
Indigenous population and most of the forest-dependent population.
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Fig. 2. Map shows (a) 5 community forests selected as case studies and their location in relation to the biogeoclimatic zones in (b) the southern interior of British

Columbia, Canada. Source: MFLNRORD 2018.

Due to many unresolved land claims, many BC First Nations hold no
legally recognized authority over their traditional lands, which limits
their ability to influence forest management decisions (Karjala et al.,
2003). Consequently, the direct involvement of First Nations in com-
munity forestry is an important development in BC and other provinces
of Canada alike (Lawler and Bullock, 2017).

This study was conducted in partnership with the BCCFA. Since
2015, the BCCFA has implemented four annual surveys among its
members to measure and track the benefits of community forests in BC.
The survey comprises of 18 indicators that provide tangible, quantita-
tive information on the economic, cultural and environmental benefits
that community forests generate (see Table Al for the full list of in-
dicators). The survey was designed in consultation with the MFLNRO,
independent advisors and community forest practitioners. In 2015/
2016, very few CFs participated in the survey (we therefore decided not

to use this dataset). In 2016/2017, 39 CFs completed the survey. In
2017/2018, 40 CFs participated in the survey, which is equivalent to
about 93 % of the operating CFs in the BCCFA. In 2018/2019, 36 CFs
completed the survey. A large part of the respondents (66 %) represent
communities of under 3000 people, and 39 % are communities under
1000 people.

We used results of the last three surveys (2016-2018) in this study.
We only focused on a selected sub-set of indicators that were most
related to our research questions, namely: investments in intensive
silviculture (Indicator 7); economic diversification (8); investments in
recreation (12); proactive management of wildfire hazard (13), First
Nations involvement (including if a CF is held by First Nations, or in
partnership) (15); management of sensitive areas (16); investments in
forest stewardship (17); and compliance with environmental standards
(18).

Table 1
Community forests (CFs) selected as case studies, British Columbia, Canada.
Total area Direct Larger Start year of AAC (m®, mean Annual harvest (m°, Blocks BEC
(ha) Population 2018  population 2018  license a 2016—-2018) mean 2016—2018)
Esk’etemc Community Forest 31,000 450 10,832 2006 49,167 38,445 3 BG, IDF
(E-CF)
Westbank First Nation 46,626 850 34,000 2009 52,462 49,254 5 MS, PP,
Community Forest (W-CF) IDF, ESSF
Harrop-Procter Community 11,300 800 800 1999 10,000 9,392 ICH, ESSF
Cooperative (HP-CF)
Wells Gray Community Forest 13,146 2400 2,600 2006 24,833 29,474 4 ICH, IDF,
Corporation (WG-CF) ESSF
Slocan Integral Forestry 16,000 2,000 6,500 2007 16,300 8,121 4 ICH, ESSF

Cooperative (S-CF)

Source: MacKillop (2018), MacKillop and Ehman (2016), BCCFA survey 2018, Ntityix Resources 2018 o = Year collected from interviews with CF managers; AAC =
Allowable Annual Cut; BEC = Biogeoclimatic Ecosystem Classification; BG = Bunchgrass; IDF = Interior Douglas-fir; ICH = Interior Cedar Hemlock; ESSF = Engelmann

Spruce-Subalpine fir; MS = Montane Spruce; PP = Ponderosa Pine.
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In addition to the surveys, we conducted semi-structured, in-depth
interviews with the managers of CFs we selected as case studies. The CFs
we targeted in this study were selected based on purposeful sampling
(Palinkas 2015) through a consultation process with the BCCFA using
the following criteria: (1) demonstrated innovation in managing forests
for resilience; (2) at least ten years of experience operating with a CFA to
accumulate learning and evidence; and (3) governed primarily by non-
Indigenous and/or First Nation communities (as opposed to e.g. a City
Council). These criteria helped us identify case studies that had imple-
mented practices and generated lessons to learn from in relation to
increasing the resilience of forests, while at the same time responding to
the social values of the community that was managing those forests. Five
CFs were selected through this process (Fig. 2, Table 1): Slocan Integral
Forestry Cooperative (SIFCo, S-CF), Wells Gray Community Forest
Corporation (Wells Gray, WG-CF), Harrop-Procter Community Cooper-
ative (Harrop-Procter, HP-CF), Westbank First Nation Community For-
est (Westbank, W-CF), and Esk’etemc Community Forest (Esk’etemc, E-
CF). We recognize that our selection criteria introduced some con-
straints for the findings. While the case studies represent a range of
forest ecosystem types, it is important to recognize that all five CFs are
located in the southern interior of BC.

The interviews we conducted included guiding questions around 10
topics divided into 3 parts (see Table A2). The first part focused on the
vision, the process of integrated planning and collaboration for multiple
values that are important to the community. The second part sought to
understand the investment in long-term environmental stewardship
practices aimed at increasing the resilience of the forest and the com-
munity. Finally, the third part aimed at capturing reflections and lessons
that could be scaled up/out, and used to inform potential strategic
changes needed in the BC forestry sector. Interviews were conducted
with the general managers of the case study CFs from April to May 2018,
transcribed and coded. Interviewees provided prior informed consent to
use the information they were sharing for this study, and gave permis-
sion to be quoted. Two interviewers conducted jointly the interviews
over the phone. Each interview (phone) call was at least 1 h long, and we
had several calls with each CF manager over multiple dates (see
Table A3). In total, the in-depth interview covering all questions lasted
about 4 h for each CF. The interview analysis was complemented with
participatory observation at the BCCFA (2018) and BCCFA 2019 con-
ferences conducted in Burns Lake and Mission, BC respectively.
Attending these annual meetings helped validate findings with the
general managers of the CFs and gain insight into contemporary topics
that are of most importance for CFs in BC.

In Table 1 we provide a short description of the case studies,
including: total forest area covered by the CF; population directly served
by the CF; population of the surrounding area indirectly served by the
CF; year of license agreement; allowable annual cut (i.e. annual amount
of timber harvest from a specified area of land that can be harvested on a
sustainable basis'); annual timber harvest; number of forest blocks; and
forest ecosystem type in each case study using the BC’s Biogeoclimatic
Ecosystem Classification (BEC) system. The BEC system uses late-
successional vegetation communities to represent the combined
ecological effects of climate and soil (MacKenzie 2011). Vegetation in
our case studies can be classified into the following 5 BEC zones
(Table 1): Bunchgrass (BG), Interior Douglas-fir (IDF), Montane Spruce
(MS), Ponderosa Pine (PP) and Engelman Spruce — Subalpine Fir (ESSF).

3. Results
3.1. Shift in mindset
3.1.1. Building bridges for a common vision

Qualitative findings reported in this section are based on the

1 https://www.bcfpb.ca/news-resources/glossary/
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interviews conducted with the five case studies. Quantitative findings
are based on the BCCFA survey, and indicators are noted accordingly. To
build a common vision for CFs, managers from the case studies high-
lighted the importance of acknowledging diverse perspectives and
values attached to forests. Instead of addressing sources of disagree-
ment, the vision was developed focusing on values people agreed on.
The Manager of S-CF coined the term ‘elevator values’, which he
described as “shared values that most people hold regardless of the differ-
ences in their perspectives” (Martineau, 19 April 2018). The visions were
built on these shared values to bring people with different perspectives
together, and were updated over time to account for changing capacities
and prevailing interests. For example, currently the vision of S-CF is “to
be leader in climate change adaptation, community resiliency,
ecosystem-based management and economic diversification”. To ach-
ieve this, the CF adopted an integral forestry approach which includes:
(1) forest practices that first determine the ecological limits to human
uses of a specified land area and aim to maintain a fully functioning
ecosystem over time, and given these limits, (2) management strategies
that consider humans as part of the ecosystem and that aim to improve
social conditions” . In the HP-CF, a common interest around forests was
water. Nearly every household in the area obtained its drinking water
directly from the streams in the CF land base. As a result, one of the main
mandates in the common vision of the CF was to protect water (Leslie,
2017).

