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Executive summary 
In June 2016, we assembled a group of scientists, practitioners, and policy-makers who are 
involved professionally with biodiversity conservation and charged them with the task of 
co-creating a research agenda for biodiversity conservation in Vermont. Participants were asked 
to answer two questions in particular: what are the key threats to biodiversity in Vermont, and 
what knowledge do we need to address these threats? By bringing together this diverse group 
of stakeholders and asking them to discuss these questions together, we sought to narrow the 
divides among science, policy, and action that have at times hindered development and 
implementation of effective biodiversity-conservation strategies. As Vermont enters an era of 
potentially rapid change in land use and land cover, brought about by large-scale processes 
including climate change and demographic and economic shifts that favor developed lands over 
wild or working lands, the need for unified conservation strategies that draw on the strengths of 
all stakeholders will become increasingly critical. Addressing this need requires dismantling the 
silos that separate scientists, conservation practitioners, and decision-makers. This dialogue 
event was a preliminary effort at doing so. 
 
Participants in the roundtable identified climate change, land-use change, invasive species, and 
limited public engagement with conservation science as the primary threats to biodiversity in 
Vermont. In particular, the inability to effectively communicate knowledge limits political support 
for investments in conservation and limits the scope of conservation practices that are 
considered socially acceptable (e.g., not considering working landscapes as part of a 
well-balanced conservation portfolio). The group also identified information gaps that hinder 
effective responses to each of these threats. These information gaps could be filled by four 
general types of research: studies that quantify the direct human benefits of conservation, 
studies that lead to the development of more effective tools and strategies for communicating 
conservation science, studies that support spatial conservation planning, and long-term 
ecological monitoring that tracks changing ecosystem conditions over time. Policy-makers and 
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conservation practitioners stressed the importance of conducting this research in Vermont, even 
if it replicates general findings derived from studies conducted elsewhere.  
 
Finally, the group recognized the need for all stakeholders to contribute to the development of a 
new narrative for conservation, one that goes beyond the traditional focus on the intrinsic value 
of nature to include the practical benefits that healthy ecosystems provide to people. This 
requires conducting research that both quantifies ecosystem services and develops new 
messages and modes for communicating conservation science. The goal is to inspire public and 
political support for informed conservation practices.  

Background and Methodology 
Aldo Leopold (1933 p. 18) credited U.S. President Theodore Roosevelt with first articulating the 
idea of using “science as a tool for conservation,” noting that it “seems a truism to us now, but it 
was new in 1910.” It became new again in the 1980s with the emergence of conservation 
biology and its mission to serve as a “new rallying point for biologists wishing to pool their 
knowledge and techniques to solve problems” (Soulé and Wilcox 1980). Despite a long history 
of good intentions, however, a fairly wide divide - the “knowing-doing gap” (Knight et al. 2008) - 
persists between the science of conservation, with its focus on understanding how biological 
diversity is shaped by human activities, and its implementation, in which actions are taken to 
protect biodiversity and the benefits that it provides to people. Many decisions about 
conservation are based not on empirical research findings but on other considerations, such as 
personal experience and anecdote (Pullin and Knight 2004, Cook et al. 2010). To some extent, 
this is to be expected because science is just one facet of the decision-making process; rarely 
will decisions about conservation be entirely data-driven, and they will always involve trade-offs 
with other interests (Healy and Ascher 1995, Healey 1997). It is nevertheless a matter of 
general agreement that incorporating scientific research into conservation policy and practice 
produces better outcomes (e.g., McCleery et al. 2007, Arlettaz et al. 2010, Perlut et al. 2011), 
and that some of the barriers to a more effective integration between science and policy can be 
overcome (Reyers et al. 2010).  
 
