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A B S T R A C T

New England is a predominately forested landscape in which 80% of the forest is privately owned and patterns of
land use are the result of diverse landowners acting individually in response to shifting social and economic
conditions. In aggregate, perspectives of regional stakeholders can help to inform the challenges and opportu-
nities related to achieving sustainable land-use at the landscape scale in regions like New England. We conducted
structured interviews with stakeholders—largely resource management professionals—working in fields related
to land-use management (n=57) to elicit their perspectives on the future of New England’s landscape. The
responses were analysed using qualitative content analysis and coded in terms of perceived challenges and
opportunities for promoting sustainable land-use trajectories amidst conflicting priorities. The stakeholders
overwhelmingly viewed ecological and social issues as interconnected rather than as distinct systems. They
perceive the central challenges to sustainability to be: lack of funding and government support, increased de-
velopment pressures, changing landowner demographics, and the difficulty of accounting for aggregate impacts
in a dispersed planning context. The reduced ability of landowners to derive market values from their land was
an overarching concern, with parcelization, fragmentation, and poorly planned development viewed as having a
disproportionate impact on the character of the land and the potential to exacerbate the negative impacts of
other drivers such as climate change. Perceived opportunities for promoting sustainable futures include im-
proving the liveability of urban areas and quality of urban planning to encourage more compact forms of de-
velopment, and realigning monetary incentives to recognize the collective benefits that forested landowners
provide.

1. Introduction

The landscape of the eastern United States is in transition. A 150-
year trend of forest expansion has recently reversed and the region is
now losing forest-cover (Drummond & Loveland, 2010). The fate of
these forests will be largely determined by the ten million diverse pri-
vate woodland owners (i.e., family forest owners) who control more
than half of the region’s 150 million hectares of forestland (Butler,
2008). These private landowners act individually and in response to
shifting socio-economic conditions (e.g., Huff, Leahy, Hiebeler,
Weiskittel, & Noblet, 2015; Kittredge, Rickenbach, Knoot, Snellings, &
Erazo, 2013; Kittredge & Thompson, 2016; Stone & Tyrrell, 2012), often
in the absence of regional-scale land-use planning. Amidst the

challenges of private forest ownership (Butler et al., 2016), individual
landowners increasingly need to contend with pressures from en-
croaching development and fragmentation, climate change and in-
vasive forest pests, a changing socio-cultural landscape, and a reduced
ability to derive market values from their land (Stein, Carr, McRoberts,
& Mahal, 2012). These pressures place the future of the many benefits
that these lands provide to people and nature at risk (Kline & Alig,
2005; Seto, Fragkias, Güneralp, & Reilly, 2011; Smail & Lewis, 2009;
Stein et al., 2005).

Private forest ownerships in the United States are defined as those
held by individuals or families, corporations, tribes, estates, trusts, non-
governmental organizations, and other non-corporate owners (Butler
et al., 2016). Among these individual land owners, family forest
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ownerships hold the most forestland of any ownership group. Private
forest owners are viewed as an important group for research and sup-
port owing to their considerable number, the large amount of land they
own, and the diversity of their ownership objectives and management
practices. Private woodland ownerships are also constantly shifting
hands, with considerable changes in ownership having taken place over
the last 20 years and projected to continue (Butler et al., 2016). Since
the 1990s, for example, millions of acres of industrial forests once
owned by traditional forest products companies have been sold to in-
stitutional investors who manage for profit within much shorter in-
vestment cycles than that pursued by traditional industrial owners
(D’Amato, Jokela, O’Hara, & Long, 2017; Daigle, Utley, Chase,
Kuentzel, & Brown, 2012; L’Roe and Rissman, 2017). Accelerated
changes in the ownership of smaller tracts of family forest holdings are
also likely to occur in coming decades as an aging generation of owners
transfers or sells off their landholdings and in response to a reduced
ability to derive market values from their land (e.g., practicing forestry)
(Butler et al., 2016; Markowski-Lindsay et al., 2018).

Against this backdrop of changing private forest owner demo-
graphics and motivations, the six-state New England region provides an
important case study for understanding the challenges, opportunities,
and motivations of private landowners and resource managers
(Kittredge, 2005). New England, situated in the northeast corner of the
U.S., is among the most forested and most populous regions of the U.S.
Forest fragmentation due to suburban sprawl and rural development is
increasing throughout the region (Olofsson, Holden, Bullock, &
Woodcock, 2016), and dramatic shifts in land ownership are driving
parcelization and subdivision (Kittredge, D'Amato, Catanzaro, Fish, &
Butler, 2008; Stein et al., 2009). In some places, property values and
taxes have increased such that conventional forest management is no
longer able to ‘pay its way’ without the aid of landowner assistance
programs (D'Amato, Catanzaro, Damery, Kittredge, & Ferrare, 2010;
Kilgore et al., 2015). These changes, along with a shifting ownership
base and culture have ignited concerns that sustainable land use in the
region is at risk.

There are more than 800,000 private woodland owners in New
England, 200,000 of which own more than 2.5 ha; they are the largest
single ownership class in the region. Over the last thirty years, forest
loss rates increased from 1990 to 2007 due in large part to low-density
residential development. These trends in deforestation are expected to
continue (Thompson, Plisinski, Olofsson, Holden, & Duveneck, 2017;
Wear, 2011). Among forest owners, most of the transitions to developed
uses have occurred within small private woodland owners who own
most of the land close to the high population core areas of southern
New England (Olofsson et al., 2016; Thompson et al., 2017). In con-
trast, the threat of development is much more limited in the northern
New England states, where forests have largely stayed as forests over
the last thirty years. Here the dominant land-use and owner class (e.g.,
public, corporate, private woodland owners) is timber harvesting, with
rates of harvesting on private woodlands highest in rural northern New
England (Thompson et al., 2017). Whereas in southern New England,
rates of timber harvesting are lower, and more landowners rank non-
consumptive uses of their forests, including aesthetics, privacy, re-
creation and wildlife habitat, above timber harvest or future develop-
ment (Butler, 2008; Rickenbach & Kittredge, 2009).

In this landscape of thousands of private landowners there can be no
top-down landscape scale conservation. Instead, working to counter the
trends of forest loss is the region’s strong network of private and public
organizations that exist to support land conservation efforts and use a
variety of approaches to assist land owners who wish to ensure a sus-
tainable future for their lands (Labich, Hamin, & Record, 2013; Meyer,
Cronan, Lilieholm, Johnson, & Foster, 2014). No centralized authority
exists to regulate land use at the New England regional scale and in-
stead it is loosely coordinated through a patchwork of regional planning
entities, state policies and permits, and local planning boards (Sagor,
Kueper, Blinn, & Becker, 2014). Amidst this dispersed decision context,

concern for the fate of the region’s forests and its natural infrastructure
have led to calls for broad-scale land protection (e.g., Foster et al.,
2010; Foster et al., 2017) and spurred research efforts aiming to provide
a region-wide perspective on the drivers of land-use change and to help
understand and anticipate alternative possible future land-use trajec-
tories (e.g., McBride et al., 2017; Thompson et al., 2016).