Over time, focusing on shared values and a common vision helped
dissolve the sharp divide that existed within communities prior to the
establishment of the CFs (Egunyu and Reed, 2017). The manager of
HP—CF explained that in the past people who relied on the forest for
their livelihood (e.g. from logging and or road building) would be at
conflict with people who would value the forest for other reasons (e.g.
conservation, recreation or spirituality). However, at present these two
groups work with each other, are joint owners and collaborators in the
CF. The manager of S—CF elaborated, “The community forest created a
bridge between two very divided sides of the community [logging and con-
servation fractions] and as the years go by I do not think that new residents
moving in would be able to even see the divide” (Martineau, 19 April 2018).

3.1.2. Growing trust and awareness

While the case studies were guided by a vision based on shared
values, trust was built on the actions anchored in that vision. The
manager of S-CF expressed this in a concise way, “...the more you do the
right thing, the more people trust what you do” (Martineau, 19 April 2018).
The ‘right thing’ refers to the alignment between the action and the
vision for the CF, which means that operations need to reflect the shared
values and multiple interests that prevail in the community. CF man-
agers recognized the effort to build trust over long periods of time, and
adverted the danger of losing trust in an instant. To avoid this, the
manager of HP-CF highlighted the need to “put the time [in] with the
community, be a good listener, and be a good communicator” (Leslie, 26
April 2018).

To maintain trust, the CF managers in the case studies organized a
series of activities that enabled exchange with community members,
including (1) field trips to show residents the most recent work and
discuss implications, (2) an open-door culture where everybody is
welcome to approach and ask questions at the CF office, and (3) annual
reports that summarize all activities conducted over the year, including
the financial performance. An open communication allowed CFs to be
accountable towards the community, which in turn served to keep
alignment with their vision. In the communication activities, the flow of
information was two-way. While the CF was sharing information about
their activities through field visits, consultations and reports, they were
also seeking feedback from the community to adjust future plans and
operations. Communication also provided space to voice any concerns

2 https://www.sifco.ca/integral-forestry
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Fig. 3. Practices introduced by case study community forests to manage for resilience. Some practices are implemented at the forest stand-level, which are embedded
within strategies designed for and introduced at the landscape-level. Forest management practices have direct (solid line) or indirect (dashed line) implications for

timber and other values.

and get clarity on issues that may require further investigation. The
manager of WG-CF provided an example: “If citizens approach me with a
concern, I take them to the field to inspect the site together and show them
how things really are... This is a good way to dissipate negativity. This way we
engage them and make a difference, we change attitudes” (Brcko, 14 April
2018).

Overall, the interviews revealed that communication and capacity
building were key factors to build trust among the community. This is
particularly important because relationships of trust with the commu-
nity allowed CFs to gain social license and operate and test alternative
practices to manage the forest for resilience (cf. section 3.2). A distinct
example was prescribed burning. The S-CF, for instance, educated peo-
ple in the community for about six months before getting their approval
to pilot the first prescribed burn. Once people observed and understood
the effects, the social acceptance for a second burn was much higher.
Education and trust helped CFs overcome the fear people have of new
forest management practices, even if these practices are aligned to the
integral vision of the CF. Exposure to recent disturbances such as large
wildfires and insect outbreaks has helped CFs raise awareness about the
consequences of not acting, and the urgency to manage novel risks in the
context of climate change.

3.1.3. Sense of ownership

The CF case studies were all owned and governed by the community,
which gave residents the opportunity to become witnesses and decision-
makers regarding the operations on their land base. Egunyu and Reed
(2017) recall that the Harrop-Procter community celebrated the signing
of a CFA because it finally gave local people direct control over what
happened in their forest. As such, an area-based license generated a
sense of ownership, through which residents gained a “say on how the
forests around their community are being managed, and take part in recog-
nizing the value of those forests” (Gill, 19 April 2018). The HP-CF manager
explained the effects: “Having control of the forest and trust in your own
[the communitys] abilities changes the way in which you view the forest and
what goes in it... The sense of ownership leads to more nuanced thinking...
which is how the forest is, the world is, and decision-making is, particularly in
the context of a complex disturbance-driven ecosystem managed for different
kinds of values” (Leslie, 26 April 2018).

In addition, the manager of W-CF emphasized that a renewed sense
of ownership resulted in a secure, successful and locally-owned con-
tracting force, which helped build know-how and technical skills over
time. An area-based license also created the opportunity for some CFs —
particularly if owned by First Nations such as Westbank and Esk’etemc —
to tap into local memory and traditional ecological knowledge, with the

intention to merge different worldviews in forest management practices.
Another important effect of owning a CF license, which certainly
contributed to building trust and social license, has been the distribution
of funds generated by forest-based activities, with an annual average
cash contribution of about CAD 390,000 per CF, and a total contribution
of more than CAD 32 million between 2016 and 2018 based on survey
results for 38 CFs. The annual reporting of CF performance to the
community, which was confirmed by 95 % of 38 CFs, played a key role
in building social license. CF managers placed importance on explaining
the sources of revenue in a detailed and transparent manner, so that
people would be able to connect the economic benefit to the community
with the specific management, state and use of the forest.

3.2. Managing for resilience

An area-based license provides a unique opportunity to manage for
the long term. A common view among the CF managers we interviewed
was that adopting a longstanding vision is only possible when there is
place attachment. The CF managers planned with future generations in
mind, thus they did not necessarily foresee an end to the area-based
license.

Managing a place for the long term allowed CF managers to take a
more holistic approach, particularly when addressing climate change. A
long-term approach also allowed them to take the risk to ‘do the right
thing’. Instead of focusing on only on timber harvest constraints, CF
managers praised innovation and out-of-the-box thinking, as the man-
ager of S-CF described: “Think about what is the right thing to do, where you
believe we need to go, and then start moving in that direction” (Martineau,
19 April 2018). This attitude implied managing above and beyond what
is required by regulation and underpinned many of the pilot activities
and innovative practices that CF managers have introduced over the
years to make their vision possible and integral to the shared values of
the community.

The interviews showed that the vision for CFs had not changed
considerably over the past 20 years. According to CF managers in our
case studies, what changed is the way in which forests are managed. As
the understanding of the land base, climate, ecology and socio-
institutional context evolved, the approach to manage forests shifted
from a more simplistic, dichotomous view of the forest to adopting
systems thinking, which recognizes forests as ecosystems that are
constantly changing. Logging, in this new way of thinking, is not only a
tool to generate revenue, but also to manage risk, protect water, and
build resilience (Fig. 3). More systemic thinking has not only resulted in
the recognition of multiple values and uses of the forest, but also in the
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bars) to reduce wildfire hazard in 38 community forests grouped by different size (land area in ha = hectares).

development and maintenance of operations that respect ecosystem
functions, such as managing a road system to minimize impact on the
watershed. It also implies accounting for increasing disturbances related
to climate change affecting the forest in the long term. It is worth to
highlight, however, that not all CFs had adopted this forward-thinking
approach by the time of the study. We recognize that the selected case
studies are cutting-edge, while other CFs are lagging behind in terms of
innovation and adoption of ecosystem-based approaches.

All CF managers we interviewed aimed at lowering future climate-
related risks affecting the forests by increasing their resilience, while
simultaneously enhancing multiple forest values deemed important to
the community. CF managers recognized that managing for resilience
required dealing with uncertainty and introducing alternative practices,
some of which were compatible with timber harvesting, and some of
which were not timber-oriented. Fig. 3 provides a depiction of these
practices, and shows how they are closely inter-connected.