Co-created conservation research can effectively bridge the science-to-action gap (Cash et al. 
2003, Karl et al. 2007, Mauser et al. 2013). Through this approach, scientists work 
collaboratively with other stakeholders at every stage in the research process, beginning with 
the formulation of questions and ending with the dissemination of the findings. This is a 
significant departure from the business-as-usual model in which stakeholders are brought into 
the process only after the research has been completed and often only for briefings on the key 
project findings. Many researchers believe that this model preserves their objectivity. It may also 
significantly undermine the credibility of the research from stakeholder perspectives (Cash et al. 
2003, Cook et al. 2013). Research designed without input from other stakeholders emphasizes 
elements that are important from the perspective of the scientist (e.g., novelty), but these 
qualities may be far less relevant to stakeholders. Co-creation may also address other frequent 
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problems, including different timelines on the part of scientists, who are accustomed to taking 
years to answer a question, and decision-makers, who often need answers more quickly. 
Finally, co-created research also ensures that any management or policy recommendations 
generated by the research are realistic and actionable, an outcome scientists often struggle to 
achieve (e.g., Young and Van Aarde 2011).  
 
The co-creation process starts with scientists, decision-makers, and other stakeholders 
agreeing on a research agenda: what knowledge do we need and how do we generate that 
knowledge? Notable examples of this critical first step include research-prioritization exercises 
that have brought together scientists and decision-makers to generate international (Sutherland 
et al. 2009) and national research agendas (Sutherland et al. 2006, Morton et al. 2009, 
Fleishman et al. 2011) for conservation science. The challenges of designing policy-relevant 
research, however, are not limited to global-scale problems, and in fact may be more significant 
at smaller scales. Local and regional decision-making bodies are less likely to have access to 
dedicated scientists and at the same time conservation problems viewed as local in nature are 
less likely to attract the attention of outside scientists. Nonetheless, many critical decisions are 
made at these levels of governance. In the United States, for example, states and municipalities 
have substantial influence over land-use planning and zoning, hunting and fishing rules, import 
of potential pests and pathogens, forestry and agricultural practices, water rights, and 
renewable-energy development. 
 
Recognizing the potential value of co-created science as a tool for conservation at the state and 
local levels, as well as the many logistical and institutional barriers that separate scientists, 
practitioners, and decision-makers, we assembled a diverse group of stakeholders and tasked 
them with crafting a research agenda for biodiversity conservation in the state of Vermont. 
Politicians and policy-makers are relatively accessible due to the small size of the state, which 
reduces some barriers to communication. Other typical obstacles that hinder actionable science 
elsewhere, however, exist in Vermont. For example, academic scientists in Vermont have few 
external incentives to engage with state or local decision-makers. Fora that bring together 
scientists and stakeholders are rare. State agencies are small and have limited capacity to carry 
out applied research. Vermont is also likely to have increasingly substantial needs for 
well-informed conservation strategies over the next several decades. Although landscapes 
outside of the Champlain Valley and away from major road corridors remain relatively 
unmodified by humans (Theobald 2013), several indicators point to rising human pressure on 
Vermont’s ecosystems, including increasing rates of forest loss and fragmentation (Morin and 
Riemann 2015), declining water quality (Vermont Agency of Natural Resources 2014, Lake 
Champlain Basin Program 2015), increasingly severe harm caused by invasive species (e.g., 
Turner et al. 2011), and the ongoing collapse of pollinators (McFarland et al. 2015).  
 
Our process involved a day-long workshop in June 2016 with 23 participants, including aquatic 
and terrestrial biologists and ecologists, ecological economists, conservationists, woodlot 
owners, foresters, state policy-makers, and environmental grantmakers from private 
foundations. Prior to the workshop, 27 participants participated in one-on-one structured 
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interviews, the results of which were compiled into a pre-meeting synthesis report that informed 
the workshop agenda. During the pre-meeting interviews and the workshop itself, participants’ 
remarks were recorded without attribution to foster an environment of free and open dialogue. A 
professional evaluator observed the workshop and conducted a post-workshop participant 
survey to assess the dialogue process. 
 
The goal of these exercises was to address two key questions: what are the key threats to 
biodiversity in Vermont, and what knowledge do we need to address these threats? Participants 
agreed that the group should be forward-looking in answering the questions and should envision 
the information needs of decision-makers 10 years into the future. By bringing together 
scientists and other stakeholders to answer these questions, we began the process of 
co-creating knowledge that will form the basis for informed choices about policy and practice in 
the future. Optimal results, however, will require continued engagement of all stakeholders. 
Subsequent steps in this process must include implementation of the research program and 
dissemination of the findings. 
 

