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Abstract

The future viability of wildlife conservation in the United States hinges on the
field's ability to adapt to changing social-ecological conditions including
shifting societal values and mounting pressures to engage a greater diversity of
voices in decision-making. As wildlife agencies respond to calls to broaden
their relevance amid such changes, there is a need to consider the role of uni-
versity education programs in preparing future wildlife professionals to meet
the challenges of this new era. We identify four core areas of competency
(technical, leadership, administrative, and adaptive) for universities to consider
integrating into new or existing programs to support the emergent needs of the
wildlife profession. We focus on undergraduate degree programs as a critical
foundation for wildlife-related careers but also recommend consideration of
these skill sets in other areas of professional development including graduate
education. Our approach acknowledges the importance of building on tradi-
tional areas of expertise such as biology and expanding them to include more
interdisciplinary training in areas such as systems approaches, the social sci-
ences, and organizational change. We conclude with recommendations for
implementation, highlighting several successful examples, for universities to
contemplate as they explore programmatic changes to help build greater
capacity for wildlife conservation in the 21st century.
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1 | INTRODUCTION

Wildlife agencies in North America are at a critical junc-
ture, given the myriad challenges redefining the social-
ecological context of wildlife conservation. Challenges
include climate change, biodiversity loss, and increased
human-wildlife conflict. Also included are mounting
social conflicts over wildlife-related issues, evidenced in
growing public opposition to traditional forms of man-
agement (e.g., lethal control) and citizen ballot initiatives
challenging  agencies’ decision-making authority
(Manfredo et al.,, 2017; Manfredo, Teel, Don Carlos,
et al., 2020), and declines in hunting that significantly
impact agency funding (Jacobson & Decker, 2008; US
Fish and Wildlife Service, 2016). Agencies and university
programs preparing students for the agency workforce
have been slow to respond to this changing context.

Forged from strong traditions of hunting and game
management, the wildlife profession in the United States
has long struggled to keep pace with societal changes at
the root of many of these challenges (Jacobson et al., 2010;
Wagner, 1989). The profession's origins trace back to the
late 1800s when unchecked harvest led to declines in
many wildlife species (Hays, 1999; Leopold, 1933;
Shaw, 1985). The “North American Model” of wildlife
conservation emerged from these circumstances (Organ
et al., 2012), and by the early 1900s, state agencies were
established as the centralized authority for regulating
wildlife take. While this model has undoubtedly been suc-
cessful in reversing effects of overharvest and creating a
sound scientific field as the basis for wildlife policy
(Geist & McTaggart-Cowan, 1995), its relevance is increas-
ingly called into question as we enter a new era of wildlife
conservation where providing opportunities for harvesting
wildlife is but one of a multitude of goals (Decker
et al., 2016; Vucetich et al., 2018).

Questions about the field's relevance largely center on
concerns about continued reliance on traditional uses of
wildlife such as hunting and fishing, which remain the
primary funding mechanism for state wildlife agencies
(Williams, 2010). The dominant culture within these
agencies reflects the field's historical origins, defined by
strong utilitarian values emphasizing such uses
(Bruskotter et al., 2017; Metcalf et al.,, 2020; Organ &
Fritzell, 2000; Wildes, 1995). This culture has not only
permeated wildlife-governing institutions over time but
has also been central to university programs and profes-
sional societies that train and support wildlife agency per-
sonnel (Gill, 1996). Societal values, however, are shifting
away from this utilitarian emphasis, resulting in a grow-
ing divide between agency and public interests
(Manfredo et al., 2018; Manfredo, Teel, Berl, et al., 2021;
Manfredo, Teel, Don Carlos, et al., 2020). Tied to

demographic changes such as urbanization, this shift has
created pressure on agencies to engage new audiences
while still being responsive to the needs of traditional
stakeholders (i.e., hunters and anglers). Agencies are also
needing to broaden their support base to ensure sustain-
able funding for wildlife conservation in the future
(Jacobson et al., 2010).

Recognition of these pressures has resulted in greater
attention to identifying strategies to achieve broader public
relevance and support (Association of Fish and Wildlife
Agencies & Wildlife Management Institute, 2019). Devel-
opment of such strategies demands consideration of not
only what actions can be taken in the short term to better
engage diverse audiences but also how to facilitate mean-
ingful change within agencies themselves that will have a
lasting effect on agency-public relationships. This type of
change requires critical reflection on the current and
desired expertise of the agency workforce. Specifically, for
agencies to adapt and remain relevant to an increasingly
diverse constituency, there is a need to consider what
skills are necessary and can be fostered through university
education systems for agency employees to address the
challenges of this new era. While training in the biological
sciences is still a necessary foundation, building agency
capacity will demand a much broader skill set, one that
stems from interdisciplinary approaches that more explic-
itly embrace the social sciences and increasing complexity
of conservation problems (Bennett, Roth, Klain, Chan,
Christie, et al., 2017a; Dayer & Mengak, 2020; Mahajan
et al., 2019).