3.2.1. Mainstreaming and prioritizing climate change

Overall, the five case studies were already affected by impacts of
increased climatic variability, such as warmer winters and prolonged
drier summers. The CF managers we interviewed regarded climate
change adaptation as priority for the continued sustainability of CFs.
This prioritization changed over time. It moved from not perceiving
climate change as a major consideration in the 1990s, to informally
integrating some climate considerations into decision-making in the
early 2000s, to formally mainstreaming climate adaptation into forest
management plans in the past decade (Leslie, 2017).

In recent years, the CF managers decided to inform their strategic,
landscape-level plans with climate change predictions. The S-CF man-
ager, for example, started to select species that would survive and thrive
under future projected drought conditions. The HP-CF manager
embarked in a major multi-year climate adaptation project, which
involved a risk assessment and the development of a new silvicultural
strategy. In 2012, the HP-CF manager introduced some climate consid-
erations in their planning by building on a resilience project imple-
mented in the Kootenays in 2011, however climate adaptation has
become their main priority only in recent years. With support from the
Columbia Basin Trust, the HP-CF is aiming to become an example of a
forest license managed for climate change adaptation. Among other
things, the HP-CF manager is using future downscaled climate envelopes
to inform their forest management practices and increase their resilience
to drought stress and wildfires. Practices introduced in the HP-CF

include: guiding land zoning; identifying location to plant drought-
tolerant species; and targeting areas where to open fuel breaks and
manage for multiple climate-related risks.

3.2.2. Managing climate-related risks such as wildfires

Among the most predominant climate-related risks mentioned by CF
managers were droughts, wildfires, and insect outbreaks. The managers
adopted different strategies to deal with these risks in the future, some of
which entailed implementing enhanced silvicultural practices beyond
what is required by existing regulation. Hereafter, we describe these
strategies, most of which were piloted recently.

Managing wildfire risk was a top priority for most CF managers we
interviewed. It was also a principal topic discussed at the 2018 and 2019
BCCFA conferences. Based on survey results, by early 2019 CFs had
invested CAD 2.3 million in cash or in kind to reduce wildfire hazard, in
addition to CAD 9.7 million provided by outside sources. In total, CFs
had treated more than 6000 ha by the end of 2018. About 75 % of all CFs
that answered the survey two times or more, also confirmed collabora-
tion with the local government on a Strategic Wildfire Prevention
Initiative project. There is no correlation between the size of the CF and
the investment in wildfire prevention. In fact, the highest investments
were made by mid-size CFs of 16,000-20,000 ha in size (Fig. 4).

Concern for wildfire risk management usually started after CFs faced
a wake-up call. For example, in 2003 a large wildfire affected Harrop-
Procter, followed by a second major wildfire in 2017. These events
positioned fire as a high priority for forest management (Leslie, 2017).
The vast majority of Harrop-Procter forests are approximately 100 years
old, dominated by unbroken tracts of mature, coniferous forest, which
originated from large fires started by mining and settlement activities in
the early 20th century (Leslie, 2017). When the CF was created in the
late 1990s, climate change was not a major concern, and natural di-
sasters such as insect epidemics and fire were understood to occur at
relatively low rates (Leslie, 2017). In that context, forest management at
HP-CF aimed to safeguard undisturbed mature forest conditions and to
promote further growth of old-growth forests. With the 2003 and 2017
wildfires, the community understood that large tracts of mature conif-
erous forest were vulnerable, and needed to be managed in a different
way, particularly in the context of future droughts driven by climate
change. There was also a growing recognition in the community of the
risk that wildfire presents to the provision of clean drinking water
(Leslie, 2017).

The story is similar for the S-CF. The management team at S-CF
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started to work on fire modelling and risk management strategies after
the CF was affected by a large wildfire in 2007. Since then, the CF
manager has been working with the local government in educating
citizens about the need to manage wildfire in high-risk areas of the WUI.
These high-risk areas, referred to as ‘wildfire corridors’, are very likely
to carry fire in the landscape according to computational model outputs.
In most cases, these areas are adjacent to the community. The S-CF
manager used this information to plan the timber harvesting in a way it
would reduce fuel load in high-risk areas. In other words, logging
became a fuel management strategy to reduce wildfire risk. To date, all
of S-CF’s harvest activities are taking place in wildfire corridors iden-
tified by their model. The logging does not entail clear-cut, instead the
CF team leaves about 40 % of the basal area with a 10-m spacing. Species
considered more drought-tolerant are generally left behind. At the time
of the study, debris from the logging was piled up and burnt, but the CF
manager was considering alternatives to make profitable use of all non-
commercial wood and residues. Logging was also used as a fuel man-
agement strategy by WG-CF, E-CF and W-CF, mainly in areas close to
town.

In the case studies, CF managers started developing a system to
manage risks by integrating stand- and landscape-level strategies. At the
landscape-level, the managers of S-CF, HP-CF and WG-CF started to
target forests at higher risk of drought and wildfire (e.g. forests on dry
sites) for commercial logging, while simultaneously breaking up the
uniformly dense and mature coniferous forest in these areas. Landscape-
level fuel breaks were being created by not actively regenerating with
conifers, but instead allowing the establishment of less flammable de-
ciduous species (Leslie, 2017). At the same time, moist forests at lower
risk of drought were managed for continuous forest cover, thus diver-
sifying the forested landscape. The CF managers recognized that the
same type of forest management cannot be applied everywhere because
uniformity and the lack of landscape-level diversity were not likely
going to build resilience to increasing, widespread climate-related dis-
turbances (Woods et al., 2010; Perry et al., 2011).

Some case study CFs also introduced prescribed burning to manage
wildfire risk. Prescribed burning has been recognized by the BC Wildfire
Service (BCWS) as an effective tool to reduce fire hazards, particularly
after the megafires observed in 2017 and 2018 (British Columbia
Wildfire Service (BCWS, 2019a). According to the BCWS, a prescribed
fire is an intentionally set fire that is planned and managed. Using
fire-modelling outputs to back his decision, the manager of S-CF applied
prescribed burning in areas sometimes only 50 m away from the com-
munity. Social acceptance was critical for the feasibility of this strategy.
In 2018, the CF implemented controlled burning on 60 ha, and in 2020
two blocks (one block of 140 ha and another of over 600 ha) were
planned to be burned, each time in coordination with the BCWS. The
areas targeted for prescribed burning are wildfire corridors located close
to the community. These areas were mainly Ponderosa pine stands with
Douglas-fir ingrowth, and were south—facing areas across the landscape.
The manager of E-CF also introduced prescribed burning with the sup-
port from the community — BWCS, First Nations and cattle ranchers —
except that they incorporated traditional knowledge. Elders of the First
Nation community voiced the need to ‘bring fire back’. In this case, the
objective of the prescribed burning was twofold: to manage fire risk and
to restore grasslands from Douglas-fir encroachment. The first pre-
scribed burning was conducted in April 2018 across 80 ha. In 2019, the
timing of the burning was modified to account for new climatic condi-
tions, as explained by the manager of E-CF: “Based on traditional man-
agement, we would have done the burning a lot later. Later the grass is
greener, which means you need hotter fires. But that also increases the risk of
fire escapes” (Chipman, 01 May 2018).

