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n 2014, the National Research Council convened a

committee to examine the Landscape Conservation

Cooperatives (LCC) program, drawing upon members
whose expertise spans atmospheric sciences, biology, ecol-
ogy, forestry, marine sciences, plant physiology, zoology,
geomorphology, environmental policy, resource manage-
ment, and decision analysis. This span of expertise reflects
the need to encompass a view as wide ranging as that of a
landscape-scale approach to conservation. A landscape-scale
approach significantly broadens the 20th-century practice of
conservation. In this report, “a landscape is defined as a large
area encompassing an interacting mosaic of ecosystems and
human systems that is characterized by a set of intersecting
management concerns. The landscape is not defined by the
size of the area, but rather by the interacting elements that
are meaningful to the management objectives.”!

The essence of conservation is to preserve, guard,
protect, and use wisely. Commonly the word conserva-
tion is associated with wildlife, soil, water, and habitat,
each of them a resource considered important to manage.
Landscape conservation encompasses all of these and
more, extending to the interacting mosaic of ecosystems
and human systems and the many drivers that impact them.
Conservation managers recognized the need for a landscape-
scale approach, and in 2009, the U.S. Department of the
Interior’s Secretary Ken Salazar issued Secretarial Order
No. 3289 to establish the LCCs. Broadening the scope
of conservation to the scale of landscapes also requires

! Based on definition of “landscape scale” from the President’s Priority
Agenda: Enhancing the Climate Resilience of America’s Natural Resources,
which can be found at https://www.whitehouse.gov/sites/default/files/docs/
enhancing_climate_resilience_of_americas_natural_resources.pdf.

cooperation and partnerships among many entities that them-
selves span institutional and geographic boundaries.

With this background, the committee’s task was to
examine the LCC program 5 years after it was established.
The breadth of expertise of committee members was invalu-
able as it considered a landscape-scale approach to conserva-
tion, met with resource managers and policy makers repre-
senting a range of jurisdictional scales, and assessed impacts
of the LCC program on the health of fish, wildlife, and their
habitats. Many of the issues required greater understanding
of how partnerships work across jurisdictional boundaries,
and the direct experience of members from their own work
was crucial. I am grateful to the committee members for
their insights, thoughtfulness, and ability to develop con-
sensus during this process. The committee is appreciative of
the time and responsiveness of many who met with us and
responded to our requests for more information, and their
help enhanced our work.

I give special thanks and admiration to the National
Academies staff —Claudia Mengelt, Study Director; David
Policanksy, Scholar; Stacee Karras, Research Associate; and
Jenna Briscoe, Senior Program Assistant—for their keen
insights, thorough attention to detail, and dedication to this
effort. It was a pleasure to work with such a professional

group.

Dorothy Merritts, Chair
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he U.S. tradition of conserving fish, wildlife, habitats,

and cultural resources dates to the mid-19th century.

States have long sought to manage fish and wildlife
species within their borders, whereas many early federal
conservation efforts focused on setting aside specific places
as parks, sanctuaries, or reserves. Starting in the 1960s, sev-
eral federal laws were passed to provide additional protec-
tion for individual species and particular natural resources.
In recent decades, resource managers and scientists gained
greater appreciation of broader ecosystem dynamics that
extend beyond geographic or political boundaries, as well
as the increasing stress on ecosystems due to human activi-
ties. The convergence of these trends points to the need for
a conservation approach that focuses on the landscape more
holistically and integrates across multiple jurisdictional
boundaries, sectors, stakeholders, and conservation goals.

The landscape approach (see Box S.1) is particularly
important where multiple jurisdictions are involved; where
the threats to species, ecosystems, and cultural resources
occur at large regional scales; and where biological and
geomorphic processes span across ecosystems. A migratory
elk population, for example, might spend the summer in
high-elevation forests on public land, migrate through a mix
of public and private lands and waterways, and overwinter
on private agricultural lands at lower elevations, making it
challenging to develop a comprehensive management plan
for the population. Likewise, historic and archeological prop-
erties, as well as traditional practices and livelihoods, such as
ranching, farming, or subsistence harvest, often span public,
private, and tribal lands, requiring an integrated approach to
management.

In 2009, in recognition of the benefits of conservation
partnerships at the landscape scale, the U.S. Department of
the Interior’s Secretary Ken Salazar issued Secretarial Order
No. 3289 to establish the Landscape Conservation Coopera-
tives (LCCs), a network of 22 individual, self-directed con-
servation areas covering all of the United States, including
Pacific and Caribbean islands, as well as parts of Canada and

Mexico (see Figure S.1). The intent of the Secretarial Order
was to provide a collaborative framework that could deliver
the scientific information needed for effective management,
and catalyze conservation planning and actions across mul-
tiple jurisdictions through partnerships.