Achieving large-scale shifts in land use within such a dispersed
decision-making context requires the involvement and concerted, co-
ordinated efforts of numerous stakeholders across multiple scales, in-
cluding those whose livelihoods depend directly on forests (i.e., fores-
ters, loggers, wood product manufacturers, people employed by the
outdoor recreation industry), as well as private landowners, local
communities, and government and nongovernment organizations (e.g.,
Fitzsimons, Pulsford, & Wescott, 2013; Foster et al., 2010; Guerrero,
Mcallister, & Wilson, 2015; Sayer et al., 2013). In such settings, the
design of effective land use and conservation initiatives benefits from
an understanding of the social and institutional environment in which
actions are to be implemented (Cowling & Wilhelm-Rechmann, 2007;
Quinn & Wood, 2017; Santo, Sorice, Donlan, Franck, & Anderson,
2015). As part of exploring this social side of the decision context —the
relevant motivations, attitudes, and external controls influencing
human actors in the system—, considerable numbers of studies within
the forest and land use literature have examined forest landowners'
attitudes, motivations, and behaviours in relation to their forested land
(e.g., Farmer, Meretsky, Knapp, Chancellor, & Fischer, 2015; Lindhjem
& Mitani, 2012; Ma & Kittredge, 2011; Rabotyagov & Lin, 2013).
However much less work has explored the perspectives and knowledge
of the resource management professionals making up part of the net-
work of organizations, programs and incentives that have evolved to
assist private land owners and local towns (though exceptions exist; see
for example Gobster, Stewart, & Bengston, 2004; Kilgore & Snyder,
2016; Knoot, Schulte, Grudens-Schuck, & Rickenbach, 2009; Rouleau,
Lind-Riehl, Smith, & Mayer, 2016; Sagor et al., 2014). These re-
presentatives work across multiple scales and regularly engage both
directly with private woodland owners through services like education
and outreach, and indirectly through activities such as network co-
ordination, research, policy development and advocacy (Kittredge,
2004). In doing so, these representatives are likely to possess a rich
source of knowledge based on in-depth, first-hand experience of shifts
in the land use and associated social and institutional environment in
which actions are taking place.

Building on these ideas, this paper adopts a place-based perspective
to explore and reflect on how representative stakeholders with re-
sponsibility for land-use planning and decision-making across multiple
sectors and scales are thinking about and responding to perceived
changes in the New England landscape over the next 50 years. We elicit
the views of New England stakeholders for their unique perspectives
and insights as potential ‘change agents’ with knowledge based on both
direct and indirect engagement with landowners (Visser & Crane, 2010)
and investigate the constraints and opportunities they perceive in ne-
gotiating transitions toward achieving broad-scale conservation and
sustainable land use goals. Our focus on professionals’ (as experts)
perspectives, as opposed to those of private landowners, provides the
opportunity to reveal information relevant to both a local scale and the
wider region for privately owned forests, landowners and the social,
political and economic institutions that support them.

We explore differences in perceptions among stakeholders from
public, private, civil and academic sectors. We then discuss the im-
plications of these stakeholder perceptions for advancing sustainable
land-use planning, policy and stewardship in the region. While a variety
of definitions for sustainable land use exist, here we define sustainable
land-use trajectories as land-use patterns that meet growing develop-
ment, food, and fiber demands while sustaining regulating services and
livelihoods (The World Bank, 2006). As elsewhere in the sustainable
forest management literature, we operationalize this to mean land use
that seeks to balance ecological, social, and economic concerns in order
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to maintain resilience in coupled environmental and social systems
(Robinson & Tinker, 1998; Salwasser, 1993; Swart, Raskin, & Robinson,
2004).

2. Methods

2.1. Stakeholder interviews

To explore how different local stakeholders conceptualize landscape
change, we conducted semi-structured interviews with representatives
with responsibilities related to land use and resource management,
regional and town planning, agriculture, and conservation. Qualitative
approaches such as semi-structured interviews allow for interaction and
reflection, and to account for the context and cultural background of
interviewees (Muhar et al., 2017). These approaches are also con-
sidered particularly useful when the aim is to prepare for decision-
making in natural resource management contexts (Davies, Fisher,
Dickson, Thrush, & Le Heron, 2015; Lynam, De Jong, Sheil, Kusumanto,
& Evans, 2007), which was the intent here (the interviews were con-
ducted as part of a broader project aiming to develop and analyse land-
use scenarios for New England, see McBride et al., 2017).

A total of 57 interviews were conducted across government (18),
nongovernmental organizations (19), universities (6), tribal (1), and
private (12) sectors. Interviewees were drawn from across federal, state,
and county/local government agencies, the private sector (e.g., forestry
and real estate consultants), and the various foundations, organizations,
conservation groups, and academic institutions with direct or indirect
involvement in New England’s land use and management sector
(Table 1). They included individuals with titles such as county forester,
land conservation director, town planner, real estate specialist, exten-
sion specialist, and environmental commissioner. Individuals were se-
lected through purposive sampling (Sarantakos, 2012) based on their
individual or organisational responsibility for, and knowledge related
to, land-use planning in New England. A purposive peer referral sam-
pling approach was used (i.e., ‘snowballing’) drawing on the knowledge
and contacts of the project team and steering committee and targeting
professionals whose perspectives were considered particularly valuable.
The results were consolidated using stakeholder mapping and used to
inform stakeholder selection for interviews, with the goal of engaging a
diversity of participants who represent different constituencies in New
England. This purposive sampling approach allows for gaining an in-
depth understanding of interviewee perspectives but does not permit
making generalizations to a wider population (Creswell & Clark, 2007).

Interviews were conducted over the course of 2014–2015 and
generally lasted between 30min and 1 h. The interviews were con-
ducted by three members of the project team, all of whom had prior
experience with conducting phone interviews. Interview transcripts
were recorded verbatim by interviewers. An interview script was de-
veloped and tested and stakeholders were randomly assigned to inter-
viewers to help minimize any interviewer effects. A total of 30 inter-
views were conducted in the first round. After this a midway review
was held to reassess the need for any changes to the interview protocol,

and to update the results of the stakeholder mapping based on the re-
commendations of the first round interviewees.

The interviews used open-ended direct questions structured around
a narrative framework to elicit perceptions of the land-use changes
taking place, the drivers and impacts of these changes, and envisioned
challenges and opportunities for the future of the New England land-
scape. The interview questions were developed by the project team in
response to perspectives and feedback received at an initial project
scoping meeting that brought together 35 researchers and stakeholders
from across New England to discuss issues related to achieving sus-
tainable land-use policy, planning, and stewardship in the region (see
McBride et al., 2017 for more details). Questions were developed with
the objectives of encouraging individual perspectives and concerns
from respondents to help understand: how stakeholders perceive their
work and role in relation to land use and forests in New England, their
perspectives about how New England is changing and why, how they
envision New England in the future and why, what changes were of
most concern, and what opportunities or decisions that are coming up
in the future that they need information for (see Appendix 1 for the full
set of interview questions and protocol).

2.2. Qualitative analysis

Interviews were transcribed and responses were analysed using
qualitative content analysis (Creswell & Clark, 2007). We used a
modified grounded theory approach to identify key themes and ideas
that emerged from the perspectives of stakeholders in relation to per-
ceived challenges and opportunities for promoting sustainable land-use
trajectories amidst conflicting priorities (Corbin & Strauss, 2014).
Grounded theory analysis is a qualitative method used to systematically
analyse large bodies of text (Corbin & Strauss, 2014), or in our case, the
transcriptions of interviewees’ responses to our questions. Our approach
combined both open and selective coding methods and was completed
using the NVivo 11 coding software (QSR International Pty Ltd, 2016).
Transcripts were coded line-by-line to identify the different themes
raised by each stakeholder. Following this open coding stage, selective
coding was used to integrate these themes and establish connections
between individual themes and central issues, with multiple coding
rounds required to arrive the final set of themes and overarching ca-
tegories, which were then utilized to re-interpret the data (Flick, 2006;
Saldaña, 2009). The final result was a set of themes (codes) organized
into three overarching groups: new or continued pressures driving land-
use change, barriers inhibiting the ability of the New England landscape
and inhabitants to adapt to change and opportunities for achieving
sustainable land use.