Biodiversity threats and information needs 
In this section, we summarize the findings of the workshop and the pre-meeting interviews. We 
identify the key threats to biodiversity identified by participants, summarize the state of scientific 
knowledge relative to each threat, and describe the research that would help to inform 
conservation policy and practice. We also provide a summary of the rationale used by 
participants to justify the choice of research priorities. 

Threats to biodiversity 
Participants identified the following key threats to biodiversity conservation: (1) climate change, 
(2) land-use change, (3) invasive species, and (4) the lack of effective approaches for 
communicating about conservation with the public.  

Climate change 

Climate change in Vermont: what we know 
Vermont is warmer and wetter than it was 50 years ago, and climate models agree that both 
precipitation and average temperatures will continue to increase (Galford et al. 2014). These 
increases will be most pronounced during winter months, but extreme weather events - for 
example, drought, ice storms, heat waves, or heavy rainfall - will occur with increasing 
frequency throughout the year (Galford et al. 2014). Climate change is expected to change 
substantially Vermont’s natural environment, for example encouraging the northward spread of 
southern tree species like oak and hickory while pushing out cold-climate icons like balsam fir 
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and red spruce (Iverson et al. 2016). These changes will be exacerbated by the spread of forest 
pests, such as hemlock woolly adelgid, which are likely to pose an increasing threat to the 
ecological integrity and economic value of Vermont’s forests under a warmer and wetter climate 
(Dukes et al. 2009). Changes are also expected in the distribution of wildlife across the state; 
cold-adapted species are likely to become locally extinct, whereas species currently found more 
commonly in southern New England and the mid-Atlantic are likely to increase in abundance 
(Rodenhouse et al. 2007). Aquatic ecosystems will also face novel stressors due to changes in 
the timing and extent of peak and low flows, potentially threatening the viability of flagship 
species like brook trout (Hayhoe et al. 2007, Huntington et al. 2009). Galford et al. (2014) 
provides a complete summary of the likely ecological and economic impacts of climate change 
in Vermont. 

Climate change in Vermont: what we need to know 

What are the consequences of extreme weather events on biological diversity? 

Climate change is expected to produce an increase in the frequency of extreme events, 
including tropical storms, ice storms, winter thaws, rain-on-snow events, and intense downpours 
during convective summer storms. Extreme weather may have profound effects on the state’s 
biota; however, relatively little is known about the consequences of these events or how to 
adapt to them. Instead, most climate-change research has focused on predicting long-term 
changes in plant and animal populations as they respond to the direct and indirect effects of 
changing climate.  

What are the implications of climate-driven human geography and migration? 

Some people living in locations vulnerable to climate-change impacts, for example coastal 
communities exposed to sea-level rise, may respond by relocating to regions that are perceived 
as more secure. Vermont, which has no coastline, enjoys abundant water supplies, is at minimal 
risk from catastrophic wildfire, is rarely struck by tropical cyclones, and has relatively 
inexpensive land prices, may be a desirable destination. The socioeconomic impacts of shifting 
human geography in response to climate change are unknown. Should we expect that most 
climate migrants will seek a rural lifestyle, with its attendant implications for forest fragmentation 
and exurban sprawl, or will recent migrants preferentially relocate to the state’s larger cities? 
Will agricultural enterprises, deprived of traditional water sources elsewhere, relocate to 
Vermont to maximize a lengthening growing season and abundant water supplies? 

How can climate change be co-opted to produce positive outcomes for biodiversity?  

Climate change will likely render Vermont uninhabitable for some currently extant species of 
plants and animals (Galford et al. 2014). At the same time, Vermont’s climate may become 
more suitable for species that cannot currently survive and reproduce in the state. Avoiding net 
declines in biodiversity, and the ecosystem services that flow from its constituent elements, will 
require balancing gains and losses. Active management - for example, assisted migration - 
might be required to achieve this balance due to limits on dispersal ability and rate. Research 
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that would guide the development of active management is lacking, as is research that identifies 
suitable targets for such approaches. 