Based on this Secretarial Order, a program titled the
LCC Network was established with the main objectives
to facilitate collaboration across jurisdictional boundaries,
develop shared conservation priorities and common science
needs among partners, and create conservation strategies to
be implemented by participating agencies or other partners.
Each LCC has its own governance structure, coordinators,
and steering committee, which develop strategic conserva-
tion priorities for the region. The 22 LCCs are coordinated
by a small team at the U.S. Fish and Wildlife Service (FWS),
with input from the LCC Council, an advisory group that
helps shape the LCC Network’s overall strategic vision
and goals. The LCCs and the LCC Network were funded at
roughly $14 million per year and received about $11 million
for science support during the fiscal years 2014 and 2015.

The conservation community had a mixed response to
the announcement and initial formation of the LCCs. Some
regions eagerly embraced the concept, swiftly formed a
steering committee, and identified joint conservation priori-
ties. Others argued that a new federal program was unnec-
essary, pointing to existing efforts that appeared to address
at least some of the same issues. Many expressed concerns
that participating in LCCs would place more demands on
already limited staff time and other resources. Nonetheless,
all regions have proceeded to establish a conservation coop-
erative to engage stakeholders.

Five years after the Secretarial Order was issued, Con-
gress directed the FWS to ask the National Academies of
Sciences, Engineering, and Medicine to “evaluate: (1) the
purpose, goals, and scientific merit of the program within
the context of other similar programs; and (2) whether there
have been measurable improvements in the health of fish,
wildlife, and their habitats as a result of the program.” In

Copyright © National Academy of Sciences. All rights reserved.
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2

A REVIEW OF THE LANDSCAPE CONSERVATION COOPERATIVES

BOX S.1
Definitions

Landscape scale: “The term ‘landscape scale’ can represent many different spatial scales depending on the resources
being managed. . . . A ‘landscape’ is defined as a large area encompassing an interacting mosaic of ecosystems and human
systems that is characterized by a set of intersecting management concerns. The landscape is not defined by the size of the
area, but rather by the interacting elements that are meaningful to the management objectives. In addition, . . . the term
‘landscape’ encompasses watersheds and marine environments that match the above description” (for the purposes of this
report, the committee adopts the definition of “landscape scale” from the President’s Priority Agenda: Enhancing the Climate
Resilience of America’s Natural Resources [Council on Climate Preparedness and Resilience, 2014]).

Landscape approach: “The ‘landscape approach’ seek|s] to provide tools and concepts for allocating and managing
land to achieve social, economic, and environmental objectives in areas where agriculture, mining, and other productive
land uses compete with environmental and biodiversity goals” (Sayer et al., 2013).

Sl

~ - —~
X34
VA
PR

A

M

$Rose Atoll
8 - &y

“ 1:140,000,000
L

LCC Names

- 1. Appalachian

2. California

- 3. Desert
- 4. Eastern Tallgrass Prairie and Big Rivers
- 5. Great Basin
- 6. Great Northern
BN 7. Great Plains
e - 8. Gulf Coast Prairie
- 9. Gulf Coastal Plains and Ozarks
10. North Atlantic

)

<
N
L=

AN

| 1. North Pacific

- 12. Peninsular Florida

— 1 . 13. Plains and Prairie Potholes
S|y, .
M [ 14. south Attantic
- 15. Southern Rockies
I 6. Upper Midwest and Great Lakes
[ 17. leutian and Bering Sea Istands

B s Acciic

- 19. Northwest Boreal
- 20. Western Alaska
[ 21. pacifc Isiands

22. Caribbean

Scale 1:45,000,000

0 500 1,000
Lt L1 1 1| Mies
T T T T T T Komeers

. -( ‘. gﬂé%_ = 0 500 1,000 @

Map prepared by USFWS August 2015
22/ Datum: WGS 84
- Projection: Albers Equal Area Conic
/ E\/ » §§/ Map Inset Projection: Equidistant Conic - Central Meridian 180 degrees
B / < 33’ ) The USFWS makes no warranty for use of this map and cannot
‘é 4

Q¢ ,,“Zg be held liable for actions or decisions based on map content.
A& V%X/ A

FIGURE S.1 Map of the Landscape Conservation Cooperatives. Each distinctly colored area on the map depicts the geographic coverage
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response, a statement of task was developed to both address
this congressional request and provide an assessment of the
evaluation process for LCCs (see Box S.2). The Academies
established a study committee, which met numerous times,
solicited extensive input from members of the stakeholder
community, and authored this report.