Themes resulting from discussions at the initial scoping project
meeting and subsequent informal stakeholder consultations over the
months that followed served as an important means of triangulation.
The output collected from six one-day scenario development workshops
held in each of the New England states served as a second source of
triangulation (a total of 128 stakeholders attended workshops, with
approximately 20–25 stakeholders at each). Question three, and a

Table 1
Stakeholder subfield group classifications and group size (n).

Subfield n Description and/or examples

Conservation 16 Conservation NGO employees (e.g., Land trusts); a few government employees
Forestry & parks 8 Predominantly state government employees with responsibilities related to forest, parks and/or recreation
Forestry 8 Predominantly business employees or forestry consultants, e.g., timber and forestry management companies
Urban forestry 2 Urban forestry coordinators in government and NGOs
Agriculture 3 Individuals with responsibilities related to agriculture, e.g., regional food solution networks, natural resource management
Town planning 3 Town planners, planning consultants, Department of planning employees
Land investors 2 Business sector employees working in industries such as real estate and land development
Economic development 2 Employees from organizations aiming to promote regional community planning and economic development
Other 13 Individuals working across domains such as environmental health, tribal concerns, and public policy
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modified version of question four from the interview protocol (see
Appendix 1) were incorporated as part of orientation exercises for the
six workshops, and asked stakeholders to write individually and then
discuss with others their perspectives on the future for New England,
and the drivers of change that might shape how the region changes over
the next 50 years (3 of the 57 stakeholders interviewed were also at-
tendees at the initial codesign workshop, and 16 also attended one of
the scenario elicitation workshops). The same purposive sampling ap-
proach used for the interviews was used to inform participation in both
the scoping meeting and scenario elicitation workshops.

To gain insight into response patterns from stakeholders and why
similar or different codes were being raised, we also calculated code
coverage, the number of stakeholders who mentioned a particular code
at least once during their interview, by state and sector affiliation. As
many of the differences in perspectives appeared to be tied to the sta-
keholders’ work focus and experiences in relation to land use in New
England, the choice was also made to calculate coverage based on field
of work.

Coverage for each code by participants’ field of work was calculated
based on a classification of their professional background and experi-
ence into one of eight subfields (e.g., conservation, forestry, town
planning). Field of work classification was performed using information
on their organizational affiliation(s), and responses to the initial in-
terview question ‘What work have you been doing recently related to
land use and forests in New England?’ (Table 1). Using responses to this
question as well as current organizational affiliation was found to be
important since many stakeholders were found to work for different
organizations but in a similar capacity, and with similar backgrounds,
training (and thus perspectives). For example, one stakeholder who
worked for a utility company, had a background in forest management
and was primarily responsible for the company’s forestry and watershed
protection efforts.

Due to a concentration of interviewees from conservation and for-
estry related fields, a number of the resulting subfield groups (e.g.,
agriculture, town planning) contained responses from only a small
number of interviewees. However, we still report on perspectives for
these groups to provide some insight into possible differences between
their views and those of individuals from primarily conservation and
forestry related backgrounds. This means that the themes and coverage
rates we report for these subfields are suggestive at best, being much
more subject to the individuals being interviewed and thus less ap-
propriate for extrapolation to that sector as a whole. Only subfields
with two or more individuals are reported on here, leaving 13 in-
dividuals for which no other stakeholders had similar enough back-
grounds to allow for classification together (e.g., a tribal representative,
an environmental health-focused NGO professional, and a public policy
academic). In addition, the nature of our interview methodology (i.e.,
with stakeholders not prompted explicitly on each topic or code),
means that interviewees that failed to comment on a particular topic
must not be assumed to view it as unimportant, or in disagreement with
it.

3. Results

3.1. Major themes

Coding participants’ responses revealed sixteen major categories of
challenges (Fig. 1). Of these sixteen identified challenges, we found
they could be further classified into (i) pressures: new or continued
pressures driving change in the New England socio-ecological system
(Table 2), and (ii) barriers: concerns about existing structural and social
barriers that hinder adapting to change (Table 3). Concerns about cli-
mate change impacts ranked highest (a category which included dis-
cussion of changes in climatic conditions, secondary impacts on land
use, and climate adaptation planning) across all states, sectors and af-
filiations. However, this was at least in part the result of including a

question specifically prompting interviewees to consider how climate
change may impact land use, and thus we do not list it in Table 2 or
Fig. 1. The need for (and frequent lack of) social, political and stake-
holder support for any environmental management was the second
most frequently cited challenge (65% of participants), and most fre-
quently cited barrier to change. As climate change concerns were
prompted by a specific question, the need for stakeholder support for
environmental management could be considered the most important
concern of interviewees. Aside from climate change, other frequently
cited drivers of change included ongoing parcelization and fragmenta-
tion of forested land, the economic viability of working lands (i.e., lands
set aside for conservation, forestry or agriculture), and changing socio-
cultural preferences and population demographics (Table 2). Other
frequently cited barriers to change included insufficient resources to
support environmental management, inadequate land-use regulation,
and the dispersed planning context in which many of the most influ-
ential land-use decisions are made at the community or municipal level
(Table 3). Brief snapshots highlighting key concerns or noticeable dif-
ferences across sector and state are reported below, and Fig. 1 shows
differences in the coverage of concerns reported across the seven
identified stakeholder work and experience subfields (i.e., Table 1),
though given the small subfield group sizes (n≤ 3) in most instances,
these results are only suggestive and do not provide a representative
account of perspectives for that subfield.

Fig. 1. Coverage of the major themes broken down by stakeholder subfield.
Panels shows the percentage of stakeholders in each subfield who mentioned
each category of (A) pressure, and (B) barrier at least once during their inter-
view. See Tables 2 and 3 for additional descriptions of each theme. Within the
legend, the number of interviewees (n) within each stakeholder group is shown
in parentheses. Since the number of stakeholders contributing opinions for 5 of
the 8 illustrated subfields is small (n≤ 3), these results must be viewed as
suggestive only and do not necessarily provide a balanced representation of
perspectives in each subfield (refer to Table 1 for a more detailed description of
each subfield).
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Table 2
Stakeholder identified themes concerning new or continued pressures driving change across the New England landscape.

Name Description Example quotes

Parcelization/
fragmentation

Ongoing parcelization and fragmentation of land “More development and forest fragmentation as population grows.”
“Large contiguous forest blocks are important and threatened”

Working lands Reduced incentives or lack of support and/or no longer economically
viable

“Drivers for development – the only hope for getting it right is that we
value forests and that we make land use decisions through a process that
includes forest values as a criterion.
“Less political support for real property taxation incentives – like Current
Use, Chapter 61”
“As population centers become more urban, state legislatures have less
support”

Ecosystem services Ecosystem service provision – will they be able to be maintained, can
adequate incentives be provided?