The managers of HP-CF and WG-CF—— also showed interest in
prescribed burning, but the lack of appropriate firebreaks and resources
were an impediment. Nevertheless, social acceptance for prescribed
burning was not an issue in these CFs. In fact, the communities had been
asking for it since the major fires in 2017. Managers in both CFs noticed
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a shift in the public conversation around wildfire over the past ten years,
with an increased interest to embrace burning instead of suppressing it.
A high level of concern regarding climate change was expressed in
public meetings and there was considerable interest in discussing im-
plications for forest management (Leslie, 2017). An approach for
treating fuels on private properties, however, was still missing in the
conversation. A common challenge mentioned by CF managers was that
even when fuel was treated on CF land, forest in private property sur-
rounding the town remained untreated, thus representing a future
wildfire hazard. In the WG—CF, a local interface group was formed to
assess the need to manage high-risk areas, including those on private
property. At the time of the study, the manager of WG—CF was allo-
cating some funding to support this initiative.

Whilst not yet implementing prescribed burning, the managers of
HP-CF and WG-CF were using understory treatments, such as ladder fuel
removal, falling and thinning to manage fire risk. Priority was given to
areas close to the community. Although these CFs were not using a fire
model to identify high-risk areas, they were using LiDAR to map un-
derstory fuel densities as part of their climate adaptation project and
silvicultural strategy. Funding was another challenge noted by CF
managers. Some CFs such as Wells Gray were not able to access District
funding to implement fuel treatment, even if high-risk areas were
adjacent to the community. Instead, the CF managers had to adhere and
support the update of their District Fire Protection Plan.

3.2.3. Modifying species diversity and stocking standards

With more prolonged and drier summers induced by climate change,
CF managers recognized the need to adapt the diversity and distribution
of tree species they manage for. In the case studies, CF managers were
encouraging a shift towards drought- and fire-tolerant species. Some CF
managers had already observed a natural transition through wildfires,
drought stress, and increased mortality in their forests over the last ten
years. In specific areas, CF managers were allowing this trend to
continue without much intervention. In other areas, management was
actively assisting and accelerating this shift. For the latter, CF managers
were generally prioritizing areas close to town.

CF managers assisted species transition using different planting
strategies. For example, based on downscaled climate projections and
slope aspect, the manager of S-CF was planning to plant within the next
ten years species expected to survive drought and heat conditions
simulated for the mid-century. The S-CF expected to be affected by more
severe dry conditions within 30 years, with a transition away from the
wet belt into a drier grass stand, specifically on south-facing slopes. The
S-CF manager is planting a mix of species to build resilience, prioritizing
fire-tolerant Ponderosa pine, and a higher proportion of deciduous
species in the WUL

Like in the case of S-CF, the manager of HP-CF used downscaled
climate projections to inform planting decisions and selection of seeds
from a warmer and drier climate. Recognizing there would be some
natural regeneration, the manager of HP-CF described his planting
strategy as “augmenting natural regeneration with some more diversity”
(Leslie, 03 May 2018). From a perspective of resilience to drought and
fire, the CF manager did not consider the planting of shade-tolerant
species such as western redcedar, western hemlock or spruce appro-
priate. Instead, on warm, dry, southwest-facing slopes the manager was
actively transitioning the existing forest stands away from these species
and planting instead Douglas-fir, larch (Leslie, 2017), and more recently
Ponderosa pine. He estimated that as much as 50 % of the CF land base
would become suitable for pine. The HP-CF manager also aimed to in-
crease the planting of deciduous species such as larch and Aspen, even if
these tree species would not currently be considered of economic value.
The manager of WG-CF was also planting deciduous species in the WUI,
mainly to create a natural zone that could reduce fire risk around the
town in the future.

Finally, CF managers were also adapting their stocking standards to
anticipate future climate. At the time of the study, only S-CF had
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Table 2
Benefits and investments estimated for (5) community forest case studies, and mean calculated for (38) community forests in British Columbia, Canada, 2016-2018.
Topic Indicator Unit (period) ~ Wells Gray Slocan Integral ~ Harrop-Procter Esk’etemc Westbank First Community
Community Forestry Community Co-  Community Nation Forest mean
Forest Cooperative operative Forest Community (SE)
Corporation Forest

Population & Direct population Indv 2,400 2,000 800 450 850 3,682 (£691)
area (2018)

Indirect population Indv 2,600 6,500 800 10,832 34,000 11,046

(2018) (+2,099)
Total area in the ha 13,146 16,000 11,300 31,000 46,626 31,402
Community Forest (2018) (£5,344)
Agreement

Revenue & Annual volume harvested m3 29,474 8,121 9,392 38,445 49,254 39,037

benefits by the CF (mean (£5,808)

2016-2018)

Total cash contributed to CAD 1,352,119 80,930 35,900 536,411 1,254,974 936,801

the community (total 2016- (£201,430)
2018)

Total in-kind contributions CAD 7,345 30,000 20,000 52,800 79,629 65,776

to the community (total (£25,725)
2016-2018)

Annual time spent by CF on  hours 27 372 57 67 42 48 (+12)

delivering educational (mean

activities in the community 2016-2018)

Annual internal investment CAD 0 14,819 1,833 3,333 3,333 4,241

in education (mean (£1,165)
2016-2018)

Investment in Total value of internal CAD 69,000 0 0 177,556 144,074 119,509
forest & risk investment in intensive (sum (+49,728)
management silviculture 2016-2018)

Total value from outside CAD 0 0 0 600,000 0 41,610
sources invested in intensive (total (+18,305)
silviculture 2016-2018)

Total value of Land Based CAD 18,000 0 0 900,000 0 52,494
Investment/Forests for (total (£25,401)

Tomorrow funding invested =~ 2016-2018)
in intensive silviculture

Total area treated with ha 705 0 0 1,200 50 311 (£85)
intensive silviculture (total
2016-2018)
Total internal investment in CAD 173,333 20,833 20,000 0 47,140 83,456
recreation (accum (£35,568)
2018)
Total trail built and km 0 7 20 0 8 47 (£18)
maintained by the CF, or (accum
other groups with CF 2018)
funding
Total internal investments, CAD 0 312,400 120,000 0 165,080 59,204
cash and in kind, to reduce (accum (£19,157)
wildfire hazard 2018)
Total investment by outside CAD 0 3,097,000 500,000 0 1,579,019 255,592
sources to reduce wildfire (accum (4+97,315)
hazard 2018)
Total area treated for ha 0 530 125 146 213 163 (+£79)
wildfire risk management (accum
2018)
Annual internal investment CAD 0 117 55,157 33,667 46,487 31,175
in enhanced or modified (mean (£14,757)

management for ecological 2016-2018)
or social reasons within and
outside the CF boundaries

Annual area treated within ha 0 0 23 201 2,064 73 (£54)
and outside the CF (mean
boundaries 2016-2018)

CF = community forest; Indv = individuals; CAD = Canadian dollar; ha = hectare; km = kilometer; accum = accumulated to year. Mean refers to an annual figure
estimated based on the period 2016-2018 (SE = standard error), while total refers to the total sum in that period.
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received approval for new stocking standards. The manager of S-CF
worked on two modifications. On the one hand, he introduced high-
retention stocking standards that do not require any regeneration. On
the other hand, he developed fire-adapted stocking standards for the
WUI, which entailed lower densities of 300/400 trees per hectare and
incorporated fire-tolerant deciduous species and evergreen species like
Ponderosa pine. The managers of WG-CF and HP-CF were also
customizing stocking standards to help reduce fire hazard on the WUL
According to the manager of S-CF, rewriting their stocking standards
helped them manage their land for a healthy forest instead of aiming for
even-aged, single-species stands. Overall, thinning, adaptation of
stocking standards and selection of less flammable species was in line
with best practices suggested in the 2019 BC FireSmart guidelines for
yard and landscape zones 1.5-100 m from private homes (British
Columbia Wildfire Service (BCWS, 2019b). Most importantly, these
practices created flexibility for more creative ways to deal with fire risk
in the future.