Here, we identify core areas of competency that uni-
versity education programs should consider integrating
into existing and/or new program offerings to support the
emergent needs of the wildlife profession in the
United States. By doing so, these programs will be better
equipped to prepare the next generation of leaders, and
ultimately the organizations that employ them, to
address contemporary wildlife conservation challenges.
Prior to introducing our recommendations, we begin
with a brief overview of the current state of university
education, with a focus on undergraduate degree pro-
grams in fisheries and wildlife in the United States as a
critical starting point for the field's reflection.

1.1 | Current state of wildlife
undergraduate degree programs

While the curriculum of fish and wildlife undergraduate
degree programs varies by university, emphasis tends to
be on the natural and physical sciences, particularly the
biological sciences. To inform our recommendations, in
November-December 2020, we reviewed student learning
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objectives from 16 undergraduate fish and wildlife
degrees offered by members of the National Association
of University Fisheries and Wildlife Programs
(NAUFWP). We found that all degree programs included
learning objectives related to knowledge and skills in the
biological sciences. Training fisheries and wildlife biolo-
gists or wildlife managers indeed demands high levels of
competency in the biological sciences as well as quantita-
tive and communications skills (DeLany, 2004), which
were also commonly articulated in learning objectives.
However, despite recognition that greater capacity to
address the human dimensions of conservation is neces-
sary in natural resource agencies (e.g., Bennett, Roth,
Klain, Chan, Clark, et al., 2017b; Sexton et al., 2013), less
than half of the programs had objectives centering on
knowledge and skills in the social sciences. Consistent
with our observations, other research reviewing specific
courses in all NAUFWP-associated universities' fish and
wildlife degree programs found that all programs offer,
and most require, at least one course related to human
dimensions or the social sciences; yet, few offer or require
multiple courses, minors, or tracks within programs
(Dayer & Mengak, 2020). Additionally, we found that
learning objectives related to other areas of expertise such
as leadership and public administration were rare.

Somewhat surprisingly, we found that few degree pro-
grams articulated specific objectives related to wildlife
conservation. Reflecting this finding, the names of most
programs emphasized a biological science focus
(e.g., Fisheries/Wildlife Science, Aquatic Science, Wildlife
Biology) rather than Fish and Wildlife Conservation or
Wildlife Management. In line with other patterns
detailed above, these names may reflect an ongoing focus
on educating students to be biologists and researchers
rather than conservation professionals in myriad other
jobs that may demand more diverse skill sets.

2 | CAPACITIES TO ADDRESS
CONTEMPORARY WILDLIFE
CONSERVATION CHALLENGES

Recognizing the need for greater diversity in curricula to
extend beyond just the biological sciences, we identified
four core areas of competency, or capacities, for univer-
sity programs to consider as they prepare students for
future careers in the wildlife profession: technical, leader-
ship, administrative, and adaptive capacity (Figure 1).
These capacities were formulated through a series of
meetings among the authors, whose collective experience
is in both academic (wildlife and human dimensions pro-
grams) and wildlife agency settings, and further informed
by our review of existing degree programs (see previous
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FIGURE 1 Capacities representing core areas of competency,
or expertise, needed for wildlife agencies or organizations to adapt
to current and future conditions

section) and relevant literature. Our efforts were also
informed by two workshops in 2019-2020 involving uni-
versity researchers and wildlife agency leaders to develop
a systems model that could help agencies identify areas
of intervention to affect change in the current system (see
Berl et al., 2021; Jacobson et al., 2021). University educa-
tion was one such area that, if targeted, could ultimately
contribute to meaningful changes in agency culture and
capacity to address current/future conservation chal-
lenges. The following sections provide overviews of the
four capacity types we identified, including the different
components of each, which are also summarized in
Table 1.

2.1 | Technical capacity

Technical capacity fosters development of discipline-
specific knowledge and skills enabling individuals and
organizations to accomplish the technical aspects of their
responsibilities. We conceptualize this capacity in a broad
sense to represent training needed to achieve desired bio-
logical, ecological, and social outcomes. Thus, it includes
many of the traditional aspects of wildlife education pro-
grams, as well as more contemporary content, including
in the social sciences.

Wildlife professionals apply biological and ecological
principles to management decisions, often with the
goal of balancing the needs of wildlife and people
(Bolen & Robinson, 2003). Wildlife management
entails the planned use, protection, and control of
wildlife through application of these principles



sofi4 | WILEY_&

nservation Science and Practice
[Open Access]

TEEL ET AL.

TABLE 1
future conditions

Capacity type

Technical capacity

Leadership capacity

Administrative capacity

mal of the Society for Conservation Biology

Description

Discipline-specific knowledge and skills
enabling individuals and
organizations to accomplish the
technical aspects of their
responsibilities. Includes many of the
traditional aspects of wildlife
education programs as well as more
contemporary skills and content.