“Has to be a fairly big change in the way we price carbon…a flat carbon
tax would drive this, applied across the board to all fuels, provide a clear
simple and effective incentive and price signal for people to shift from
fossil based fuels to renewables. That would be the single biggest driver”
“What’s really interesting about it is they don’t understand that most
landowners love their land. Ways to maintain their land cost effectively
especially with massive inter-generational transfer. If society was willing
to pay for ecosystem services people would be willing to do an even
better job”

Landowner culture Changing or reduced culture of ownership and of stewardship of the
land

“The very large parcels are owned by people who are retired and near
end of life. As the pass the land on, there is going to be pressure for land
to be parcelized and sold.”
“…within a culture that was understanding – of the land, from the land;
those people are going away and replaced by people not from a land-
based culture. For the first time we are entering a world of more scarcity
and a culture unaccustomed to working with the land”
“Decreasing social acceptance of forestry in rural lands owned for
amenity purposes”
“The fragmentation and shifting culture of who owns land and how use is
perceived is going to chip away at forest management and all that comes
from that – see that trend continuing. All the policy and public money in
the world unlikely to have an impact on that”
“Average age of forestland owner is retirement age and older – at risk of
having forest parcelized and developed in a way that we will lose
ecosystem services and that will impact our resilience/adaptation –
flooding, water quality”

Sense of place Potential for the ‘character of the land' to be lost. I.e., will the state have
to change away from what inhabitant love about it?

“Loss of jobs – way of live – loss of longstanding part of our history; the
opportunity to have an element of the economy – diversified not all tech
and health care – actually have people making something”
“Loss of fundamental connection to the environment that is an important
part of our human existence. People in cities yearn for that. There is an
element of a loss of our social identity that occurs if we are not growing
stuff, managing stuff, harvesting stuff in nature”

Rural economy Economic future for rural areas, particularly in northern New England.
Will working lands (conservation, forestry, agriculture) continue to be
a driving force for state economy?

“Are smaller villages able to sustain themselves economically and be neat
places to be, or is it going to be declining?”
“I wonder about small towns capacity to deal with change. I think a lot
about whether people in very rural areas will want to remain in those
rural areas or will they want to be in areas where you can walk to the
grocery store and have live internet access”

Forest health Deterioration or change of forest health and/or farmlands from
introduced pests and pathogens and climate change impacts

“Will we see species changes, other insect and disease problems that we’ll
have to deal with”
“As temp continues to rise invasives will be growing problem with
declining forest health. Depressed diversity, complexity, and ultimately
reduced biological forest productivity. Given the track we are on”

Demographic change Shifting demographics, values and cultures “…given that baby boomers and millennials are favoring urban
environments – in urban centers or areas with amenities. Public transit,
walk to amenities”
“Millennials want a place where there are walkable communities,
housing with modern amenities, and access to public transportation.
Some of those are consistent with historic effort to effort to conserve land
and some are not”

Outside influences Being at the mercy of global markets and geopolitics, to a degree. Can't
plan around or overcome these influences

“Subject to larger economic forces, national or stock market, when both
federal agencies and private philanthropy, have money to devote, when
not, they do not, in large sense, biggest driver, the national economy,
does it become severely stressed the national and global economy, we
don’t have control over”
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3.2. Sector differences

There was general agreement with regard to the type and priority of
barriers identified across sectors. Stakeholders employed within the
NGO and government sector tended to align most closely in their re-
sponses, while business and university affiliated individuals provided
more contrasting perspectives. Differences in opinions or priorities
could be mostly attributed to differences in responsibilities in their line
of work. For example, both NGO (84%) and government (77%) em-
ployees were particularly concerned about insufficient resources and
declining government funds, while this was a challenge that was much

less frequently raised by individuals from the business (33%) and uni-
versity sectors (17%). Other top-cited issues according to NGO and
government employees were the need for support and awareness, and
for smart growth versus unplanned development, concerns about par-
celization and fragmentation of lands and the challenge of operating
alongside competing demands (e.g., the economy, local livelihoods)
which often take priority over conservation and forest management
concerns. NGO employees were most likely to talk about the need for
fostering landscape resilience and for moving towards a more holistic
approach to landscape management.

Government employees raised similar issues in terms of concerns

Table 3
Stakeholder identified themes concerning barriers inhibiting the ability of the New England landscape and inhabitants to adapt to change.

Challenges Description Example quotes

Support and awareness The need for social, political and stakeholder support for any action or
change

“One big issue is lack of funding sort of tied with lack of public
awareness”
“Primary driver is lack of support for conservation implementation.
Planning is the easy part – the conservation community loves to approach
problems with conservation planning. Doesn’t require sustained effort.
Lack of sustained support for conservation implementation.”
“If we want to do more land conservation there is a real lack of funding
and that is a state and federal issue”
“Constituency building is so important…in the end communities, states
and regions that don’t care, all of this work could unravel, it exists on
fragile ground in terms of directional change, development pressures, but
hand in hand with the strategies, multipart”

Insufficient resources Always limited government funding for environmental management
and conservation. Low priority

“Difficult having the resources to try to do this appropriately…live in a
state that is pretty conservative funding wise. Always reducing. Fourth
budget in a row we are reducing”
“The issue is that states are broke, communities are broke and feds are
trying to save money”
“Most challenging: raising the money, always a big challenge, more
politely – finding messages and projects that resonate with donors and
funders.”

Competing priorities Land use planning often falls low on the priority list. In some cases
competing directly with things like the economy, local livelihoods, or
NIMBY concerns

“In Rhode Island we face legislation that is driven by developers,
affordable housing, the legislation causes land to be developed needless,
developers use it to get around conservation planning, that is particularly
hurting us, some decision by legislation to amend, because formula can
never be achieved.
“Always development pressure, but it is going to crank up. Don’t know
that land protection capacity will match growing economy”
“Need clear approach to developing those cities to keep character in
Maine. Zoning changes, right here in Gorham, small town, rural, but
because they are desperate for money and businesses to come in they have
rezoned areas to let fast food chains come in. What people do to get
development into an area”

Dispersed planning context Communities and municipal planners have high degree of influence, but
often high turnover and lack of education. Lack of appreciation of
'bigger picture' and how their decisions play out across the region

“Biggest decision are the decisions made at the local government level to
allow development and subdivision level. The key decision makers remain
local governments and they don’t have the incentives and sufficiently
broad view to take into account the broader values of the landscape.”
“Pattern of development depends on community, so local boundaries and
towns, each town has its own process. Some are doing a really good job
with smart growth and recreation and forestry and other towns are all
about development.”
“LU law protects against large scale development. Not small, incremental
development – that is up to communities and most don’t put appropriate
regulations in”

Poor development
planning

Poor planning leading to sprawling, unclustered development. Often
the result of inadequate or perverse land use regulation

“Not so much in Northern NE, but in Southern NE there is a huge
development challenge. Poor planning is a problem throughout the
region. More of an issue in Northern New England. Distinction south and
north. Bad development in southern NH and ME.”
“Sadly, worry that the landscape will lose forest because pop will be
spread out. 169 municipalities in CT. Planners are really not planning,
they are just thinking if they put some condo – tied to developers”

Inertia/inflexibility Concerns over the need to update existing practices to account for
changing circumstances, e.g., climate change adaptation. Decisions
tend to be responsive rather than proactive

“People tend to be conservative if the town has always done something in
one way even though development pressures of influence may have
changed. Been to town meetings.”
“I wonder about small towns capacity to deal with change.”
“The historical connection between state and forest industry that is no
longer as relevant as it might once have been. As a result there are a lot of
exceptions in the law for forestry”
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about maintaining adequate ecosystem service provision, and the
changing culture of land ownership coupled with the potential loss of
character of the land. The top concerns raised by business employees
overlapped with many of those from NGO and government, and the
most frequently raised issues were those related to the reduced eco-
nomic viability of timber lands and the lack of proactive planning. As
only six university employees were interviewed, their response patterns
were more reflective of their particular field of research (e.g., en-
vironmental economics, public policy) though notable differences to
other groups included a lack of mention of more operational-based
concerns such as funding limitations and the dispersed New England
planning context.