3.2.4. Adopting enhanced silvicultural strategies

To increase stand- and landscape-level resilience, CF managers
adopted a series of enhanced silvicultural strategies. Based on survey
figures, between 2016 and 2018, 38 CFs in BC invested more than CAD
4.5 million in enhanced silvicultural practices using their own funds,
and an additional CAD 1.5 million using outside sources. On average, a
CF would have invested internally almost CAD 120 thousand in a period
of three years (Table 2). That would represent a bit more than 10 % of
the total cash contributed in average by a CF to its community in that
same period (Table 2).

As mentioned earlier, the HP-CF manager adopted a new silvicultural
strategy as part of its climate adaptation project. The strategy proposed
to address planting location, spacing, species selection, fuel breaks, and
different kinds of treatments to be used across the land base. Overall, the
strategy aimed at either decreasing density within stand or increasing
diversity within the watershed, or landscape, as a way to increase
resilience. The manager of HP-CF acknowledged that the forest they
were managing was not only very dense, but also very homogenous in
terms of age, structure, and species composition. Over time, this ho-
mogeneity had increased the vulnerability of the forest to disturbances.
To overcome a similar problem, the manager of W-CF was introducing
more species and multi-aged forests as a way to diversify the landscape
and build resilience to drought and insect outbreaks in the future.

The manager of WG-CF also developed a silvicultural strategy as part
of their climate adaptation planning. The strategy mapped distinct
target areas for fertilization, clear-cutting, rehabilitation, and fuel
management to reduce fire risk. The silvicultural strategy included areas
that were understocked due to insect-induced mortality and were suit-
able for rehabilitation. Forest stands are considered understocked when
the resources offered by a stand are not fully utilized by the trees
growing in that space. In forestry, understocked usually refers to pro-
ductive area which does not meet stocking standards (Thompson and
Pitt, 2003). Following this conceptualization, if a productive area is
understocked, the future potential of harvestable timber and associated
profit is lost. The CF manager surveyed these understocked areas to
identify affected locations, which could be targeted for rehabilitation
planting. Rehabilitation planting within existing stands led to stands
with at least 2 age cohorts, which slightly diversified the age structure.

As part of its enhanced silvicultural strategy, the manager of WG-CF
was planting a mix of drought-tolerant species (including deciduous
trees) at higher densities to compensate for potential loss under drier
conditions. Depending on survival rates, the WG-CF manager contem-
plated thinning treatments to create appropriate spacing over time. The
CF manager expected to see the development of chip and pellet mills, as
well as other markets for timber waste or harvest residue, and saw this as
a promising economic opportunity for the commercialization of small-
diameter timber in the future. Where feasible, fertilization was also
conducted at the time of planting to increase the likelihood of
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establishment and tree growth. The WG-CF manager was fertilizing
stands in selected sites about 20 years before logging. In 2017, the CF
manager could access funding from the Provincial government to
fertilize 300 ha of 40-year-old second-growth forest, which had been
previously thinned and pruned.

Overall, one of the silvicultural strategies adopted by several CF
managers was high-retention. For example, the manager of S-CF
mentioned leaving 40 % of the basal area post-harvest without regen-
eration obligations, while the manager of WG-CF would usually leave
single trees and tree patches of 15-20 stems per hectare within cut
blocks. The main rationale was to maintain a seed bank and assist new
growth with more shade and cover under drier conditions. Visual con-
cerns were also important, and some CF managers also worked with
trappers to maintain appropriate connectivity among forest patches for
habitat conservation. To this end, the WG-CF manager would usually
leave about 15 patches of 0.2 to 0.4 ha in a 30-ha cut block.

3.2.5. Long-term forest monitoring

The interviews revealed that basic adaptive management principles
were adopted by CF managers in all case studies, and this was motivated
by a long-term perspective. Nevertheless, extensive monitoring pro-
grams to assess forest health over time were still incipient. The devel-
opment of a long-term monitoring system that would go beyond the
usual regeneration and free-to-grow surveys conducted as part of stat-
utory requirements was in very early stages. As per usual, plantation
surveys were conducted, and it was noticed that mortality rates had
increased in recent years due to more frequent droughts. Losses were
sometimes very high. In 2017, for instance, the manager of WG-CF re-
ported 80 % loss of the trees planted in the same year due to very dry
summer conditions.

In the HP-CF, early attempts to monitor forest growth and health
under changing conditions started through strategic research partner-
ships. At the time of the study, the manager of HP-CF was collaborating
with research institutions to assess natural and planted regeneration
across different forest types and harvest treatments, looking at biomass
production and the adaptability to climate change. The manager of W-
CF was monitoring 20 to 30 year-old forest stands to assess whether they
would be candidates for pruning or thinning in the short term. In their
assessment, they would not only consider conditions for stand treat-
ment, but also for wildlife habitat. In the W-CF, ongoing monitoring
activity occurs across second-growth forest stands to evaluate ecosystem
health and opportunities to increase resilience. Over the past several
years, data from over 3,000 plots have been collected into a georefer-
enced database and modelled to evaluate temporal change.

The WG-CF had the most systematic monitoring system in place,
using permanent sample plots in each BEC zone. The plots were estab-
lished in 2016 and will be re-measured every 5 years. An initial set of 50
plots were installed across areas of second-growth forest greater than 25
years of age. The purpose of this system was to ensure that harvest would
be sustainable and that the CF was not over-cutting when using Pro-
vincial timber supply data. With data collected from the sampling plots,
the CF manager estimated their own growth curves, which were above
the Provincial data. Despite this, the CF manager decided to maintain
current harvest levels and consider the marginal difference as a reserve.

4. Discussion & conclusions

4.1. Transforming mindsets for adaptive capacity to environmental
change

The case studies presented in this paper embraced a more systemic
view of forests as ecosystems that are constantly changing and that are
managed for multiple values. CF managers in the case studies used
logging not only to generate profit, but to manage wildfire risk, protect
water quality and wildlife habitat, promote non-timber forest products,
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and a range of recreational and visual benefits for communities. The CFs
managers also promoted collaboration and co-ownership by dissipating
conflicting interests over time. This approach to forest management
demonstrated a shift in mindset among residents towards a more
nuanced, multi-functional and dynamic view of the forest (Teitelbaum,
2016).

The qualities and capacities fostered by CFs captured in this study are
directly related to key themes identified in the recent BC flood and fire
review (Abbott and Chapman, 2018) as lessons to build resilience,
namely: importance of common ground to agree on despite multiple
interests; communication and awareness for social acceptance; innova-
tion and constant evolution of knowledge and tools integrating local
knowledge; and long-term investment. In the case studies, CF managers
often referred to the work as essential to nurture relationships of trust,
two-way communication, accountability, sense of ownership, awareness
and adaptive management. By building social license, the CF operations
strengthened components of adaptive capacity, which were identified as
key to build social resilience in other studies, such as: flexibility in
problem solving and readiness to change strategies; ability to balance
power among interest groups; ability to self-organize and act collec-
tively; learn to live with change and uncertainty; and combine different
types of knowledge (Cinner et al., 2018; Folke et al., 2002). In addition,
the case studies demonstrated the essential role of social capital to build
adaptive capacity (Brooks and Adger, 2005), particularly by fostering
transparent decision-making systems, and investing in the improvement
of local labor and education.

The process of public education, communication and learning that
occurred through discussions, field visits and decision making facilitated
by CF managers also resulted in higher levels of social acceptance to
disaster risk management over time. CF managers appreciated how
residents recognized the need to apply alternative ways to manage more
recent disturbances, for instance by using prescribed burning to reduce
future wildfire risk (Copes-Gerbitz et al., 2020). This acceptance re-
flected the evolution of community priorities and risks, including con-
cerns with novel disturbances related to climate change (Leslie, 2017).