Land-use change 

Land-use change in Vermont: what we know 
Vermont’s original inhabitants, the Abenaki, lived at low population densities and had apparently 
modest effects on land cover; villages and agricultural fields were limited primarily to major river 
valleys and along Lake Champlain, and widespread forest clearing was not common practice 
(Klyza and Trombulak 2015). The arrival of European colonists triggered profound changes in 
Vermont’s landscape, most notably the extensive deforestation that accompanied the 
development of an agricultural economy. Prior to European colonization, forests covered ~95% 
of Vermont; by the late 1800s, less than 50% of the state was forested (Klyza and Trombulak 
2015). In conjunction with unregulated hunting and trapping, these changes in land use and 
land cover led to the local extinction of most of Vermont’s large mammals, including elk, Canada 
lynx, Eastern wolf, wolverine, catamount, and American marten, and the near-extinction of 
white-tailed deer, black bear, moose, fisher, and beaver (Klyza and Trombulak 2015). The 
decline of agriculture and abandonment of pastures and fields initiated a period of reforestation 
that continued through the 1980s; forests now cover ~78% of the state (Oswalt et al. 2014). 
Forest cover has begun declining again, however, with roughly 75,000 acres of forest lost in the 
state between 2007 and 2013 (Vermont Department of Forest, Parks, and Recreation 2015). 
Unlike the previous episode of forest loss, however, current trends in deforestation are driven by 
residential and commercial development rather than agriculture (Jeon et al. 2014, Vermont 
Department of Forest, Parks, and Recreation 2015).  

Land-use change in Vermont: what we need to know 

What is the optimal allocation of built and natural infrastructure for achieving water-quality 
goals? 

Relying on natural infrastructure to address water-quality concerns, for example by maintaining 
forest cover in critical watersheds, has the potential to promote biodiversity conservation while 
also offering a cost-effective way to improve water quality and human well-being in communities 
affected by polluted waters. Decision-makers require guidance from scientific cost-benefit 
analyses that would help identify when and where natural infrastructure should be preferred to 
traditional built infrastructure. 

Where and at what rate is forest fragmentation occurring? 

Despite widespread concern about the ecological and economic effects of forest fragmentation 
(Vermont Department of Forest, Parks, and Recreation 2015), empirical data that quantify the 
rate and spatial distribution of fragmentation are lacking. Any effort to mitigate the effects of 
fragmentation will require basic monitoring data of this kind. 
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What policy changes best address the drivers of forest fragmentation? 

Key drivers of forest fragmentation in Vermont include increasing land prices due to demand for 
exurban housing, increasing property-tax burdens, and conveyance of land by aging forest 
landowners (Vermont Department of Forest, Parks, and Recreation 2015). Policy options range 
from implementing zoning regulations to modifying tax codes, yet the costs and benefits of 
various policy scenarios remain largely unexamined.  

What spatial arrangement of conserved lands is needed to achieve goals for biodiversity? 

Sorenson et al. (2015) proposed a network of lands and waters in Vermont that, if conserved, 
would promote biodiversity in the state. The network is based on a coarse-filter approach of 
protecting important landscape features like large forest blocks and riparian areas. An important 
unanswered question is to what extent additional fine-filter elements - for example, specific 
habitats for rare species - must be conserved to protect species not captured by the coarser 
filters. The proposed network also prioritizes the conservation of nearly all of the undeveloped 
lands in the state and does not provide clear guidance on where development should occur. 
Thus, another important question is how the lands and waters within the proposed network 
might be further prioritized so as to encourage development in appropriate locations while 
keeping other areas conserved for biodiversity. 

What are the economic and ecological costs of forest fragmentation? 