3.3. State differences

Despite broadly similar sets of concerns, differences in priorities
among states were also evident, and reflected the distinct social, eco-
nomic and political cultures of each state. In general, development
pressures and inadequate conservation resources were viewed as some
of the most pressing concerns for the more populous states in southern
New England, including Connecticut, Massachusetts and Rhode Island;
while concerns for stakeholders from the northern states of Vermont,
Maine and New Hampshire were more reflective of those states’ greater
dependence on natural resource economies.

In Connecticut, stakeholders were particularly concerned about the
declining availability of resources for conservation and about managing
for climate change, often in relation to a possible increase in climate-
induced migration. Concerns around a need for greater efforts to in-
crease public engagement and awareness around environmental issues
were raised based on perceptions of competing priorities and a reduced
culture for land stewardship and protection relative to that present in
other states:

“Most challenging is bureaucracy and constant struggle for both state and
federal funding.” (Government employee, CT)

Massachusetts stakeholders raised similar concerns about the need
for greater support and awareness around environmental management
issues. These concerns were often voiced in relation to the importance
of better recognizing and incentivizing the public good benefits that the
state’s privately owned forestlands provide:

“Recognition of value that forest provides or monetization of value of
forest provides. Without that recognition forest becomes more of an ob-
stacle to development.” (Private sector employee, MA)

In line with the concern about recognizing the value that forests
provide, maintaining adequate ecosystem service provision was another
strongly emerging Massachusetts state theme, as were concerns about
proactively managing the state’s ongoing development in a way that
would promote concentrated ‘green’ urban development and help
minimize fragmentation and sprawl.

Rhode Island stakeholders’ concerns also reflected a similar set of
themes, including frequent comments on the insufficient resources
available, the challenge of maintaining support for conservation and
forest management, and a need to promote smart growth to manage the
growing development pressure.

“Think if things continue as they are in Rhode Island…the landscape will
be more fragmented, more sprawling development chopping up farms and
forests, we will lose more of the character that everyone loves as the state
and landscape.” (NGO employee, RI)

They were also particularly mindful of climate change impacts and
the need for immediate action in the coastal areas of Rhode Island.
Their comments regarding climate change action were typically more
positive that those of stakeholders from other states and reflected the
fact that the need for adaptive climate action has been embraced by the
state and local governments, with several stakeholders explicitly

referencing the 2014 Resilient Rhode Island Act that gives government
agencies the right to designate resources towards addressing climate
change. This contrasted with the comments of stakeholders from the
other New England states who typically viewed climate change as re-
maining either ignored or yet to catalyse any meaningful adaptive re-
sponse.

“Rhode Island in particular has paid a lot of attention to this [climate
change]. So many historic towns, right on the water. Jack up buildings,
build barrier. Climate change is expected to have more tropical thun-
derstorms, at the same time that we are having faster pace of rising
waters. Rhode Island is extremely vulnerable.” (Town planner, RI)

In contrast, for the northern New England states stakeholders
framed their concerns about the loss of forests in terms of anticipated
changes in ownership and the incentives available to support working
forests. Vermont stakeholders, for example, were particularly con-
cerned about changing patterns of landownership, the culture of the
land (‘what it means to be Vermont’), and the reduced economic via-
bility of working forestry lands. Other frequently raised concerns in-
cluded the impacts of parcelization and fragmentation, and how to
adequately plan for these pressures when the most impactful land-use
regulatory decisions are made at the local town level:

“While Vermont prides itself in strong land-use law and land ethic, the
land ethic is not reflected in local zoning so towns have incentive to allow
subdivision. Many towns have no zoning.” (Government employee, VT)

New Hampshire and Maine stakeholders voiced similar sets of
concerns about the reduced economic viability of forestry lands amidst
larger concerns about the ongoing viability of the rural economy and
the future for northern rural towns, many of which are already de-
populating in the face of economic decline:

“My concern is that the economic value that allows people to keep their
land forested will go away.” (Government employee, NH)

Unless that brings a lot more population to the more rural areas, I
think we will continue to see a thinning out of more rural areas and
more dense development in rural centers.

“I see a continuing depopulation of rural landscape unless there is a turn-
around in agriculture, forestry, ecotourism and ecosystems services.”
(University employee, ME)

In addition, New Hampshire stakeholders highlighted the in-
adequacies of existing land use regulation, and their concerns about the
uncontrollable impact that outside influences (e.g., economic markets,
geopolitics) could have on the states’ economic and development
trends. For Maine, where stakeholders were mostly drawn from the
more developed southern regions of the state, they also often com-
mented on a greater need to respond to society’s changing preferences,
particularly in terms of an increased desire for urban living. The posi-
tion of the current Maine governor towards the en-
vironment—favouring economic development over environmental
concerns—also led many stakeholders to raise concerns about the fu-
ture for public lands in Maine and the problems associated with oper-
ating in an environment of political hostility.

3.4. Opportunities for promoting sustainable land use

In addition to their concerns about future land use in New England,
stakeholders also described opportunities for overcoming some of the
barriers to achieving sustainable land use (Table 4). Some stakeholders
offered specific strategies that could be adopted, but most of the
identified codes were more speculative in nature, voiced in terms of
areas where improvement was considered important. In response to the
perceived need for greater awareness and support for environmental
management, many of these opportunities centered on raising aware-
ness and fostering value for nature in landowners and the public, often
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amidst concerns of a growing disconnect between a population that
now resides mostly in urban areas and nature. Seen as equally im-
portant was taking steps to promote condensed, low impact rural and
urban development and greener cities: these were viewed as a way to
avoid excessive sprawl and fragmentation, thereby allowing wildlands
to remain wild while enhancing liveability and connection with nature
for city inhabitants. Resource professionals viewed increasingly dense
cities as a one part of the solution to suburban sprawl, though in doing
so were mindful of the potential for increased disconnectedness from
open and natural places for city inhabitants as an issue that effective
future planning will need to find a way to reconcile.

“Many environmentalists see competition of money for cities or rural
areas, but there needs to be a broader view. Those values of improving
cities will also enhance our rural areas by keeping them rural.”
(Government employee, RI).

Continuing an existing trend of aligning conservation aims with
other objectives through partnerships was seen as an important strategy
for in helping to overcome the limited funding and support for tradi-
tional land protection:

“Exciting part of it is partners and collaborating, not having to do it
alone, leveraging partnerships. Ability to work with both traditional and
non-traditional partners to promote conservation use of forest resources.
Builds from grassroots up” (NGO employee, RI)

Similarly, revising existing policies and incentives to better reflect
current and future trends in private land ownership was seen as key to
promoting a culture of stewardship and continued land management
and conservation. Central to this was the idea of recognising and har-
nessing the many nonmonetary benefits that family forest owners de-
rive from their land and designing new policies and networks that move
beyond providing basic monetary incentives incentives (Klosowski,
Stevens, Kittredge, & Dennis, 2001; e.g., Kilgore, Greene, Jacobson,
Straka, & Daniels, 2007; Mayer & Tikka, 2006), for example by fos-
tering engagement and support networks:

“…not just policy, but relationships, programs, and the like to help land
owners preserve/conserve their land.” (Private sector employee, MA)

“….engagement between a woodland owner and woodlands…these in-
centive programs, support for federal programs, help unengaged get en-
gaged. Cultural engagement has to be huge, why we value these as a
whole, before we can get to that [sustainable] future” (NGO employee,
CT)

Developing approaches to support more proactive local planning
efforts, for example, via learning and sharing of strategies across towns
and providing a more regional perspective on the implications of in-
dividual town decisions was seen a valuable way to enhance existing
local planning efforts. This was also in recognition of the influence that

Table 4
Stakeholder identified opportunities for achieving sustainable land use.