Activities such as thinning and prescribed burning in E-CF, S-CF and
HP-CF contributed to communication networks and raising awareness,
both of which are deemed key social and psychological factors to in-
fluence motivation and action to reduce wildfire risk in the WUI
(Paveglio et al., 2012; Blades et al., 2014). Although exposure to wildfire
alone is an insufficient predictor of wildfire mitigation action (Paveglio
et al., 2016), its value was reinforced when paired with the local context
created by CF operations, which not only stimulated a sense of com-
munity and ownership of the forest at risk, but also raised awareness
around innovative risk management practices in the WUI. This is a
critical basis to move towards allowing more wildfire on the landscape
and creating a culture of co-existence with wildfire, which is a proposed
future path for wildfire risk management in Canada (Tymstra et al.,
2020). In the case of E-CF, this included collaborating with First Nations
to build on traditional ecological knowledge. Incorporating local
knowledge in managing wildfire has been identified as an important
challenge by frontline responders (Abbott and Chapman, 2018), and
therefore the work done by CFs in integrating different forms of
knowledge earlier on in the process of planning and prevention is crucial
(Copes-Gerbitz et al., 2020). Studies argue that this integration will only
be successful if it occurs naturally (Abbott and Chapman, 2018), which
emphasizes the importance of social license cultivated by CFs.

4.2. Creating incentives for long-term planning and resilience

The case studies provide insights into how a new adaptive forest
management paradigm can be embraced in BC. We recognize that not all
CFs are as proactive in this regard, but we propose learning from existing
positive experiences that can be considered cutting-edge in the province.
The recent BC flood and fire review (Abbott and Chapman, 2018)
highlighted that investment is vital to realizing any substantial
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improvement in better preparing the province for possible disasters
going forward. This included proactive investments in technology,
infrastructure and capacity. In the BC forestry sector, investment of this
kind would inevitably require a longer-term, place-based approach to
forest management, which is more aligned with area-based tenures like
CFs than with the volume-based tenures on crown land.

The enhanced silvicultural practices that CFs have introduced were
motivated by the interest among communities to improve forest health
and productivity conditions in the long-term. The non-transferable na-
ture of the CFA tenure created incentives for long-term planning and
investments in the forest (Leslie, 2017). The main reason justifying these
investments was the community’s ability to benefit from the results of
these efforts in the future. At the same time, in contrast with other forms
of forest tenure in BC, CFA holders must really face the long-term con-
sequences of their decisions, and conversely are driven to learn and
constantly improve their practice (Gunter and Mulkey, 2017). In other
words, those who bear the risk also stand for the benefit. Without this
kind of incentive, where place attachment, learning, and sense of
ownership make a difference for community safety, investment in
technology to build resilience to climate change and future disturbances
will remain unattractive. In turn, inaction to build resilience may lead to
an undesirable closure of mills and collapse of the sector by the end of
the century.

As illustrated by the case studies in this paper, CFs have invested
proactively in ecological stewardship and enhanced silviculture to build
resilience. A changing understanding of disturbance ecology and wild-
fire risk challenged the initial forest management assumptions in CFs,
which tended to manage forests for relative stable, undisturbed forest
conditions (Leslie, 2017). Understanding that extreme weather events
may become more frequent in the future, with an increase in the rate of
forest disturbances such as insect and wildfire (Woods et al., 2010),
climate change adaptation became the top priority in some case studies,
and silvicultural strategies were developed to explicitly address envi-
ronmental change. This study provided insights into some of these new
practices, which included: identification of priority areas for forest
conversion and creation of more open and fire-adapted forest types;
integration of prescribed burning; introduction of more drought-tolerant
species in combination with natural regeneration; modification of cut
block size and shape to provide more shade and improve micro-climate
conditions for growth; and increased diversification of planted species,
among others.

Moreover, CF managers in this study emphasized the importance to
work beyond forest stands, adopting a landscape-level approach. For
instance, the S-CF manager considered the forests beyond the bound-
aries of their tenured lands and participated in the creation of a truly
resilient bioregion and community. Case studies such as HP-CF were
moving away from uniform landscapes to increase resilience through
landscape-level diversity (Perry et al., 2011; Leslie, 2017). On the one
hand, this included diversifying forest management practices and forest
stands throughout the landscape by transitioning for example
south-facing forest stands to more drought- and wildfire-tolerant spe-
cies, while conserving sensitive forests (e.g. riparian zones) and reserves
of moist old-growth forest at lower risk. On the other hand, it entailed
increasing landscape diversity by enhancing biological diversity. CF
managers in the case studies were removing some species at risk, and
investing in both planted and natural reforestation of mixed species.
They were also increasing structural diversity by managing uneven-aged
forest stands.

Other studies in BC have shown that landscape diversification is
particularly critical in the context of climate change. Under a changing
climate, Temperli et al. (2012) projected that timber production will fall
dramatically in the latter part of the 21 st century due to drought.
Temperli et al. (2012) simulated a greater reduction in harvest rates for
monocultures relative to forest management strategies that increased
diversity and fostered drought-tolerant species. Simply harvesting
drought-intolerant species and planting with the same species did not
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lead to an appreciable change in landscape composition over 20 or 70
years (Schneider et al., 2010). Instead, landscapes having higher struc-
tural and species diversity through target harvesting of
drought-intolerant species and assisted regeneration with a mix of spe-
cies demonstrated to have greater resilience, and to provide better sta-
bility in growing stocks, higher harvest rates in the long term, and more
consistent net revenue over time (Dymond et al., 2014). According to
Dymond et al. (2015), uneven-aged forest management that targets a
drought-adapted, diverse, and resilient species mixture can be combined
with timber production in the long term. Experimental treatments in BC
also showed that mixed stands of species and silvicultural techniques
that foster complexity lower the impacts of disturbances and reduce
productivity losses (Griess and Knoke, 2011). Furthermore, higher
retention combined with limiting clear-cut area in the landscape can
help increase connectivity for many different forest dwelling species
(Spies et al., 2019).

Logically, managing the forest for resilience also calls for investment
in long-term monitoring, which was only starting to become institu-
tionalized among our case studies. Long-term information about forest
health is critical to inform adaptive management approaches in a
context of increased uncertainty and rapid environmental change. It is a
critical tool to support learning and decision making for the develop-
ment of novel, community-based solutions to increase social-ecological
resilience. Even if still not formal, the level of forest health monitoring
conducted in some case study CFs was more systematic than the prev-
alent randomized monitoring efforts of post free-growing, secondary
forest reverted to the Crown and conducted by the provincial govern-
ment (pers. comm. FREP, 13 April 2018). Lack of systematic monitoring
means that there is uncertainty about the quantity and quality of pro-
vincial forest stands in relation to timber supply planning and forest
health, particularly in the context of climate change. Current monitoring
practices in the case studies allowed informing the modification of
stocking standards and adopting more realistic and adaptive decisions to
address future disturbances and climatic conditions. This is particularly
relevant if considering the cumulative effects of disturbances predicted
to impact forests in BC (Boucher et al., 2018). We also recognize the
need to monitor forest health not only in young and mature forest
stands, but also in protected old-growth forests, which are considered
more resilient due to their higher complexity and could be used as
reference when assessing the effects of multiple disturbances.