Skills to positively influence willing
individuals to work toward an
envisioned future with defined and
shared goals. Includes both internal
(i.e., within the organization) and
external audiences.

Practical skills for effective and efficient
management of organizations and
knowledge about the role of
government and nongovernmental
sectors in wildlife conservation.

Descriptions and components of each type of capacity needed for wildlife agencies or organizations to adapt to current and

Components

Fundamentals of wildlife biology and ecology
Fundamentals of the social sciences in conservation
Fundamentals of social-ecological systems
approaches/systems thinking

Communication and marketing

Natural resource governance

Economics/ecosystem services

Research methods for scientific literacy
Conservation planning/recreation planning

Self-awareness

Active listening

Equity, inclusion, and justice
Emotional intelligence
Empathy

Stakeholder outreach
Collaborative processes
Partnership building
Conflict management

Philosophies of public service and public
administration

Fundamentals of public-sector structure and
function

Adaptive capacity

« Fundamentals of nongovernmental sector structure
and function

» Personnel management and supervision

» Project management

» Budgeting

Skills to adjust to and promote change, » Organizational change

take advantage of opportunities, and » Decision-making under uncertainty

respond to adversity.

(Chiras & Reganold, 2013a). Biological science informs
understanding of wildlife habitats, edge effects, corridors,
home ranges, and territories as well as animal movement,
mortality factors, and game and nongame species man-
agement (Chiras & Reganold, 2013a). Ecological science
provides broader understanding of how organisms inter-
act with their environment and other organisms, includ-
ing levels of organization, energy flows, ecosystem
functioning and dynamics, and biomes (Chiras &
Reganold, 2013b).

Since every ecosystem is affected by human actions
(Vitousek et al., 1997), ecosystems are best understood
and managed by integrating social dimensions into these
biophysical domains and seeing natural resources as
embedded in complex social-ecological systems (Collins
et al.,, 2011; Ostrom, 2009). Applying interdisciplinary,
systems-thinking approaches creates a necessary shift
away from viewing humans as merely agents of change
and toward seeing them in more complex, reciprocal
relationships as agents that also depend on resources

« Innovation

spanning multiple scales and feedback cycles (Carlson
et al., 2020; Collins et al., 2011; Liu et al., 2007; Mace, 2014,
Mahajan et al., 2019).

The social sciences are critical to achieving this holis-
tic view of wildlife conservation, which is nested within
broader systems of human-wildlife relationships and
interactions (Lischka et al., 2018). While attention is
increasingly given to the importance of the social sci-
ences in conservation, capacity within conservation orga-
nizations to employ social science (and broader systems)
approaches is limited (Bennett, Roth, Klain, Chan, Clark,
et al, 2017b). Barriers to social science integration
include a lack of understanding of how social science
information can be used in diverse contexts, ranging from
conservation problem definition to planning and
decision-making, as well as broader issues of organiza-
tional culture that may fail to acknowledge the value of
the social sciences (Bennett, Roth, Klain, Chan, Clark,
et al.,, 2017b; Sexton et al., 2013). University education
can help address these barriers by providing a solid
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foundation in social science applications to conservation
and examples of successful cases where social science
information is applied. Further, education should incor-
porate real-world problem-solving activities wherein stu-
dents integrate social and ecological science perspectives
to analyze systems and identify implications for wildlife
conservation.

Another barrier to social science integration is a lack
of awareness regarding the multiple disciplines and
applied fields that can inform social science applications
in conservation (Bennett, Roth, Klain, Chan, Christie,
et al., 2017a). As opposed to representing a single disci-
pline (e.g., sociology), which is frequently assumed by
those who lack social science training, the social dimen-
sions of conservation are best understood through inter-
disciplinary approaches within the social sciences.
Interdisciplinary, according to our conceptualization,
would thus involve collaboration not only between natu-
ral and social scientists but also among social scientists
themselves with different areas of expertise. These areas
could include classic social science disciplines such as
anthropology, economics, political science, psychology,
and sociology as well as the more interdisciplinary and
applied fields such as political ecology and conservation
and development studies (see Bennett, Roth, Klain,
Chan, Christie, et al., 2017a for detailed overview).

Of particular relevance among the applied realms is
human dimensions of wildlife (or human dimensions of
natural resources, more broadly), a field that emerged
largely out of the natural resource management tradition
in the United States (Manfredo, 2008). It focuses on the
social aspects of wildlife-related issues, aiming to under-
stand how and why people value wildlife, what benefits
people seek and derive from wildlife, and how people
affect and are affected by wildlife and wildlife manage-
ment (Decker et al., 2012). While its origins were more
narrowly focused on certain disciplines (e.g., social psy-
chology), the field has evolved alongside more global tradi-
tions in conservation to incorporate a broader suite of
disciplinary and interdisciplinary lenses (Manfredo, 2008).
The intent with university wildlife programs would not be
to make students experts in all of these areas but to pro-
vide some exposure to the diverse array of social science
perspectives that could be applied to wildlife conservation.
This would go beyond universities' general education
requirements (Association of American Colleges and Uni-
versities; AAC&U, 2016), which often include one or more
social science courses, to provide more in-depth experi-
ence with conservation social science applications.