Name Description Example quotes

Raising awareness Raising awareness and fostering value for nature to counter the
potential for a greater distancing from nature as rural livelihoods
decline

“Kids from cities getting out to watersheds more and learning more about
the land that makes them who they are.”
“…more up to date more public education about the places where we live
and environment”
“If you can describe the benefits of protecting those forest and rivers and
valleys and put it in terms of the benefits for tourism and working forests,
people appreciate that. The flooding that happened added to that. To the
extent that we protect those landscapes there is a huge benefit to
protecting assets from flood impacts”

Greening cities Promoting green urban centres and well-planned, condensed, and low
impact development was seen as providing opportunities to allow
wildlands to remain wild and condense the expected development
around existing cities, while also enhancing liveability and connection
with nature

“Land conservation done well in the state will not only provide open
space for recreation, ecosystem services, it will also in some ways help to
channel development to those areas that are more suitable for
development and maybe help to promote more low-impact development
in what are already more densely populated areas. Take large
unfragmented chunks and keep them that way – push people to do
development elsewhere; also produces valuable and attractive lands close
enough to where we want people to settle in a more compact, low impact
approach to development”

Holistic planning and
partnerships

Adopting a holistic approach to planning, e.g., combining conservation
aims with other aims through partnerships as a means to overcome the
limited funding and support for traditional land protection and
environmental action

“I think it comes back to this holistic response and the extent to which we
can work together at multiple scales to protect ecosystem services at
watershed scale”

Town planning Promoting more proactive town planning, particularly via promoting
awareness and/or learning from those towns where good practices are
already in place

“Rubber meets the road at the state level, but more specifically at
community level. Landscape scale conservation is a bit of a misnomber.
In my mind landscape conservation means coordinated implementation.
To what extent can those components be aligned with similar landscape
vision”

Landowner incentives Updating older policies (e.g., in relation to landowners) to better reflect
current and future generations of land owners and the rural population

“Create incentives to make it more affordable to develop in existing
communities – so growth happens where we want it to be”
“Very difficult to create easements to shape forest practices. My view is
that programs such as carbon credits are the most effective way to pay for
older age classes and to continue to thoughtfully secure ecological
reserves with willing landowners which would ensure older growth”

Ecosystem services New technologies and frameworks for valuing ecosystem services “Drivers for development – the only hope for getting it right is that we
value forests and that we make land use decisions through a process that
includes forest values as a criterion”
“If we can make a good case that forests are part of solution, carbon
sequestration in forests or replanting areas that have been deforested, big
push to put trees in cities, is there a way to persuade the general public
that trees have something to do with improving quality of life in the face
of changing climate”
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local land-use laws have on development patterns and the limitations
with existing local planning regulations and structures in many of New
England’s towns and municipalities:

“Pattern of development depends on community, so local boundaries and
towns, each town has its own process. Some are doing a really good job
with smart growth and recreation and forestry and other towns are all
about development.” (Government employee, VT)

Finally, many suggestions relating to the development of new fra-
meworks for valuing ecosystem services were put forward as a way of
attaching greater value to land protection and overcoming the existing
lack of incentivizes available for supporting private land stewardship:

“Nationally, we have to begin to pay landowners big and small for the
services they provide…I think it is critical that we recognize that CO2

sequestration, water quality, air quality, habitat are vital products. We
can price them now and forestlands ought to be compensated for that.
Right now, those products are basically unpriced and landowners donate
that. Sooner or later we need to move toward a system of recognition and
compensation.” (University employee, ME)

4. Discussion

In landscapes dominated by private family forest owners, manage-
ment efforts are challenged by the need to coordinate land-use deci-
sions across thousands of individual private forest landowners (Odum,
1982; Theobald et al., 2000). This has raised concerns about the pos-
sibility of ensuring sustainable land use in the face of shifting en-
vironmental and socio-economic conditions, including changing own-
ership patterns and landowner demographics, increased forest
parcelization and development pressures (Gobster et al., 2004; Stein
et al., 2012). In this paper we asked the resource management profes-
sionals responsible for assisting private landowners with preserving
their land for their perspectives on the future of New England and the
prospects for moving towards more sustainable land-use practices.
These professionals experience first-hand the changing social and eco-
logical landscape and we sought to understand their views on existing
approaches to support private land conservation in New England and
whether they are perceived as adequate for achieving sustainable land-
use trajectories.

4.1. Understanding stakeholder concerns

The results of the resource management professionals’ interviews
suggest that they view the existing institutional structures and efforts to
manage New England’s forested land as unsustainable, particularly
when coupled with pressures from population growth, increasing de-
velopment pressures, shifting cultures of land ownership and limited
financial and public support. Their concerns also highlight structural
and social barriers that are hindering effective adaptation to these
pressures, including insufficient funding, a dispersed planning context,
inadequate regulation, and planning that fails to sufficiently consider
the broader regional context. At a higher level these concerns reflect a
landscape in transition, with uncertainty present regarding the impact
that a reduced ability for landowners to derive market values from their
land will have on the role that privately owned forestland will play in
the future for maintaining ecosystem services and wildlife, supporting
livelihoods, suppling wood products, and providing recreational op-
portunities (Gobster et al., 2004; Morzillo et al., 2015).

These themes and drivers of change considered to be of particular
concern by our interviewees resonate closely with many of the existing
themes in the wider private woodland owner literature. For example,
parcelization has been identified as an important concern, as have the
dramatic changes that parcelization is considered to drive (Butler et al.,
2016; Gustafson and Loehle, 2006; Mehmood and Zhang, 2001; Stein
et al., 2005; Vickery, Germain, & Bevilacqua, 2009), such as additional

development pressures and new ownership patterns across the land-
scape, each of which are viewed as negatively impacting forest health,
timber-based economies, and local communities (Hatcher, Straka, &
Greene, 2013; Stein et al., 2012). Similarly, a considerable amount of
research exists around the topics of land transfer decisions for family
forest owners (e.g., Creighton, Blatner, & Carroll, 2016; Markowski-
Lindsay, Catanzaro, Milman, & Kittredge, 2016) and regarding the
changing culture of landownership that includes fewer landowners
having interest in forest management activities (Markowski-Lindsay
et al., 2018). Concerns about inadequate local planning and zoning and
insufficient resources and declining government funds are also common
themes in the family forest literature, though with no easy solutions
emerging. Sagor et al. (2014), for example, who reviewed the status of
extension forestry in the US, noted that landowner assistance funding
sources have transitioned from relatively stable base funding to short-
term competitive funding, with cuts in base funding from state and
federal resources resulting in reduced personal and capacity.

Interestingly, our findings also align quite well with the outputs
from other research exploring the perspectives of resource managers
operating in predominantly privately owned landscapes (e.g., Gobster
et al., 2004; Kilgore and Snyder, 2016; Knoot et al., 2009; Miller,
Snyder, & Kilgore, 2015; Rouleau et al., 2016). While many of these
studies citied focused particularly on parcelization and its drivers and
impacts, many similarities in the drivers and concerns identified by
stakeholder still arose. Knoot et al. (2009), for example, identified more
frequent ownership changes, increases in exurban residential develop-
ment, forest parcelization and changes in landowner attitudes and
awareness (placing greater importance on nontimber attributes of for-
estland and less familiarity with and knowledgeable about their land)
as the issues most frequently raised as concerning by stakeholders. And
Kilgore and Snyder (2016) in surveying field-based public natural re-
source managers in the Lake States (MI, MN, WI) regarding their per-
spectives on private forest land parcelization found that public land
management agency employees did not believe they currently have the
necessary tools to prevent parcelization—and its follow-on im-
pacts—from occurring.