Although the ecological costs of forest fragmentation are well-described in general, 
policy-makers and practitioners value studies specific to Vermont. The economic costs, 
including the loss of ecosystem services caused by declining biodiversity in Vermont, are mostly 
unknown. A better understanding of the ecological and socio-economic costs of forest 
fragmentation would aid policy-makers in justifying actions to mitigate its effects.  

What is the desired spatial arrangement and density of renewable energy facilities? 

For economic and political reasons, we anticipate increasing pressure to dedicate land to 
renewable-energy projects. As with any project that requires built infrastructure, developing 
facilities that generate renewable energy can result in changes in land cover and land use that 
affect biodiversity. Indeed, biodiversity concerns are often an important consideration during the 
permitting process for energy-generating facilities. At present, siting decisions are ad hoc. They 
are made without reference to any coordinated, statewide conservation plan. A statewide plan 
for generating renewable energy would designate areas where development should be 
encouraged or avoided and could increase the efficiency of the permitting process and produce 
better outcomes for biodiversity (e.g., by considering cumulative effects of multiple, small-scale 
projects). An example of analyses that incorporate biodiversity into planning for renewable 
energy can be found in the Western Governors’ Association Western Renewable Energy Zones 
Initiative. 
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Invasive species 

Invasive species: what we know 
Non-native invasive species currently pose a substantial risk to Vermont’s economy and its 
biodiversity (Department of Forests, Parks, and Recreation 2010, Vermont Wildlife Action Plan 
Team 2015). The effects of invasive species on native biodiversity can be subtle and chronic, or 
rapid and devastating, as in the ongoing demise of several of Vermont’s bat species due to 
White Nose Syndrome (Turner et al. 2011). Chronic effects of invasive species in forests include 
the role of non-native plants in suppressing the natural regeneration of native trees, which, in 
turn, adversely affects both wildlife habitat and the economics of forestry operations 
(Department of Forests, Parks, and Recreation 2010). Acute infestations by invasive pathogens 
have played an important role in shaping the current composition of Vermont’s forests, as 
evidenced by the functional extinction of American chestnut (Castanea dentata) due to the 
fungus Cryphonectria parasitica. Prominent tree species in today’s forests may face a similar 
fate at the hands of invasive pests and pathogens now poised to enter the state, such as 
emerald ash borer (Agrilus planipennis) and Asian longhorned beetle (Anoplophora 
glabripennis), in addition to those already present and spreading, including beech bark disease 
and hemlock wooly adelgid (Adelges tsugae). Non-native species are found in nearly all of 
Vermont’s rivers and lakes, where they have jeopardized the survival of many native fish and 
aquatic invertebrates (Marsden and Hauser 2009, Vermont Wildlife Action Plan Team 2015).  

Invasive species: what we need to know 

What are the effects of invasive species on biodiversity and ecosystem services in aquatic 
ecosystems? 

Effects of invasive species on biological diversity have been documented for some of Vermont’s 
rivers and lakes and, in some cases, the direct economic costs of these invasions have also 
been calculated. How invasive organisms affect more generally the provision of services by 
Vermont’s aquatic ecosystems is largely unstudied. Recent evidence from a lake in Wisconsin, 
however, suggests that aquatic invasive organisms can cause enormous losses in ecosystem 
services (Walsh et al. 2016).  

What are the effects of invasive forest pests and pathogens on biodiversity and how do these 
effects change the flow of ecosystem services? 

Studies specific to the ecosystems of Vermont that examine the effects of invasive species on 
biodiversity and related impacts on ecosystem services would assist policy-makers and 
conservation practitioners in justifying investments in the control of invasive species in both 
aquatic and terrestrial environments.  

Develop proactive rapid-response plans for species not yet arrived or not yet problematic. 

Developing and implementing of rapid-response plans could delay the expansion of some 
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species in Vermont, for example the Asian long-horned beetle (Anoplophora glabripennis). 
These plans have the potential to enable a more effective response should the species colonize 
the state.  

Summarize and synthesize the effects of invasive species on biodiversity and ecosystem 
services in Vermont. 