Beyond training in the fundamentals of social science
applications in conservation, we argue that certain areas
of emphasis that draw upon the social sciences deserve
particular attention in building technical capacity. These

Ajournal of the Society for Conservation Biclogy

include communication, governance, and ecosystem
services. Communication skills are often a competency that
conservation organizations desire in employees (Blickley
et al., 2013) and that employees themselves feel are needed
for success in conservation (Sexton et al., 2013). These foun-
dational skills are also critical to other types of capacity dis-
cussed in sections below, including leadership, stakeholder
outreach and collaborative processes, and conflict manage-
ment. Communication, from our perspective, would consist
of basic oral and written communication skills as well
as knowledge about theory and concepts from
communication-related fields (e.g., environmental commu-
nication; Pezzullo & Cox, 2018) that can be applied to con-
servation. This includes emphasis on how to understand
audiences and design tailored messaging across different
purposes such as conservation behavior change (Clayton
et al., 2013; Schultz, 2011). We also envision marketing
strategies as part of this, relying upon techniques from busi-
ness, psychology, and behavioral economics fields, for
example, as well as practical applications in conservation
such as community-based social marketing (McKenzie-
Mohr et al., 2012).

Governance, broadly, is the purposeful effort to steer,
manage, or control society (Kooiman, 1993). Environ-
mental governance, more specifically, is “the set of regu-
latory processes, mechanisms and organizations through
which political actors influence environmental actions
and outcomes” (Lemos & Agrawal, 2006, p. 298). Govern-
ment and management are not the same as governance,
which not only consists of government actors such as
wildlife agencies but also communities, businesses, non-
governmental organizations, and so forth. Governance
challenges are core to many of the struggles that conser-
vation  organizations currently face (Armitage
et al., 2012). Examples in the US wildlife context include
declines in public trust of agencies, concerns about
agency accountability and legitimacy, power struggles
over who has a say in wildlife decision-making, and how
to capture diverse voices in stakeholder engagement pro-
cesses, especially as societal values toward wildlife are
shifting (Decker et al., 2016; Manfredo et al., 2017).

The concept of ecosystem services draws from the
fields of environmental and ecological economics. It brid-
ges a gap between natural and social science concepts by
creating knowledge around ecological systems providing
services, economic systems benefiting from those ser-
vices, and institutions managing their sustainable use
(Braat & de Groot, 2012). Ecosystem services are the ben-
efits that people acquire from nature, ranging from provi-
sioning (e.g., water) and regulating (e.g., flood control) to
cultural (e.g., recreation) and supporting (e.g., nutrient
cycling, habitat provision) services (Millennium Ecosys-
tem Assessment, 2005). Greater recognition of these
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services can help identify synergies between ecosystem
and human health and well-being, which may in turn
help build more support for conservation (Bratman
et al., 2019; Sandifer et al., 2015). Further, knowledge of
ecosystem services and stakeholders’ willingness to pay
for those services can contribute to policy formation
(e.g., payments for ecosystem services) by determining
the economic value of natural resources to meet environ-
mental and social objectives (Tacconi, 2012).

Final topics we incorporate under technical capacity
are research methods and conservation planning. Training
students as biologists in university wildlife programs has
placed obvious emphasis on scientific methods for biolog-
ical research (Kroll, 2007). While this focus is still clearly
important, we recommend broadening the scope to
include a diverse range of research methods in the biolog-
ical and social sciences. Rather than training students to
be proficient in these varied methods, the goal would be
to achieve greater scientific literacy, which consists of a
basic understanding of and ability to engage with—and
think critically about—scientific information and pro-
cesses (National Academies of Sciences, Engineering, and
Medicine, 2016). This includes being able to comprehend
and evaluate the quality of scientific information and for-
mulate evidence-based arguments. Exposure to diverse
methods could also help debunk the false separation
often made between “hard” and “soft” sciences, showing
how social science techniques, including quantitative and
qualitative approaches, can be just as rigorous as those
employed in biological research when held to discipline-
specific standards of quality and integrity (St. John
et al., 2014; Teel et al., 2018). Likewise, it is valuable for
students to develop familiarity with social assessment
techniques (e.g., surveys), addressing the common mis-
perception that “anyone can do a social survey” (Teel
et al., 2018).