4.3. Time for change: scaling up, updating policies, and advancing
research to address emerging challenges in forestry

The forestry sector in BC is undergoing significant changes with the
growing complexity of climate change and related disturbances, but
policy making, research and technological improvements are not keep-
ing pace. Main reasons include a lack of tools to aid decision making,
higher economic costs, and policy barriers (Hagerman et al., 2010). The
2018 blueprint for wildland fire science in Canada (2019-2029) iden-
tified a series of knowledge gaps and research priorities that illustrate
the need to generate more evidence on strategies that can help build
resilience to the challenges ahead (Sankey, 2018). These knowledge
gaps were clustered into 6 themes. The strategies adopted by the CF
managers in the case studies provide insights to inform 4 out of these 6
themes, namely: delivering innovative fire management; managing
ecosystems; building resilient communities and infrastructure; and
recognizing Indigenous knowledge.

The insights presented in this study could be used to inform knowl-
edge gaps identified not only in the national blueprint for wildland fire,
but also in the four-year Forest & Range Practices Act (FRPA)
improvement process started in 2018. The public discussion paper
proposed for the FRPA review process includes questions such as “How
should the province identify opportunities and priorities for adapting
forest management to a changing climate, such as mitigating the effects
of beetle infestations, drought and fire?” (MFLNRORD 2019, p.7). The
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approaches and practices adopted in the CFs described in this study,
which were implemented in deliberation and agreement with close-by
communities, provide a promising entry-point to answering these
questions, and the opportunity to learn from evidence that could be
scaled up or mainstreamed in other forms of tenure in BC.

The BCCFA has been formally involved in discussions with the
Ministry’s Forest Practices Advisory Council on best ways to share
accumulated knowledge, while at the same time making sure that pro-
posed amendments to legislation do not hinder the objectives and
innovative work conducted by CFs. The BCCFA has been an effective
learning network (Gunter and Mulkey, 2017), which has stimulated
collaboration among CFs, and created a space for exchange to catalyze
action and scale practice. In recognition of the CFs’ role in contributing
to resilient forest ecosystems and human communities, the BCCFA
recently amended the purpose underpinning its constitution. As of the
BCCFA 2019 conference, the purpose of the Association includes to
“promote community forestry as a strategy for forest ecosystem resil-
ience and community economic development” (Gunter and Mulkey,
2019). The BCCFA defined a resilient forest landscape as “one that can
continue to provide resources and ecological functions over time as
climates change, although the species composition and structure of that
ecosystem may c:hange”‘3 (British Columbia Community Forest Associ-
ation (BCCFA, 2020). The amendment confirms the potential of com-
munity forestry as a source of practical knowledge to build resilience in
the sector.

Scaling up community forests, or at least mainstreaming some of
their practices to manage forests for social-ecological resilience, could
bring a major change to forestry in BC. This change would catalyze a
shift from a resource extraction-based economy to a more holistic
economy that values diversification. This shift could be informed by the
long-term thinking, landscape management approach, and monitoring
practices piloted by CFs. Although CF managers acknowledged that part
of their success is due to their small size and direct connection with the
community, they also noted that the uptake of forest management
practices first experimented within CFs could be replicable across BC
and somewhat scalable in areas two to three times the size currently
managed. Based on what we learned from the case studies, there is no
doubt CFs offer unique opportunities for the development of novel so-
lutions to increase resilience and address the challenges faced by the BC
forestry sector this century. This recognition also goes in line with rec-
ommendations included in the recent BC flood and fire review. Abbott
and Chapman (2018) suggested that, based on proactive risk manage-
ment practices, the CF program should be expanded to other commu-
nities where interest and capacity exist. Such a strategy would be
particularly relevant in communities at high fire risk currently located or
rapidly expanding into the WUL. In line with this motion, a new reso-
lution of the Union of BC Municipalities called on the provincial gov-
ernment to increase the number and size of community forests to help
achieve wildfire protection in the WUI (Daniels et al., 2018).

In the process of replicating and upscaling some of the innovative
climate adaptation and risk management strategies piloted by CFs, some
critical elements need further consideration and research. First, the
introduction of wildfire risk management activities such as thinning and
prescribed burning may be easier to introduce in smaller areas and
within the WUI, but at the landscape level it will require the collabo-
ration of different tenures and private landholders to achieve effec-
tiveness in controlling wildfire corridors and break the uniformity of the
landscape (Copes-Gerbitz et al., 2020; Abbott and Chapman, 2018;
Leslie, 2017). Increased collaboration to manage novel disturbances at
the landscape level also calls for additional public education and a better
understanding of social acceptance around innovative forest manage-
ment practices and landscape-level transformations. As previously
stated, uniformly dense forests that lack diversity are less likely to be

3 https://beefa.ca/society-constitution-and-by-laws/
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Table A1

Indicators used in the annual survey by the British Columbia Community Forest

Association.

Indicator

Rationale

Number of
questions

1. Number of jobs

2. Total economic
activity

3. Community
contributions

4. Funds leveraged by the

community forest

5. Cut control

6. Distribution of log

sales

7. Investment in
intensive silviculture

8. Economic
diversification

Local employment in rural
communities is one of the primary
benefits of community forests. This
indicator measures the total direct
employment & contract labor
generated by community forests in
relationship to the harvest volume
allocated to community forests.

As long-term area-based tenures,
community forests support community
economic development and contribute
to diversification of rural communities.
The total annual cost of sales and
expenditures is an indicator of the total
economic activity generated by the
community forest.

The cash and in-kind contributions
made by the community forest are an
important indicator of the local
economic benefits generated by the
community forest. In many cases, these
contributions serve social objectives, in
addition to economic ones.

In many cases, the profits generated
and contributions made by community
forests are used as seed money to grow
larger projects and generate even more
local benefits. This indicator shows
how CFA funds are used to leverage
additional funds for community
priorities. As with Indicator #3, often
these projects serve social objectives,
in addition to economic ones.
Community forests play an active role
in the forest sector through harvesting.
This indicator measures success at
meeting cut control requirements,
keeping the supply of logs flowing.
Community forests supply wood on the
open market to major industry, and
also to small and medium sized mills
and value-added manufacturers. In
doing so, they strive to support the full
spectrum of milling and manufacturing
facilities. This indicator provides
updated information on the
distribution of log sales that can be
tracked over time.

As long-term, area-based tenures,
community forest agreements create
strong incentives for investment in the
future. This indicator will measure
investments in the future economic
return of the forest. By measuring the
investments in intensive silviculture,
incremental to legal Indicator #7, it
will demonstrate efforts to increase the
growing capacity in community forest,
with the intent of increasing the AAC.
One of the provincial objectives for the
community forest program is to
diversify the use of and benefits
derived from the community forest
agreement area. The CFA tenure is one
of only two forest tenures in BC that
has the right to develop and manage
Non Timber Forest Resources . The
indicator shows the degree to which
community forests are generating
revenue from sources other than
timber.
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Indicator

Number of
questions

Rationale

9. Community
accountability

10. Public engagement

11. Investments in
community education

12. Investments in
recreation

13. Proactive
management of
wildfire hazard

One of the elements of community
forests that set them apart from other
forest tenures is their accountability to
their local communities. This
accountability is the cornerstone of
local decision-making. In community
forestry, management decisions are
made by those who have to with live
the outcomes. When local people have
a hand in management of the forests
adjacent to their rural communities,
they are more likely to be innovative in
the integration of multiple values in
their decision-making. This indicator
measures whether the community
forest reports out annually to its
community on its progress towards
objectives as identified in the
Community Forest Agreement
Management Plan.

While Indicator #9 focuses on 3
reporting out to the community, this
indicator measures the efforts of the
community forest to engage with the
diversity of community members and
perspectives. Outreach to the full array
of forest users and community
members leads to an improved
awareness of forest management
among members of the public, and
increases potential to resolve conflicts
over timber harvesting in watersheds
and other sensitive areas.

Community forests provide an 4
opportunity to link community
members to the forest, and to increase
their understanding of forest
ecosystems and management. As long-
term, area-based tenures, community
forests provide enhanced opportunities
for education and research.
Community forests can be laboratories
for testing innovative forest practices.
This indicator measures the
investments the community forest is
making in education and capacity
building.