NATIONAL NEED FOR A LANDSCAPE APPROACH
TO CONSERVATION

Despite the strong rationale and broad support for
landscape approaches in the conservation literature, many
conservation activities in the United States continue to pro-

Copyright © National Academy of Sciences. All rights reserved.
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SUMMARY

The National Academy of Sciences will convene an ad hoc committee to examine the Landscape Conservation Co-
operatives (LCC) program. This committee will evaluate the purpose, goals, and scientific merits of the program within the
context of similar programs, and whether the LCC program has resulted in measurable improvements in the health of fish,
wildlife, and their habitats. This will include

1.
2.

An evaluation of the scientific merit of the LCC program and its goals.

A comparison of the stated purpose and goals of the LCC with other similar programs. How are these programs

similar, and how do they differ? Is there substantial overlap in their mission and purpose? If so, is there rationale for

and benefit from this overlap? Is there sufficient coordination with these related programs?

A comparison of the types of projects, activities, and collaborations supported by LCC and related programs.

¢ Do the projects, activities, and collaborations supported by the LCC program overlap significantly with the
traditional portfolio of other FWS programs (as the primary sponsoring agency)? Is there sufficient coordination
and integration with these related programs? What benefit, if any, is gained by moving and/or consolidating this
work within the LCC program? What effectiveness or efficiency is lost, if any, by housing this work within the
LCC program? What changes can the FWS consider to address concerns?

¢ Do the projects, activities, and collaborations supported by the LCC program overlap significantly with the
portfolio of related programs in other agencies? Is there sufficient coordination with these related programs?

An examination of the evaluation process for the LCC program. What is the FWS’s strategy to assess the effective-

ness (output and outcomes) of the LCC program? What are reasonable short-, medium-, and long-term metrics for

the effectiveness of the LCC program in achieving its stated purpose and goals?

An assessment of the impacts of the LCC program at various scales. What goals (and/or objectives) have been achieved?

What improvements in managing and conserving habitat and fish and wildlife species might be reasonable to expect

from the LCC program in the time frame it has existed? What longer-term impacts are likely to be realized?

ceed in a piecemeal fashion because of the way conservation
programs and institutions have been established over time.
Congressional and Executive Branch actions over the past
century have created a complex tapestry of environmental
and conservation policies intended to reverse the decline of
the nation’s natural and cultural resources. For example, the
primary responsibility for species management falls to states;
however, federal agencies are tasked with managing migra-
tory birds, eagles, marine mammals, endangered species,
and marine resources in the U.S. Exclusive Economic Zone.
Furthermore, several federal statutes and regulations confer
authority to federal agencies for managing and conserving
the habitat on which species—managed by the states—
depend. In addition, changes in species and landscapes have
impacts on cultural resources, which fall under federal, state,
local, or tribal authority. Often, critical habitat is privately
owned, further impacting conservation strategies. For exam-
ple, as wildfires in the western United States have become
of increasing concern, differences in fire management policy
across national parks, federally managed forests, tribal lands,
state lands, and private lands can make it difficult to manage
the risk of large fires, especially where the destruction of
property and the potential for loss of human lives are at stake.
These jurisdictional boundaries in management responsi-
bilities raise some particular challenges with respect to the
large number of species with ranges that cover federal, state,

local, and private lands across multiple states. Given this
complex web of management responsibility for natural and
cultural resources, a collaborative approach to conservation
is needed, especially in a time of sparse resources.

The LCC Network is part of the U.S. Department of
the Interior’s (DOI’s) efforts to address this recognized
national need. In 2014, the LCC Network published a
strategic plan that articulates its goals, objectives, and rep-
resentative tactics for the next 5 years (see Box S.3). The
committee reviewed the high-level goals and objectives of
this plan to assess whether the LCC Network has a strategy,
structure, and function that can deliver on the promise of
a landscape approach to conservation at the national scale.
The committee concludes that the goals and associated
objectives described in the LCC Network Strategic Plan are
consistent with the research literature on landscape-scale
conservation. The goals and objectives include most of the
critical elements of a landscape approach, such as a unify-
ing theme, a process for stakeholder engagement, adaptive
management, and delivery of landscape-scale designs at the
regional level with the aim to scale up to the network level.
In general, the LCC Network Strategic Plan is consistent
with the recognition that the most significant conservation
challenges faced in the United States need to be confronted
at a large spatial scale that transcends administrative and
geopolitical boundaries and engages a diversity of stake-
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“The LCC Network Strategic Plan identifies goals, objectives, and example tactics that support the Network’s vision
and mission. The goals identify common aims for individual LCCs and provide a way for them to align across the Network'’s

geography” (LCC, 2014).

Four goals are identified in the LCC Network Strategic Plan:
Goal 1. Conservation Strategy: “An ecologically connected network of landscapes and seascapes adaptable to global
change—such as climate change—with the ability to sustain ecological integrity and health to meet the needs

of society at multiple scales.”