4.2. Differences across sectors and subfields

Sustainability is a value-based concept, and diverse perspectives are
therefore necessary in building an understanding of what a sustainable
land-use future for New England might look like (Shindler & Cramer,
1999). In our interviews the responses were broadly consistent across
stakeholder groups, but there was also variation across different sectors,
states, and subfields. This helped provide a useful lens through which to
understand the influence of background, location, and occupation on
how stakeholders perceived the challenges associated with achieving
sustainable land use in New England. It was clear that the NGO em-
ployees and lawmakers had a more practical view of limitations and
barriers, rooted in funding and political capacity, whereas the aca-
demics and private sector employees offered a more removed per-
spective. There were also varied opinions about the degree to which a
natural resource-based economy—potentially driven by new ways of
recognizing the contributions of privately owned land—might represent
the best way forward, with northern New England stakeholders tending
to be more inclined to view the former as the case more so than those
from southern New England. Consulting with stakeholders across
multiple sectors and states therefore permitted a more comprehensive
picture of where and how challenges to sustainable land use were being
encountered and framed (but see the methodological limitations section
for important caveats to this).

4.3. Opportunities for transitioning to sustainable land use

Crucially, many of the individuals interviewed have direct or in-
direct responsibilities for helping incentivize protection and
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management of privately owned forests and noted the inadequacy of
existing measures for countering the ongoing trend of parcelization and
development as New England’s population grows (Butler et al., 2012;
Kittredge, 2004). Across sectors, they strongly believe that the available
programs and governance systems are outdated and they do not believe
they have the tools or ability to prevent the loss of New England’s
privately owned forests to ongoing development.

In terms of perceived pathways forward, interviewees’ suggestions
regarding various strategies for improving land use seemed to be lar-
gely speculative rather than offering specific, concrete solutions. In this
sense, one interpretation of our findings could be that interviewees are
aware of pressures and challenges but struggle to offer more concrete
solutions that go beyond echoing standard concerns regarding the need
for more funding, improved regulatory and incentive programs and
greater public awareness. Most of the identified areas for improvement,
for example, are well-covered issues that still have yet to be sa-
tisfactorily resolved in New England, or in the family forest literature
more generally (e.g., the need for ‘smart’ growth versus fragmented
development and avoiding the parcelization and land development that
often stems from intergenerational transfer; see Gobster et al. (2004) for
examples of similiar response strategies from a much earlier paper).
Stakeholders also seemed mindful of this in offering these suggestions:
when they discussed funding limitations as a salient concern, for in-
stance, this was usually with an awareness that the prospects for in-
creased funding for land acquisition are probably limited.

4.4. Areas for improving upon existing polices and incentives

Many of the stakeholders noted the need to revise existing policies
and incentives to better align with current and projected future trends
in private land ownership demographics and motivations (Butler et al.,
2016). In this regard, stakeholders’ concerns reflect an acute awareness
(also present in the wider private woodland owner literature) that these
programs are unlikely to be providing the necessary reach and coverage
to protect privately owned woodlands into the future. Identified pro-
blems include low enrollment rates (Butler et al., 2016; Kilgore et al.,
2015; Miller, Snyder, & Kilgore, 2012; Rouleau et al., 2016), concerns
over whether programs are truly effective at influencing landowner
behaviour (Daniels, Kilgore, Jacobson, Greene, & Straka, 2010; Kilgore
et al., 2007) and/or mitigating forest loss (Polyakov & Zhang, 2008),
the fact that they cannot compete with the financial gains from devel-
opment (Butler et al., 2012), and that they appear not to influence
decisions about whether private woodland owners will sell or subdivide
their forestland (Butler et al., 2014; Kilgore et al., 2015; Stein et al.,
2009).

Low program enrollment rates have been attributed to a combina-
tion of a lack of awareness and lack of interest (Butler et al., 2016).
Diversifying outreach efforts and broadening the suite of programs and
assistance offered to landowners is therefore seen as an important part
of expanding enrollment to new audiences. As our interviewees fre-
quently referenced, the relevance of many programs focused on helping
private forest owners manage their land and become more productive
timber managers has decreased as private woodland owner motivations
shift increasingly towards recreational and/or legacy objectives
(Daniels et al., 2010; Ma, Butler, Kittredge, & Catanzaro, 2012;
Rickenbach & Kittredge, 2009). Some of the specific suggestions raised
by stakeholders for improving upon existing programs that are echoed
in the private woodland owner literature include (i) encouraging
greater peer-to-peer networking to help outreach efforts, increase
stewardship culture and support multi-property and landscape-scale
management programs (e.g., (Butler et al., 2007; Duff, Zedler, Barzen,
& Knuteson, 2017; Fischer, Klooster, & Cirhigiri, 2018; Kittredge et al.,
2013), (ii) working to enhance legacy estate planning assistance to help
land avoid being developed or sold as a result of intergenerational
transfer (Creighton et al., 2016; Markowski-Lindsay et al., 2017; Stone
& Tyrrell, 2012; Withrow-Robinson, Allred, Landgren, & Sisock, 2013),

and (iii) investing further in the targeting of outreach and extension
programs to better reach landowners based on increasingly diverse
motivations and preferences (Ma et al., 2012; Metcalf, Gruver, Finley, &
Luloff, 2015; Sagor et al., 2014).

Many of the stakeholders also raised landowner incentive programs
that target modified conservation goals such as ecosystem services
provision as an important potential avenue through which to in-
centivize landowners to maintain their forested land and derive com-
pensation. Payment for ecosystem services (PES) schemes are often
viewed as a way of supporting private forests and for enticing program
participation from landowners who would not engage in typical forest
management activities or programs (e.g., Knoot, Rickenbach, &
Silbernagel, 2015). However, research examining landowner will-
ingness to participate in PES type programs (e.g., Kelly, Gold, & Di
Tommaso, 2017; Miller, Snyder, Kilgore, & Davenport, 2014) suggests
that many of the program requirements that would need to be put in
place to assure offset quality are barriers to landowner participation.
Lengthy time commitments, withdrawal penalties, management plans,
complex participation requirements, and low carbon prices have all
been found to be viewed as deterrents by landowners (Dickinson,
Stevens, Lindsay, & Kittredge, 2012; Kelly et al., 2017; Khanal et al.,
2017). As with incentive programs more generally, landowners appear
to be resistant to long contracts and a sense of losing their ability to
manage forests into the future without constraints (Fischer & Charnley,
2010; Kelly, Germain, & Mack, 2016; Wade & Moseley, 2011). As such,
whether and in what form it will be possible to balance landowners
preferences with the attributes requirements for a viable carbon pro-
gram sequestrations remains an open question (Knoot et al., 2015).