Whereas statewide summaries of trends and impacts exist for climate change and land-use 
change, existing treatments of invasive species are largely specific to particular ecosystems 
(e.g., Lake Champlain) or localities and are reported only in the gray literature. A 
comprehensive summary and synthesis of the ecological and economic impacts of invasive 
species in Vermont would improve public understanding of the scope of the problem and 
support investments in control and prevention measures.  

Inadequate tools and methods for communicating conservation 

Communicating conservation: what we know 
Effective science communication and the productive exchange of knowledge among 
conservation scientists, practitioners, and decision-makers are active fields of inquiry involving 
researchers across disciplines (e.g., Fischhoff and Scheufele 2013, Cvitanovic et al. 2016, 
National Academies of Sciences, Engineering, and Medicine 2016). A growing body of literature 
identifies various strategies for overcoming communication barriers, such as building long-term 
relationships and two-way dialogue between researchers and stakeholders (Groffman et al. 
2010, Reed et al. 2014), tailoring information to specific audiences (Nisbet and Markowitz 
2016), and adopting participatory or knowledge co-production approaches to research (e.g., 
Armitage et al. 2011, Reyers et al. 2015). Additional studies reveal the influence of cultural 
values, social identities, and motivated reasoning on public perceptions and behaviors related to 
environmental issues (e.g., Kahan 2010, Hart and Nisbet 2012).  

Communicating conservation: what we need to know 

What are the best approaches for communicating conservation to inform and promote action by 
public audiences and policy-makers? 

A shared assumption among participants at the roundtable was that a lack of public concern 
about biodiversity limits political support for conservation action. A critical question, then, for 
social scientists is whether this assumption is accurate and, if so, to what extent. There is a 
further need also to field-test messaging and delivery approaches that increase public 
awareness of and willingness to support biodiversity conservation. 

Synthesize scientific information about conservation issues for practitioners. 

Scientific research seeks to address gaps in human understanding of the world and, as such, 
scientists often focus on identifying what is unknown about any particular theme. Synthesizing 
what is known about a topic, however, is more useful for conservation practitioners. For 
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example, literature reviews used to generate Best Management Practices represent a useful 
way of translating science - even if it is incomplete - into action.  

Conclusions 
Climate change, changes in land use and land cover, and invasive organisms were identified as 
key threats to Vermont’s biodiversity. These same factors are also expected to drive biodiversity 
losses globally (Sala et al. 2000). Some of the same actions and policies applied at larger 
scales to mitigate these threats - land conservation, maintaining habitat connectivity, imposing 
strict limits on the movement of potentially invasive organisms, and reducing greenhouse gas 
emissions - can also be applied in Vermont, at the state level. Participants in this process, 
however, recognized that tailoring policies and actions to fit the needs of the state requires local 
information, even when the underlying concepts are already well-described. For example, 
maintaining habitat connectivity is widely recommended, based on principles of landscape 
ecology, as a strategy to mitigate the effects of climate change on biodiversity (Heller and 
Zavaleta 2009). But simply knowing that a well-connected landscape may allow species to 
respond adaptively to climate change does little to help design policies or actions that can be 
implemented in Vermont; local research is needed to inform action (e.g., Sorenson et al. 2015). 
Similarly, although the ecological effects of forest fragmentation are well understood and have 
been the subjects of scientific study for more than 3 decades (Harris 1984), research that is 
specific to Vermont is still useful in helping policy-makers and practitioners justify actions to 
maintain intact forests. The perceived value of research carried out locally highlights an 
important obstacle to conducting actionable science. Scientists, especially those in academia, 
have little external incentive to conduct studies that replicate findings from previous research 
conducted elsewhere, yet research carried out locally is considered more relevant by 
policy-makers and practitioners and is thus more likely to inform conservation action. In other 
words, a system that rewards novelty and breadth of advance above practical application is 
unlikely to succeed in producing science that directly informs policies and actions to protect 
biodiversity in Vermont. 
 