Goal 2. Collaborative Conservation: “Facilitated alignment of partnership efforts within and amongst LCCs, including
planning efforts and resources, that improves conservation outcomes across LCCs and the Network.”

Goal 3. Science: “Natural and cultural resources are conserved at large landscape and seascape scales, guided by the
collaborative application of science, experience, and cultural or traditional ecological knowledge and the

generation of new conservation knowledge.”

Goal 4. Communication: “Advance the knowledge of, support for, and engagement in landscape-scale conservation

across the LCC Network.”

holders across federal, state, tribal, local, and private land
ownerships.

In examining the implementation of the LCCs to date,
the committee concludes that individual LCCs were created
to convene diverse stakeholders to work together across
geopolitical boundaries to take on large-scale conservation
challenges. LCC steering committee members include repre-
sentatives from state agencies responsible for managing fish
and wildlife species, from nongovernmental organizations,
and from a range of federal agencies. These LCCs facilitate
new opportunities to identify common conservation goals
and priorities to leverage efforts of individual partners at
much greater scale. Each LCC is engaging stakeholders
within its region to identify and respond to the needs of local
and regional partners. For example, several LCCs jointly
produced the Gulf Coast Vulnerability Assessment, which
is the first step in adapting to potential impacts of climate
change. At the same time, the collection of LCCs is develop-
ing a national network to contribute to some of the federal
agencies’ national priorities.

The committee concludes that the nation needs to take
a landscape approach to conservation and that the U.S.
Department of the Interior is justified in addressing this
need with the Landscape Conservation Cooperatives.

THE LANDSCAPE CONSERVATION COOPERATIVES
IN THE CONTEXT OF OTHER SIMILAR PROGRAMS

Many programs within DOI as well as in other federal
agencies also aim to coordinate conservation efforts and/
or engage similar sets of stakeholders, leading to questions
about the extent of overlap and coordination among these
programs. The committee examined the goals and structure

of many other federal programs and used the following five
attributes to determine how similar they are to LCCs: extent
of land coverage by the program, emphasis on research,
emphasis on climate change as a driving issue, emphasis on
natural and cultural resource conservation within the stated
priorities, and extent to which the program’s governance is
concentrated in a single agency. These five selection criteria
were chosen because the committee believes they sufficiently
capture the essential attributes of the LCC Network.

Although many different programs and initiatives across
federal agencies aim to undertake landscape-scale conserva-
tion, only a few programs overlap extensively with LCCs.
Many other federal programs are more narrowly focused,
with either a greater emphasis on research or a greater
emphasis on conservation. Similarly, some of the federal
programs span a much smaller geographic area, or are more
narrowly focused on a single sector or a smaller set of target
species. Generally, the committee found that there is good
rationale for these overlaps and sufficient coordination with
overlapping programs.

The committee concludes that the LCC Network is
unique in that no other federal program is designed
to address landscape conservation needs at a national
scale, for all natural and cultural resources, in a way that
bridges research and management efforts.

The programs with the most similarities to the LCCs
are the National Oceanic and Atmospheric Administration’s
Regional Integrated Sciences and Assessments (RISA)
program, FWS’s Migratory Bird Joint Ventures program
(Joint Ventures), FWS’s National Fish Habitat Partnership,
and the U.S. Geological Survey’s Climate Science Centers
(CSCs).
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e The RISA program supports 11! regional research
teams that help expand and build the nation’s capacity to
prepare for and adapt to climate variability and change.
Broadly, RISAs focus more directly on adapting socio-
economic systems including urban water availability, public
health, and community resilience to climate change. There is
as much coordination between the LCCs and the RISAs as
is reasonable to expect, given different heritages, structures,
and focuses.

e The Joint Ventures were originally designed to
develop conservation partnerships in support of the North
American Waterfowl Management Plan. The conservation
projects of the Joint Ventures are supported by contribu-
tions from many sources including but not limited to federal
grants, state and corporation funds, and nongovernmental
organization donations. The Joint Ventures share many
similarities with the LCCs, in part because the LCCs were
modeled after the Joint Ventures because of their successful
track record in establishing partnerships and achieving con-
servation goals. The Joint Ventures consists of self-directed,
regional partnerships that aim to develop shared priorities
and goals. In general, they are more narrowly focused on
migratory bird species and their habitats. The LCCs are thus
much broader in scope, and each LCC has the flexibility
to determine the target issues or species for conservation
based on input from its steering committee members. Joint
Ventures have membership on many LCC steering commit-
tees to help foster coordination.