Exposure to conservation planning processes
(e.g., structured decision-making, adaptive management,
Open Standards for the Practice of Conservation; McCar-
thy & Possingham, 2007; Schwartz et al., 2018) is funda-
mental to understanding how decisions and priorities are
made in various settings. Also important is knowledge of
how social dimensions can be incorporated in different
planning stages. Skills in recreation planning (e.g., see
Manning, 2004), more specifically, are also needed as
agencies are challenged to provide opportunities for peo-
ple with diverse backgrounds and preferences to experi-
ence the outdoors (Bruyere et al., 2009). In particular,
with the shift in wildlife values, recreation opportunities
are needed for nontraditional users who enjoy interacting
with wildlife through activities other than hunting and
fishing. With increased reliance on technology and the
growing distance between urban residents and nature,

coupled with recent impacts of COVID-19, connecting to
the public and garnering greater support for conservation
through provision of these opportunities will demand
new and innovative strategies (e.g., virtual experiences;
for more on innovation, see adaptive capacity section).

2.2 | Leadership capacity

There is wide variety in usage of the terms “leader” and
“leadership,” ranging from an accomplished scientist
who might be considered a “leader” in their field to the
head of an agency who is the designated organizational
“leader.” The study of leadership is relatively recent,
starting in the 1940s, though the practice of leadership
has existed for centuries (Bolden, 2004). We define lead-
ership as the skills to positively influence willing individ-
uals to work toward an envisioned future with defined
and shared goals. It has a dual focus predicated on an
assumption that a collaborative and inclusive process
leads to better decision-making and future conditions
(Mango, 2018).

Leadership is not limited to the behavior of positional
leaders or the people “in charge.” Rather, the act of posi-
tively influencing others can occur from a multitude of
roles and positions within a group or organization. We
conceptualize leadership as a learned behavior rather
than an inherent trait or skill set (Hung, 2015; Kouzes &
Posner, 2017). It is achievable by people with varying
styles and preferences but with a common purpose of
establishing environments wherein everyone's contribu-
tions are valued. Effective leadership begins with a high
level of self-awareness or recognition of personal
strengths and limits to determine what is best for a team
or agency (George, 2007; Tekleab et al., 2008). Leaders
also need various interpersonal skills that enable them to
understand and empower others (Engelfield et al., 2019).
These include active listening, establishing inclusive envi-
ronments, and utilizing personal strengths to produce
positive outcomes and overcome challenges, or emotional
intelligence. When practiced effectively, these skills place
leaders in a position to demonstrate empathy for others'
perspectives. Capable leaders are also able to design and
facilitate processes that solicit others' contributions—
including stakeholder outreach and collaborative decision-
making—and build partnerships to leverage shared goals
(Bruyere, 2015). Finally, effective leaders can manage
conflict well, even seeing conflict as a vehicle to catalyze
change.

Leadership capacity can be built through a prolonged
series of experiences and activities, with emphasis on
self-examination and reflective learning. To start, many
instruments exist for building self-awareness, including
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values clarification activities, communication and conflict
style preference surveys, and decision-making instru-
ments (e.g., Myers-Briggs Type Indicator, 2021; Clifton
Strengths Assessment [Gallup, 2021]). We foresee student
learning initiated by a single course that transitions from
self-awareness to its implications for interpersonal leader-
ship skills. There are numerous experiential activities
that create opportunities for students to reflect about
themselves and how they support and lead others, which
can collectively result in development of a personal lead-
ership plan that can follow a student throughout their
undergraduate experience.

Poorly conducted stakeholder outreach and collabora-
tion is one of the most common contributors to failed con-
servation initiatives (Giakoumi et al, 2018). Building
partnerships, facilitating collaborative processes, and
designing stakeholder outreach require a blend of technical
and leadership skills. Building leadership capacity therefore
requires a blended approach of teaching tactical skills for
extending opportunities for others to influence decisions as
well as self-awareness to keep personal values, biases, and
tendencies in check. We suggest that the more technical
skills in areas such as collaborative processes be taught sep-
arately from and after content about leadership fundamen-
tals (e.g., self-awareness), with the two skill types eventually
converging in a setting where students must synthesize and
apply their learning. The latter could consist of a capstone
experience where students collaborate with local partners
to produce a deliverable that demonstrates their competen-
cies and ability to apply those competencies to wildlife
conservation problems in the field.

2.3 | Administrative capacity

Our view of administrative capacity includes practical
skills for effective and efficient management of organiza-
tions (El-Taliawi & Van Der Wal, 2019) as well as knowl-
edge about the social value and civil society benefits of
constituent services commonly provisioned by public and
nongovernmental sectors (Ellis, 2010). While our concep-
tualization primarily emphasizes applied job skills, it also
includes theoretical and philosophical approaches to pub-
lic administration addressing the role of government and
bureaucracies in society (Burnier, 2018), given that a con-
siderable amount of wildlife conservation work in the
United States occurs within the public sector. With the
increased prominence of nongovernmental actors in
wildlife conservation, administrative capacity should also
address skills and knowledge relevant to that sector,
including managing organizational boards and volun-
teers, and nonprofit fundraising (Macdonald, 2017). Fur-
ther, we posit that, as future wildlife professionals,

Ajournal of the Society for Conservation Biclogy

students should consider their role as civil servants, while
also gaining basic understanding of how government and
nongovernmental organizations function to comprehend
how decisions are made within their workplaces.