Important research needs fell into one of four general themes. Participants in multiple breakout 
groups identified the need for research that quantifies links between biodiversity and ecosystem 
services, for example studies of the economic and ecological costs of forest fragmentation or 
cost-benefit analyses of natural versus built infrastructure as a means to achieve water quality 
and flood resilience goals. Research that supports spatial conservation planning was also 
identified as important topic for study. Topics identified within this theme included research to 
establish where and how much intact forest is needed to meet conservation goals, to explore 
various scenarios for the build-out of renewable energy, and to predict how the demographics of 
climate migrants will impact growth planning. Ecological monitoring was also recognized as an 
important need, for example to document change in forest fragmentation over time. Finally, 
participants called for research that develops improved tools and methods for communicating 
about biodiversity with the public. 
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Indeed, the difficulty in communicating effectively with the public and with decision-makers 
emerged as perhaps the central challenge for biodiversity conservation in Vermont. The 
communication problem is also not simply about how to communicate but, more fundamentally, 
about what to communicate. Practitioners and policy-makers described how they are often 
called upon to make utilitarian arguments for conservation, especially in this era of shrinking 
state budgets and public dissatisfaction with sweeping environmental regulation, yet are unable 
to muster a body of science to support those arguments. This suggests the need for a new 
narrative that demonstrates the direct human values of biodiversity conservation as a 
complement to the traditional appeal to the intrinsic value of intact and healthy ecosystems. 
Constructing and delivering this narrative will require substantial research contributions from 
both the social and natural sciences.  
 
Support for biodiversity conservation on the basis of intrinsic values of nature is also somewhat 
fraught. From the standpoint of practitioners, a belief in the intrinsic value of biodiversity is often 
manifested as a reluctance towards, or even open opposition to, active land management. In a 
state where most land is privately held, a biodiversity conservation strategy based solely on land 
preservation is unlikely to succeed and thus broadening public support for conservation 
strategies that includes human use of the landscape is key. Again, insights from the natural and 
social sciences are needed. The natural sciences can provide descriptions of biodiversity 
change across gradients of land-use intensity and explorations of the optimal mix of wild, 
working, and developed lands. The social sciences can address the causes of changing values 
about the interaction between people and the land and identify approaches for encouraging 
pro-conservation behavior.  
 
Vermont is in the enviable position of having retained large areas of intact forest and apparently 
having averted substantial losses of biodiversity during previous periods of extensive land-cover 
conversion. However, after nearly a century of afforestation, recent trends suggest declining 
forest cover. Unlike previous episodes of forest clearing, done to create pasture and agricultural 
fields, current forest can be attributed primarily to expanding suburbs and exurbs. Land-use 
conversion of this type may be more long-lasting than that of the 1800s. The impact of changes 
in land cover and land use will not be limited to terrestrial ecosystems; diminished forest cover 
will have profound effects on the integrity of aquatic ecosystems, too. Faith in the resiliency of 
the state’s biota based on recovery from the post-settlement period is not cause for 
complacency.  The coming years offer critical opportunities for pro-active conservation, but 
capitalizing on them will require new forms of collaboration among scientists, practitioners, and 
concerned policy-makers. Here, we have outlined a research agenda that scientists can use to 
identify productive avenues for future study. Policy-makers and practitioners can use the topics 
and themes identified during the roundtable as a source of insight into pressing conservation 
issues. Foundations that support conservation activities can use the agenda to inform funding 
decisions.  
 
Adopting the agenda, however, is only a first step. Participants in this process agreed on the 

11 



need to change how we talk about conservation with the public and with other stakeholders. 
This includes developing a new conservation narrative, one that expands the focus on intrinsic 
benefits of wild nature to include the direct benefits of conservation for people, as well as 
building new tools and strategies for sharing that story in ways that encourage support for 
conservation. Doing so will require ongoing engagement among scientists, who can provide 
input on content, and practitioners and decision-makers, who deliver these messages to the 
public. The unifying theme of this roundtable was communication, not just from professionals to 
lay audiences, but among professionals in the community of practice. Continued and regular 
dialogue among stakeholders and the use of that dialogue to improve our respective 
engagements with the public will both narrow the science-to-action gap and help to identify and 
achieve biodiversity conservation goals.  
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