e The National Fish Habitat Action Plan, which was
developed in 2006 and updated in 2012, called for a network
of regional Fish Habitat Partnerships that would focus on
conservation of important aquatic habitats and species. The
program is also modeled after the Joint Ventures and currently
includes 19 regional, cross-jurisdictional Fish Habitat Partner-
ships comprising members from state and federal agencies,
tribal governments, conservation groups, resource managers,
academia, and other stakeholder groups. They operate region-
ally as self-directed partnerships and are collectively overseen
by the National Fish Habitat Board. The Fish Habitat Partner-
ships have a narrower focus than the LCCs. The two programs
have overlapping membership on their steering committees to
ensure coordination and reduce redundancies.

e The CSCs were established through the same Secre-
tarial Order as the LCC Network. Both programs have a geo-
graphic focus that spans the entire contiguous United States
(although unlike the CSCs, the LCCs also include parts of
Canada and Mexico), are intended to address the full range
of conservation challenges, and are housed in DOI. The two
programs were intended to be distinct but complementary

! Since this report entered review, the committee has learned that the
Southeast Climate Consortium is no longer currently funded, though they
will have an opportunity to apply for future funds again. Therefore the RISA
program now currently supports 10 regional research teams, not 11. Because
the committee learned of this after the report entered review, references to
the Southeast Climate Consortium remain throughout this report.

with the CSCs having a greater emphasis on climate science
delivery, while LCCs focus more on defining research needs
for conservation and on science and tool delivery to support
conservation outcomes. Both CSCs and LCCs award exter-
nal grants, are guided by steering committees, include an
emphasis on natural and cultural landscapes, and incorporate
climate science to support decisions.

Of the programs reviewed, only the Joint Ventures and
the CSCs appear to have some potential for redundancy that
might need further consideration. In general, the LCCs have
sought to enable coordination and reduce redundancies with
these other related programs, for example, by having over-
lapping members on their steering committees. Each LCC
has the flexibility to respond to its stakeholder conservation
priorities, which makes it possible for the LCCs to avoid
redundancies with the Joint Ventures and identify synergies.
Despite the recognized need and unique niche for these
multiple landscape-conservation partnerships, the number
of such efforts can pose challenges to some partners whose
active engagement is critical to achieving success.

Recommendation: DOI should review the landscape and
habitat conservation efforts, especially the Joint Ventures
and the LCCs, to identify opportunities for improved coor-
dination between these efforts. Special consideration should
be given to the limited capacity of state agency partners to
participate in multiple efforts simultaneously.

The CSCs and LCCs were initiated to be complemen-
tary; strong coordination between the two programs was
always intended and has been encouraged by having CSCs
participate in LCC activities within their regions. In many
cases the coordination between the two programs has been
effective in helping bridge research investments and on-the-
ground conservation needs. For example, many of the LCCs
and CSCs run joint calls for proposals or at least consult
during the design of a request for proposals. However, dis-
tinguishing the research funded by the two programs can be
difficult, especially because both entities have evolved and
aspire to fund scientific research and tool development in
response to their respective stakeholder committees. Given
this evolution, coordination becomes very important to
ensure that the science funded by the two entities is comple-
mentary and not duplicative.

Recommendation: The LCC and CSC programs should be
more clearly delineated. They should explicitly state how
their research efforts differ and how they complement each
other, identify and build on existing examples of coordination
across the LCC Network, and make adjustments as appropri-
ate. At the regional scale, LCC coordinators and CSC federal
directors should coordinate their activities, including calls for
proposals, as much as possible to avoid duplication of effort.
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EARLY ACCOMPLISHMENTS OF THE LCCs

The FWS developed the Science Investment and
Accountability Schedule (SIAS) to evaluate individual
LCCs. Each LCC is asked to conduct a self-evaluation using
the SIAS instrument and submit it to the Network coordina-
tor. This self-evaluation tool is currently the only formal
LCC assessment that is conducted regularly. The committee
reviewed the self-assessments of the individual LCCs and
other materials provided by the LCC Network to evaluate
what has been accomplished to date.

Despite the relative youth of the program, numerous
objectives and milestones have been achieved by individual
LCCs, especially related to developing partnerships and col-
laborative governance as well as identifying shared conserva-
tion goals. Each of the 22 self-directed LCCs appointed staff
coordinators, science coordinators, and a steering committee;
developed a governance structure; and convened a steering
committee to develop a common set of goals. Most LCCs
have identified shared conservation and research priorities for
use by all partners, and a few LCCs are developing Landscape
Conservation Designs. All LCCs and their steering commit-
tee members have initiated a critical first step in adapting
to the impacts of climate change by developing vulnerabil-
ity assessments. In fact, they all have developed vulnerability
assessments for at least 33 percent of their geographic area
and/or 33 percent of their priority resources.