Philosophies of public service and administration in
the US wildlife context are tied to the notion of public
trust, a core tenet of the North American Model of Wild-
life Conservation (Organ et al., 2012). According to this
tenet, wildlife agencies are entrusted with the responsibil-
ity of safeguarding and managing wildlife, a publicly
owned resource, in the interest of all citizens (Blumm &
Paulsen, 2013). While many in the wildlife profession may
have entered the field based on a desire to work with wild-
life and other natural resources, agency jobs demand that
their efforts ultimately serve the public interests, which
may at times come into conflict with their own personal
values and what they deem is “good” for the resource.
Training in public service and administration, we believe,
can help address these challenges by fostering greater
understanding of the role of agencies as public institu-
tions. Also important to address is recent criticism of the
North American Model for failure to adequately represent
the diverse interests of contemporary society, which go
beyond the traditional focus on wildlife as a consumptive
resource (Decker et al., 2016; Jacobson & Decker, 2008;
Peterson & Nelson, 2017; Serfass et al., 2018). Education
should include consideration of the field's history, along
with challenges and opportunities for change based on an
understanding of the current system (see Berl et al., 2021,
and adaptive capacity section).

Skills in employee supervision (also drawing upon lead-
ership), project management, and budgeting are additional
components of administrative capacity. While individuals
starting their careers often will not be in supervisory roles
or positions that require writing budgets or managing
large projects, requirements of the job can include these
demands as their careers progress. It also may be difficult
for early-career professionals to relate to these administra-
tive tasks that can seem more mundane or outside the
scope of what motivated them to enter the field, but the
reality is that a functioning agency needs employees who
can manage the day-to-day operations of the organization.
Business management skills are applicable here, ranging,
for example, from budgeting, obtaining, and managing
grants to advocating for funding support from legislatures,
government and nongovernmental organizations, and citi-
zens. Greater emphasis on training in such areas as grant
writing, fundraising, and report writing could help both
professionals and the organizations they work for be more
successful in their conservation endeavors. Given the
increasing financial constraints of conservation efforts,
particularly within the public sector, skills are also needed
in how to plan and manage cost-effective projects.
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2.4 | Adaptive capacity

Adaptive capacity is the ability to adjust to and promote
change, take advantage of opportunities, and respond to
adversity (Intergovernmental Panel on Climate Change,
2014). Although wildlife management in the
United States was once seen simply as “the art of making
land produce sustained annual crops of wild game for
recreational use” (Leopold, 1933, p. 3), this definition
falls short of the varied aims and activities of contempo-
rary wildlife conservation. In practice, wildlife conserva-
tion involves managing diverse aspects of social-
ecological systems that shape how humans and wildlife
use and interact in various habitats (Lischka et al., 2018).
In such systems, an agency's adaptive capacity is defined
by its ability to “read” complex and dynamic system con-
ditions and then mobilize resources to adapt to those con-
ditions to provide desired end states (Bettini et al., 2015).
This requires breadth (e.g., ability to think across sys-
tems) and depth (e.g., detailed knowledge of “sub” sys-
tems) of understanding. Tied to our earlier discussion of
technical capacity, cultivating a systems-thinking mindset
among future wildlife professionals is a necessary prereq-
uisite for building greater adaptive capacity in agencies
and in the conservation field more broadly (Mahajan
et al., 2019).

Adaptive capacity also demands knowledge of the
inner workings and dynamics of organizations or agencies,
which can be viewed as complex systems themselves (see
Berl et al., 2021). Systems approaches to organizational
change aim to understand interactions and feedbacks
between different components of the organizational sys-
tem (Cameron & Green, 2015; Dooley, 1997; Foster-
Fishman et al., 2007). These approaches can allow for
identification of “leverage points” or target areas within
the system that can lead to meaningful change (Chan
et al., 2020; Meadows, 1999). Training in this area could
therefore help facilitate inward reflection on the current
state of wildlife agencies (e.g., their structure, processes,
culture) and where real changes could be made to adapt
to changing conditions.

Another important component of adaptive capacity
involves needing to make decisions under substantial
uncertainty to achieve desired outcomes and shift courses
of action as science provides more information. As socie-
tal values toward wildlife shift (Manfredo, Teel, Berl,
et al.,, 2021), the future of agencies and agency—public
relationships becomes ever more uncertain and chal-
lenged by current conditions. Being able to define, navi-
gate, and adapt to those conditions that are creating
considerable social and political pressures for agencies is
critical for long-term sustainability of the wildlife conser-
vation institution in the United States.