4.5. Reconciling competing demands

One of the apparent findings from our work is the idea of competing
paths forward that will need to be reconciled. For example, between
concerns regarding the viability of rural economies and pushing people
towards greener cities (e.g., Alig, Kline, & Lichtenstein, 2004; Bliss,
2003; Stein et al., 2012), and between the idea of encouraging growth
in urban centers to prevent further sprawl and parcelization even
though dense cities can often result in a greater disconnectedness from
open and natural places for inhabitants (e.g., Gallemore, Munroe, & van
Berkel, 2018; Neuman, 2005; Webb et al., 2018). Effective future
planning will need to resolve these differences. Designing ‘green cities’
tended to be viewed by stakeholders as a way to blend density and
liveability by providing opportunities for meaningful interactions with
the natural world while reducing demand for development in rural
areas (e.g., Bibri & Krogstie, 2017; Cilliers, Du Toit, Cilliers, Drewes, &
Retief, 2014; Harper, Bloniarz, DeStefano, & Nicolson, 2017). However,
while appealing in principle, in practice sustainable urban planning
initiatives face many of the same challenges as other areas of land-use
planning (Campbell, 1996; Neuman, 2005) including competing de-
mands, lack of funding, and planning that fails to adequately consider
the surrounding ecosystem, the community, and regional context (Bibri
& Krogstie, 2017; Neuman, 2005; Webb et al., 2018).

4.6. Methodological limitations

The results we present here are an attempt to address a nuanced set
of issues based on a limited sample and single research methodology
and any conclusions must be understood as such. We employed an in-
terview format combined with qualitative analysis to probe resource
management professionals’ perspectives regarding land-use change in
New England, a methodology that has a number of important limita-
tions. Firstly, while our purposive sampling approach was valuable in
targeting professionals with a rich body of knowledge and experience it
does not provide a representative sample and our results cannot be
generalized beyond those who participated in the study. While we
sought to interview stakeholders across all sectors relevant to land use,
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the fact that we were unable to interview many stakeholders who re-
present interests less sympathetic to sustainable land use and private
land conservation (eg. real estate developers and recent woodland
owners) is also likely to have introduced bias into our results. This is a
common issue in transdisciplinary research (Pooley et al., 2014) and
unfortunately means our results provide a likely biased perspective on
challenges and opportunities for New England’s land-use future, one in
which the majority of interviewed stakeholders—even across sec-
tors—viewed the goal of achieving sustainable land use as a priority.
Further work with different stakeholder groups in New England, espe-
cially from underrepresented areas of expertise such as rural, economic
and community development professionals and government officials
working outside of conservation and land use, would thus provide a
valuable counterpoint to this work and allow for exploration of the
broader validity and relevance of our findings. Given the discussion
involving green urban development and other urban issues, hearing
from urban officials in various roles about the challenges they see for
New England, for example, would also be a useful area for extension in
future work.

Secondly, grounded theory analysis is a method that provides data
depth and richness at the expense of generalizability. The individual
researcher also plays a critical role in constructing and interpreting the
data, and any findings are thus to some degree influenced by their
particular worldview and biases (Bryant & Charmaz, 2007). Triangu-
lation of data sources (different interviewees, workshop participants)
and types (interviews, workshop observation and outputs) was carried
out to help ensure trustworthiness of the data and findings, but the
results of our grounded theory analysis should still not be considered to
have emerged wholly from the data.

Finally, our one-hour phone interview format was coupled with a
generalized question set and very broad topic. This did not really offer
stakeholders the time to respond in depth and is likely to have been less
conducive to eliciting more detailed and deeply considered responses.
This may be at least one reason for the level of generality and lack of
precision observed in some of our responses. A follow-up study that
hones in more specifically on some of particular issues raised here
would be one possible next step to take in response to this. Other
possible concerns with the interviewees’ responses are that data based
on people’s perceptions are subject to their subjectivity and reliant on
participants’ memories, and that single-shot interviews provide only a
snapshot, failing to capture any shifts in perspectives over time. Despite
these important limitations, we still believe this study provides im-
portant insights and compliments existing work in the literature.

5. Conclusion

Land-use decisions made today will influence the services and
benefits provided by privately owned forests in the future. Exploring
resource management perspectives as investigated in this article pro-
vided a means through which to understand the social and environ-
mental complexities that underlie transitioning towards sustainable
land use in New England. Our findings suggested that resource man-
agement professionals were acutely aware of the pressures and chal-
lenges faced but struggled to offer concrete suggestions to improve
planning and policies. While it is important to note that our findings are
based on participant perceptions, we found that the concerns and re-
sponse strategies mentioned by interviewees closely paralleled the
range of socio-cultural, regulatory, incentive, outreach and approaches
currently being debated in the family forest owner literature. Many of
the stakeholders’ concerns stemmed from what they perceived as shifts
in landowner values and culture regarding privately forested lands, and
the potential for this to drive an increasing disconnect of people from
nature and a decreased valuing for the maintenance of forested land.
They viewed existing programs and governance systems as inadequate
and in need of revising to better align with current and projected future
trends in private land ownership demographics and motivations.

Despite their concerns, stakeholders also suggested a number of
action pathways worth pursuing in helping to promote a sustainable
family forest landscape in New England, including: (1) improving the
targeting of polices to better meet the needs of the changing and in-
creasingly diverse ownership body, (2) explore new methods of edu-
cation and outreach to improve awareness of existing programs by rural
and urban audiences, and (3) exploring new partnerships and estab-
lishing learning and support network across town, landowner, NGO and
governmental spheres that will increase the likelihood of knowledge
transfer and coordinated land-use decisions. However, given that our
interviewees were predominately sympathetic to sustainable land use
concerns, future efforts to engage stakeholders will benefit from more
balance across the multiple domains involved, and greater representa-
tion of different or opposing perspectives to those largely reflected here.
This is an important concern in terms of understanding and being able
to generalize from the findings of our research.
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A. Appendices

A.1. Interview protocol

A.1.1. OPENING SCRIPT
My name is [list researcher’s name] from [firm’s name]. On behalf

of [xxxx], I am asking you to take part in a research study. I would like
to interview you to learn more about your view of forest and land-use
challenges and their consequences in [state]. The interview will last
about 45min.

The purpose of the research project is to work with professionals
from across New England to develop alternative forest and land change
scenarios for the region. We anticipate that the results will be useful to
informing decisions about climate adaptation planning, public budgets
for infrastructure and land protection, and conservation priority-set-
ting. You can learn more about the project and sign-up for updates at
the website: [xxxx]. The interviews will help us understand how diverse
stakeholders view the future drivers, threats, and opportunities for the
New England landscape.

As we go through the questions, I will type your answers. I may ask
clarifying questions but will not engage in general conversation so as
not to influence your responses, though there is time at the end for more
discussion. I will keep the data I collect from this interview confidential,
will not use any of your answers for personal attribution, and will not
share your personal information with anyone outside the research team.
Participation in this study is voluntary, so please tell me if you do not
want to participate or if you would like to skip any questions.

Do you have any questions about the consent, research, or interview
process before we begin?

If there are any questions I cannot answer, please contact [xxxx] at:
[xxxx]

A.1.2. Questions

1. What work have you been doing recently related to land use and
forests in New England?

2. What are the most exciting aspects of that work and what are the
most challenging?
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3. To help us develop alternative landscape futures, imagine you are
standing on top of a mountain in 2065 in (state) and can see the
entire state. How does the landscape look different from today?

4. What factors or events may have driven, or caused those changes?
Please give specific examples.

5. Of the many possible impacts and benefits of a changing landscape,
which are most important to you and why?

6. What major decisions do you anticipate in the coming years that will
influence the outcomes that are important to you? Who makes those
decisions? What factors are likely to influence those decision ma-
kers?

7. To what extent and how do you think climate change is altering land
use in New England? How do you expect that will (or, might)
change in the future?

8. (Vermont only): What role has land conservation played in shaping
the 2065 landscape you envisioned?
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