In addition, progress has been made toward the LCC
Network’s goal to advance science; a considerable amount of
scientific work has been funded and disseminated to resource
managers. For example, 142 projects are funded under
the “data acquisition and development” category, and 221
projects are funded under the “decision support” category.
Although it was beyond the committee’s scope to look at all
of the research projects and activities undertaken by each
LCC, the committee did hear from several stakeholders that
anumber of tools and research results have already improved
resource management decisions and helped develop more
cost-effective management options.

The committee concludes that the individual LCCs can
point to many early accomplishments, and have made
progress toward the LCC Network’s high-level goals
related to addressing conservation strategy, developing
collaborative conservation, and advancing science for
conservation.

EVALUATING PROGRESS FOR THE
NATIONAL LCC NETWORK

The committee found it difficult to determine whether
the LCC Network had resulted in measurable improvements
in the health of fish, wildlife, habitats, and cultural resources.
One significant limitation is the youth of the program. Most
of the individual LCCs were initiated only 4 or 5 years ago,
whereas conservation efforts typically take many years or

A REVIEW OF THE LANDSCAPE CONSERVATION COOPERATIVES

decades to demonstrate measurable changes in the health
of resources. Thus, it is too early to expect to see much
improvement in the status of habitat, fish, and wildlife.

In addition, the LCC Network poses some unique chal-
lenges with regard to evaluating progress. Because the LCCs
do not have the authority to deliver conservation actions, but
instead rely on their partners to implement the on-the-ground
management objectives, it becomes particularly challenging
to measure conservation outcomes. In other words, while
it is clear that improved coordination among these partners
is needed to reach their shared conservation goals, it is not
straightforward to measure the added value of the coordi-
nation. This, in turn, makes it challenging to measure and
document how the LCCs contribute to improved manage-
ment of fish, wildlife, habitats, and cultural resources. While
acknowledging these challenges, it is important to attempt to
articulate conservation measures for the purpose of evaluat-
ing and guiding LCCs’ progress toward their stated goals.

Finally, it is important to recognize that the LCC Net-
work must contend with a tension between demonstrating
how individual LCCs meet the goals of their respective part-
ners versus the goals of the federal government as required
by legislation. The LCCs are designed to respond to their
stakeholder needs; yet, as part of the federal government they
are required to report on accomplishments to Congress. Thus,
it is unclear at this point what evaluation and attribution
process could link actions on the ground by partners of the
LCCs to the planning effort of an individual LCC or the LCC
Network as a whole to meet congressional requirements. In
addition, it is not apparent to the committee how the strategic
planning effort at the scale of the entire network of 22 LCCs
(shown in Figure S.1) will result in actions on the ground.

Recommendation: The LCC Network should improve its
evaluation process to better capture the contributions made
by all partner agencies or groups toward common objec-
tives. In particular, to demonstrate the effectiveness of the
individual LCCs and the LCC Network, the evaluation pro-
cess should measure how resources invested in any portion
of the LCC Network further the goals of the LCC Network
and their partners. The efforts invested in the LCCs and the
LCC Network consist of (1) federal funding allocation via
the FWS, (2) partners’ in-kind contributions via staff time or
technical expertise, and (3) funding from other state/federal
agencies or private partners.

DEMONSTRATING BENEFITS TO
LCC PARTNERS AND THE NATION

Ultimately, the LCC Network needs to demonstrate
measurable benefits to its partners and the nation. This will
require a framework that can connect needs and actions at
a regional scale with conservation priorities identified at a
network scale. The LCC Network has taken some steps in
this direction by developing the LCC Network Strategic Plan
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and implementing the SIAS to evaluate individual LCCs.
The committee has identified several ways that these efforts
could be improved, particularly to address challenges in
aggregating the achievements of individual LCCs to measure
the progress toward network-wide goals.

An effective evaluation process must consider the pro-
grammatic goals, the reporting requirements, and the intended
audience for the evaluation. Because the LCC Network is
a federal program, its evaluation process needs to conform
to guidelines set by the Office of Management and Budget
(OMB) to demonstrate the performance of the program. It
also needs to be able to evaluate the collaborative processes,
which constitute a central programmatic goal of the LCCs and
a relatively unique goal of a federal program.

The committee reviewed the goals and objectives in
the LCC Network Strategic Plan and compared them to the
benchmarks contained in the SIAS, and concludes that the
SIAS provides a meaningful initial evaluation of the individ-
ual LCCs. Specifically, the performance metrics categories
(process, outputs, and outcomes) in the SIAS conform with
guidelines from OMB; the metrics align with some of the
goals in the LCC Network Strategic Plan to some degree; and
the metrics enable aggregation across the individual LCCs.