The capacity to make sound decisions under uncer-
tainty demands being able to quantify and reduce sources
of uncertainty and also to anticipate different scenarios,
assess risks associated with those scenarios, and evaluate
likely trade-offs under different management options
(Jones et al., 2014). According to Jones et al. (2014),
“good” decisions are likely to emerge from processes
guided by science and agreed-upon norms, with clearly
defined goals, a range of management alternatives, and
consideration of trade-offs and diverse viewpoints. In
effect, the decision-making process, which can be just as
crucial as inputs to inform the decision, is a key element
of adaptive capacity. Thus, it is important for students to
receive explicit training in planning and decision-making
processes (see technical capacity section) including multi-
party decision processes (e.g., structured decision-mak-
ing) and ways to account for uncertainty in those
processes. Scenario planning, a technique applied in a
variety of fields and organizational settings for thinking
about the future under conditions of rapid change and
uncertainty, is a specific tool to consider incorporating
here (Chermack, 2011).

Related to organizational change, a final component
we include under adaptive capacity is innovation
(Heifetz, 1994; Heifetz et al., 2009). Innovation can be
defined as exploring new alternatives (e.g., management
approaches, decision processes, technologies) and learning
mechanisms (e.g., bringing together different types of
thinking) that apply new knowledge or ways of “doing
business” within the system (Bettini et al., 2015; Westley
et al., 2013). Innovation is key to an organization's or sys-
tem's ability to adapt and undergo transformative change
(Westley et al., 2013), which may be difficult for agencies
deeply entrenched in historical traditions and bureaucra-
cies. Cultivating a culture of support for innovation argu-
ably begins with training future wildlife professionals in
how to think more like “entrepreneurs.” This includes fos-
tering ideas around creativity, taking risks, embracing
diverse ways of understanding, and collaborative
knowledge-building and problem-solving (Sawyer, 2006).
Establishing organizational cultures that value innovation
inevitably means accepting risks and the possibility of fail-
ure, which is generally not the norm in public institutions.

3 | DISCUSSION

The context of wildlife conservation in the United States
has changed dramatically in recent decades. It is defined
by ecological changes, such as climate change, as well as
broad-scale social changes affecting how people think
about and interact with wildlife (Manfredo, Teel, Don
Carlos, et al., 2020). The field is also currently confronted
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with unprecedented societal challenges of a global pan-
demic (COVID-19), massive polarization in American
politics, social and environmental injustices, and needing
to keep pace with technological innovation, including
widespread use of social media (Furlich, 2020; Lee, 2020).
As the world changes, the wildlife profession, like many
institutions forged in a different era, has remained
remarkably stable (Wildes, 1995). This can also be said
for many university education programs supporting the
profession which were developed to meet the needs of an
earlier time period (Gill, 1996). The field carries forth
strong remnants of a culture rooted in utilitarian values
toward wildlife and management paradigms wherein
sound science is believed to provide the technical solu-
tions needed to address complex management challenges.
Largely ignored in these paradigms, and even in the defi-
nition of what constitutes “sound science” oftentimes, is
the role of the social sciences (Manfredo et al., 2019) as
well as other considerations such as social-ecological sys-
tems approaches that are warranted for addressing man-
agement complexity. While progress has been made,
institutional change is slow, resulting in a widening gap
between wildlife agencies and their ability to respond to
the realities of wildlife conservation in the 21st century.
The broad impetus for our paper stems from needing
to consider the role of university education programs in
how the wildlife profession can adapt to rapidly changing
conditions. While calls for improved training of conserva-
tion professionals abound in recent literature
(e.g., Blickley et al., 2013; Kelley et al., 2019; Muir &
Schwartz, 2009; Schwartz et al., 2017), little attention has
been given to wildlife degree programs specifically (but
see Kroll, 2007; Dayer & Mengak, 2020), particularly in
terms of cultivating agency response to societal change.
Key questions guiding our approach include the follow-
ing: (1) As wildlife agencies confront the need to broaden
their relevance to the diversity of public interests in a
changing society, how can university programs better
prepare future wildlife professionals? (2) What expertise
do these professionals need to help agencies adapt to the
changing social-ecological context of wildlife conserva-
tion? In response, we identified core areas of competency
for university programs to consider as they explore ways
to better prepare students for careers in the wildlife pro-
fession. Our approach acknowledges the importance of
building on traditional areas of expertise emphasized in
these programs (e.g., biology) and also expanding them
to include more interdisciplinary training in areas such
as human dimensions and systems approaches. We orga-
nized our competencies into four categories identified as
“capacities” needed for an adaptive agency for the future
(Figure 1; Table 1). Inherent in this approach is a need to
rethink capacity to go beyond just what individual
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professionals can do to consider what agencies and other
conservation organizations can collectively achieve.
Accordingly, we do not anticipate that every individual
will be proficient or even competent in each capacity;
rather, the profession may benefit from training that
allows individuals to emphasize different capacities or
skill sets to the degree that they are able.