One of the most significant benefits of 6
community forests are the investments
the organization makes in creating,
improving and maintaining
recreational infrastructure and
opportunities. This indicator measures
the value of the cash and in-kind
investments in recreation that the
community forest has made.

The combined effects of climate 8
change, the mountain pine beetle, past
management increasing forest fuels
and the province’s limited fire
suppression capacity are leading to an
increase in wildfire incidence and
severity. Community forests are
situated in the interface between
communities and wild forest lands, and
are uniquely positioned to serve as a
leader in the coordination and
management of these areas to reduce
the risk of catastrophic wildfire. Efforts
to manage the wildfire hazard to
communities are primarily driven by
social objectives, however depending
on the ecosystem type, history and
outcome of the treatments; they may

(continued on next page)



T. Devisscher et al.

Table A1 (continued)

Number of
questions

Indicator Rationale

also bring economic and

environmental benefits.

One of the provincial government’s 5
objectives for the community forest
program is to advocate forest worker
safety. Community forests are invested

in workers going home safely each day.

The BC Community Forest Association 2
promotes forest management which
respects First Nation rights and cultural
values, and which fosters

understanding and cooperation

between rural communities and First
Nations. Many community forest
agreements are held by First Nations,

and even more are partnerships

between Aboriginal and non-

Aboriginal communities. This indicator
measures the breadth and depth of First
Nations involvement in the community
forest.

Community forests, by their design, 6
must integrate the values of the
communities that manage them. This
unique model of forest management

sees CFA managers gaining the social
license to operate in highly constrained
areas that have not been previously
accessible due to local values. And,

while taking all that into consideration,

they also comply with the tenure
regulations and Acts of British

Columbia.

This indicator measures the 4
investments the community forest is
making in enhanced forest

stewardship, incremental to legal
requirements.

This indicator shows whether the 5
management of the community forest

is in compliance with statutory
requirements for resource

management.

14. Forest worker safety

15. First Nations
involvement

16. Management of
sensitive areas

17. Investments in forest
stewardship

18. Compliance with
environmental
standards

Source: British Columbia Community Forest Association. 2017. Community
Forest Indicators 2016. Measuring the Benefits of Community Forestry. BCCFA,
Victoria. 40 pp.
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resilient to widespread droughts, wildfires, and insect infestations
associated with climate change (Woods et al., 2010; Perry et al., 2011).
Thus, more research, expert (incl. traditional) knowledge integration,
and technological advancements are needed to understand the effective
landscape configuration to lower the risk of cumulative, novel distur-
bances in the context of BC. Understanding past large-scale dynamics
could bring insight into landscape-level strategies needed to face novel
disturbance dynamics induced by climate change. In addition, only 0.3
% of the forest area is actively managed in BC on an annual basis, which
means that the interventions will be spatially-constrained and need to be
strategic to have an effect at the landscape level, e.g. time will be
required to observe a major shift in landscape diversity (Dymond et al.,
2014). In this regard, most of the forest in BC will have to adapt natu-
rally (Bunnell and Kremsater, 2012), which calls for closer, systematic
monitoring to inform future strategic interventions with landscape-scale
impact.

Second, more effort and studies are needed to develop incentives that
demonstrate how the scaling of intensive silvicultural practices can be
economically feasible and attractive to volume-based licensees. The
diversification of the sector, which includes reforestation of mixed
species and the use of non-commercial timber for alternative products, is
only recently considered a necessary strategy to enhance forest health
and has received support from the provincial government through multi-
year programs such as Forests for Tomorrow, Community Resiliency
Investment, and the Land Based Investment Strategy. However, sus-
tainable investment in forest stewardship will require allocations that
are not always relying on government funding in the long term. In some
locations, area-based tenures may be the only way forward to sustain-
ably and responsibly manage forested land for social-ecological resil-
ience. This recognition informs the increasing need to rethink the forest
tenure system in BC and other provinces across Canada (Hayley &
Nelson 2007).

Finally, CFs provide promising pilot studies that have been around
since 1999 to advance forest management practices. We presented a few
case studies, but the network of CFs is large and could be used to conduct
systematic, applied research that could strategically inform BC forestry
decisions. There is a need for forestry research and biophysical studies to
complement existing social science research in community forestry
(Bullock & Lawler 2015). This could inform interdisciplinary findings
and more integrated approaches to manage forest ecosystems. Many
CFs, with their broad mandate to manage for the long term and respond
to emerging public priorities, are leading the way in forward-thinking
forest management. CFs are encouraging new generations to enter the
forestry community and envisage a future where forest health and
community well-being are compatible and thriving. This is certainly a
unique opportunity for government, academia and practitioners to
leverage testing and learning about novel forest management solutions
that could be replicated, and to the extent possible scaled up, to build
resilience to climate change and related disturbances while at the same
time addressing multiple social values. This opportunity for learning is
relevant to BC and other forest landscapes in Canada and around the
world.
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Table A2
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Guiding questions applied in the in-depth interview with (5) community forest case studies, British Columbia, Canada.

PART L. Planning for multiple values and scales

1. Vision & values: What steps did you take to determine your long-term vision and how do you recognize multiple values (of the community members) in this collective vision? How do

you currently capture those values? What is the time frame of your vision?

2. Collaboration for multiple benefits: How do you interact with other tenure holders in and around the community forest to foster the multiple benefits provided by forests (e.g.

recreation, hunting, non-timber forest products, etc.)

3. Integrated planning: How do you integrate landscape- and stand-level planning? Is the landscape boundary broader than the community-forest boundary? Who is involved in the

planning process?

PART II. Stewardship and resilience

4. Stewardship: We noticed that you have invested in environmental stewardship practices (e.g. in intensive silvicultural practices), how can you make this work socially and

economically feasible on a yearly basis for the long term?

5. Managing for resilience: What strategies do you use to manage your forests for long-term resilience, including considerations such as increasing climate-related risks (e.g. wildfires and
insect outbreaks)? How do you manage for ecological resilience while addressing the well-being of the community?

6. Monitoring: What long term monitoring system (landscape- and stand-level) do you have in place to make sure you are meeting community values and you are aligned with your
vision? How does this monitoring relate to your resilience strategies? How does this monitoring differ from, or complement, compliance with environmental standards set by

regulation (incl. inspections and effectiveness evaluation)?

PART III. Lessons, scalability and future outlook

7. Reflection: Describe the difference in your community before and after the establishment of the community forest agreement.

8. Lessons: Based on the experience you gained, what would you have done differently since you started your license? What lessons did you learn and you would like to share?
9. Outlook: What long-term initiatives do you envision to accomplish by the end of your license agreement, and beyond?

10. Scalability: How would you envision the replication and up-scaling of good practices led by Community Forests across British Columbia?

Note: These are guiding questions only. More questions were asked during the interview in relation to the 10 core topics listed in the table.

Table A3
Interview schedule with the managers of (5) community forest (CF) case studies,
British Columbia, Canada.

Community forest (CF) Interviewee (CF Interview
manager) date

R . . 18/04/2018
Esk’etemc Community Forest Gord Chipman 01/05/2018
Westbank First Nation Community Dave Gill 19/04/2018
Forest 30/04/2018
. 19/04/2018
Hacrzzgelz::‘:r Community Erik Leslie 26/04/2018
03/05/2018
Wells Gray Community Forest George Breko 14/04/2018
Corporation 01/05/2018
19/04/2018
Slocan Integral Forestry Cooperative Stephan Martineau 24/04/2018
09/05/2018

Note: Each interview (phone) call was at least 1 h long, and we had several calls
with each CF manager over multiple dates.
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