However, the SIAS tool falls short in the following
ways: it is not based on the LCC Network Strategic Plan,
and thus it does not assess progress toward the network goals
and it does not measure how the LCCs and the LCC Network
contribute to the goals of their partners. Most notably, the
SIAS does not currently include a process to measure the
outcomes that result from the collaborative process and its
partners’ on-the-ground conservation efforts. Although this
FWS evaluation approach meets the agency’s federal report-
ing requirements, the current metrics are not well suited for
measuring the value added by the LCCs.

Recommendation: The FWS, in its next iteration of the
SIAS, should (1) identify how and where the SIAS relates
to elements of the LCC Network strategy; (2) identify the
benchmarks associated with each Activity Area and con-
tinue that exercise by (a) classifying benchmarks as short,
medium, or long term and (b) ensuring that benchmarks are
adequately developed for and assigned to each SIAS Activity
Area; and (3) begin the process of identifying, to the extent
feasible and practicable, costs relative to returns on invest-
ment associated with achieving each benchmark.

The LCC Network Strategic Plan describes the network-
wide goals and objectives, and therefore could provide a
useful framework for metric-setting. However, the commit-
tee found that the plan does not always distinguish clearly
between the conservation goals or objectives it is trying to
achieve, and the processes and means by which it aims to
achieve those conservation goals. There is some redundancy
among plan “objectives” as well as some misplacement of
objectives within main goals. As a result, the LCC Network

Strategic Plan does not provide a clear hierarchy for goals
and objectives. If revised, the plan could be used to develop
an efficient set of metrics for evaluating LCC Network
activities.

Developing metrics for the network as a whole may best
be incorporated into an evaluation tool that is complementary
to, but separate from, the STAS. Because the STAS is an FWS
product that is reflective of the agency’s own goals and objec-
tives and is needed for federal reporting requirements, the
LCC Network as a whole may consider an additional evalua-
tion framework that can better capture goals, objectives, and
measurements of the individual LCCs and allow aggregation
toward network-wide progress evaluation.

Recommendation: Establishment of metrics at the individ-
ual and network-wide scales should become a high priority.

e Metrics should be developed to measure each LCC’s
unique goals, yet be consistent enough across LCCs to permit
aggregation to a network scale.

e The criteria used to rate the performance of the LCC
Network as a whole, and its components, should be closely
related to the objectives that they are intended to evaluate
and articulated clearly enough that any evaluator with access
to the same information about the LCC Network could apply
those criteria consistently.

e To more clearly demonstrate relevance to the stated
purpose and goals of the LCC Network, as well as to better
define the FWS role in support thereof, the SIAS Activity
Areas and benchmarks should be written in a manner that
clearly aligns with the LCC purpose and goals, as captured
in the LCC Network Strategic Plan or its next iteration.

CONCLUDING REMARKS

The nation needs a landscape approach to conservation.
Implementing landscape approaches in the United States is
challenging because of the multitude of federal, state, local,
and tribal jurisdictions, as well as numerous private land-
holders and stakeholders. The LCC Network initiated by
DOI aims to address this national need. Many other programs
are also striving to address regional conservation challenges.
However, only the LCC Network is designed to address this
need at a national scale for all natural and cultural resources,
and to bridge from research to management.

As reported in the LCC self-assessments, individual
LCCs have identified conservation priorities and undertaken
many projects that will enable them to contribute to improved
resource management. Evaluating progress at the network-
wide scale has been more challenging because the program is
still relatively new and because it needs better ways to measure
the outcomes that result from the collaborative process and
to link the conservation efforts undertaken by partners with
network-wide goals and objectives. Improving their evaluation
process will allow the LCCs and the LCC Network to dem-
onstrate measurable benefits to their partners and the nation.
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Assuming the LCC Network successfully implements its
strategic plan, the LCCs will provide an important process by
which stakeholders can engage at the landscape scale to set
strategic conservation priorities that can span interest groups,
disciplinary expertise, and sectoral approaches. This report
provides guidance to further improve on the ability of the
LCC Network to deliver on its vision of “landscapes capable
of sustaining natural and cultural resources for current and
future generations.”?