Our list of competencies is intended to be comprehen-
sive, with levels of proficiency within categories ranging
from basic awareness-building to mastery. To illustrate,
we believe students should have high levels of self-
awareness (leadership capacity) and knowledge of social-
ecological systems (technical capacity) upon graduation,
while more expertise in areas such as personnel manage-
ment (administrative capacity) and decision-making
under uncertainty (adaptive capacity) may be gained
through graduate school and career experience. At a min-
imum, we feel that every student should at least be intro-
duced to the varied knowledge and skills in our
competencies list. We recommend that this list be used,
alongside other relevant information (e.g., knowledge of
student career paths and preferences, surveys of potential
employers and alumni, e.g., see Muir & Schwartz, 2009),
in planning processes aimed at (re)defining program
objectives and evaluating existing and possible new
courses and programs in relation to those objectives.

We realize that changes to curriculum to support our
recommendations may be difficult. Challenges we see,
for example, in broadening the scope of existing pro-
grams include the typical 120-credit-hour degree cap
(Johnson et al., 2012) and growing general education
requirements (AAC&U, 2016) that limit the number of
courses in degree programs. Further, these programs con-
tinue to respond to the American Fisheries Society (2020)
and The Wildlife Society (TWS, 2020) -certification
requirements to ensure students can become certified
after graduation. These certifications primarily empha-
size biological competencies, though there are some
requirements in communications, policy, and human
dimensions (Dayer & Mengak, 2020). TWS certifications
are especially constraining with their large number of
prescribed course credit hours (e.g., 81 for Associate
Wildlife Biologist). Given that breadth of training in
diverse areas comes at the cost of depth of expertise,
modifying these certifications to accommodate different
specialties could be beneficial and help increase capacity
by providing more wide-ranging expertise throughout
agencies. Additionally, fish and wildlife degree programs
often strive to ensure graduates are prepared for US Fish
and Wildlife Service 401-job series (Wildlife Biologist)
positions, which requires extensive biological coursework
with inadequate attention to other capacities including
technical content in the social sciences.
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Irrespective of these challenges, major shifts in curricu-
lum will need to be considered alongside other possible strat-
egies for imparting a more diverse skill set. Innovation, as
we discussed, is an important component of agencies' adap-
tive capacity, and the same is true for universities as they
explore how to make changes to (or create new) degree pro-
grams. Fortunately, there are successful examples of imple-
mentation, not all of which require overhauls of existing
programs. One example is Virginia Tech's Human Dimen-
sions Option within their Fish Conservation and Wildlife
Conservation undergraduate degrees. In this Option, which
targets students interested in fish and wildlife careers outside
of biology, students take five courses in human dimensions-
related areas (i.e., education, outreach, and interpretation;
ethics and humanities; social sciences; stakeholder engage-
ment and conflict resolution; tourism, recreation, and man-
agement). Different degree tracks like this, created within
existing programs, allow students to receive similar training
in foundational content and then specialize in certain areas
based on interests and career preferences. General education
requirements could also be tailored in this way to meet the
needs of individual programs and their students.

Other programs, such as those at University of Mon-
tana, Michigan State University, and Mississippi State Uni-
versity, in partnership with the Boone and Crockett Club,
seek out policy internship opportunities for undergraduate
students where they spend a summer interning in
Washington, DC, with federal natural resource agencies,
nonprofits, or members of Congress. These examples sug-
gest that fish and wildlife degree programs can provide
broader training by creating additional opportunities for
students as an alternative to curricular modifications. Other
strategies include new degree programs or programs devel-
oped to provide added options for students beyond existing
degree offerings (e.g., multiple majors). Where possible,
these efforts could be pursued through collaboration
between relevant academic units (e.g., wildlife biology,
human dimensions) to develop joint degree programs,
bringing in expertise from current offerings in each unit to
provide a more comprehensive array of training. This col-
laboration could also consist of codevelopment and team-
teaching of select courses (e.g., capstone experiences), with
instructors from different disciplinary backgrounds.

Another tactic is the use of 4 + 1 programs that com-
bine a 4-year bachelor's degree with immediate enroll-
ment into a 1-year accelerated master's degree. The
University of Montana offers such an option via a Bachelor
of Science (BS) degree in Wildlife with a Masters in Public
Administration, as does Texas A&M University with a BS
in Wildlife and Fisheries Sciences and a Master of Public
Service and Administration. These types of programs can
help build leadership and administrative capacities less
common in traditional fish and wildlife degree programs.

These capacities may also be developed to some extent
through extracurricular activities, such as involvement in
TWS/AFS Student Chapters, or service-learning courses
with real-world conservation projects in the community.
This may be a logical way to infuse fish and wildlife degree
programs with other important areas of competency with-
out eliminating key biological coursework.

We envision undergraduate degrees as a launching
point for careers in wildlife conservation, careers that
should include further professional development
(e.g., trainings, graduate study) and lifelong learning
(Ryan & Campa, 2000; Wals & Benavot, 2017). A broader
educational foundation at the outset, combined with that
additional learning, will be imperative to finding new
ways to adapt to the ongoing social-ecological changes
that are redefining wildlife conservation.
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