2 LCC vision statement: https://lccnetwork.org/about/about-lccs.
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he U.S. tradition of conserving fish, wildlife, habitats,
and cultural resources dates to the mid-19th century.
States have long sought to manage fish and wildlife
species within their borders, whereas many early federal con-
servation efforts focused on setting aside specific places as
parks, sanctuaries, or reserves. Starting in the 1960s, several
federal laws were passed to provide additional protection
for individual species and particular natural resources. Most
states have similarly expressed a commitment to conserva-
tion in their constitutions and statutes, and over time, federal
and state legislation has created a complex tapestry of legal
frameworks for cultural and natural resource conservation.
Conservation of habitats, species, ecosystem services, and
cultural resources in the face of multiple stressors requires
governance structures that can bridge the geographic and
jurisdictional boundaries of the complex socio-ecological
systems in which landscape-level conservation occurs
(Jacobson and Robertson, 2012; Bodin et al., 2014).
Furthermore, in recent decades, conservation practitioners
and scientists gained greater appreciation of broader eco-
system dynamics that extend beyond geographic or political
boundaries, as well as the increasing stress on ecosystems due
to human activities. Human activity has altered the surface
of the Earth more substantially during the past half-century
than at any time in history, and nearly half of Earth’s land
surface is used to grow crops and pasture animals (Foley et al.,
2005; NRC, 2010). These changes in land use are threatening
biological diversity, such that approximately 10-20 percent of
species in well-known taxonomic groups are currently threat-
ened with extinction (Pimm et al., 2014; ITUCN Red List!).
With advances in landscape ecology over the past
quarter-century, conservation planners, scientists, and
practitioners began to stress the importance of conservation
efforts at the scale of landscapes and seascapes (see Box 1.1
for a definition of landscapes and the landscape scale).
These larger areas were thought to harbor relatively large

I'See http://www.iucnredlist.org.

numbers of species that are likely to maintain population
viability and sustain ecological processes (e.g., migration)
and natural disturbance regimes—often considered critical
factors in conserving biodiversity (Schwartz, 1999; Soulé
and Terborgh, 1999; Groves et al., 2002; Noss, 2002; Groves,
2003). Further, loss of biodiversity can have widespread
consequences, including regional or global socioeconomic
impacts or alterations to biophysical processes. By focusing
conservation efforts at the level of whole ecosystems and
landscape, practitioners can better attempt to conserve the
vast majority of species in a particular ecosystem. Still, some
species will not be well protected by a broad, ecosystem-
level approach and will require species-level strategies
(Noss, 1987; Hunter et al., 1988).

Because the loss of species and degradation of landscapes
can reduce the availability of ecological goods and services on
which humans depend, a balance between economic develop-
ment and conservation of ecological integrity is needed (e.g.,
NRC, 2004). For example, pollinators are critically important
to agricultural production, and the decline of honey bees in
North America is a concern (NRC, 2007). The landscape
approach to conservation aims to balance all human uses of a
particular landscape (e.g., agriculture, ranching, energy devel-
opment, hunting, recreation, etc.) with the need to conserve
natural and cultural resources for future generations.

Successfully addressing the large-scale, interlinked
problems associated with landscape degradation will neces-
sitate a planning process that bridges different scientific
disciplines and crosses sectors, as well as an understanding
of complexity, uncertainty, and the local context of conserva-
tion work (Reyers et al., 2010; Curtin, 2015). The landscape
approach to conservation aims to develop shared conserva-
tion priorities across jurisdictions and across many resources
to create a single, collaborative conservation effort that can
meet stakeholder needs.

Conservation scientists conclude that working at land-
scape scales is likely to be more effective for addressing cur-
rent threats to biodiversity, such as widespread conversion
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Landscape scale: “The term ‘landscape scale’ can represent many different spatial scales depending on the resources
being managed. For the purposes of this report, a ‘landscape’ is defined as a large area encompassing an interacting mosaic
of ecosystems and human systems that is characterized by a set of intersecting management concerns. The landscape is not
defined by the size of the area, but rather by the interacting elements that are meaningful to the management objectives.
In addition, for the purposes of this report, the term ‘landscape’ encompasses watersheds and marine environments that
match the above description” (for the purposes of this report, the committee adopts the definition of “landscape scale”
from the President’s Priority Agenda: Enhancing the Climate Resilience of America’s Natural Resources [Council on Climate

Preparedness and Resilience, 2014]).

Landscape approach: “The ‘landscape approach’ seekls] to provide tools and concepts for allocating and managing
land to achieve social, economic, and environmental objectives in areas where agriculture, mining, and other productive
land uses compete with environmental and biodiversity goals” (Sayer et al., 2013).

of native landscapes for human use (e.g., agriculture, energy
development, and urbanization), human population growth,
and climate change (Franklin, 1993; Groves et al., 2002;
Scherr and McNeely, 2008). This focus on landscapes and
seascapes in conservation of natural and cultural resources is
prevalent throughout the world today, including within fed-
eral agencies (FWS,2013a), nongovernmental organizations
(NGOs; e.g., Pressey and Bottrill, 2009; McKinney et al.,
2010), and local land-use planning agencies (Marsh, 2010),
and in the movements toward ecological networks such as
the Natura 2000 network in Europe (Kati et al., 2015).

LANDSCAPE CONSERVATION COOPERATIVES

In response to the aforementioned large-scale challenges
facing conservation planners and resource managers, the
U.S. Department of the Interior (DOI) launched the Land-
scape Conservation Cooperatives (LCC) Network to enhance
the landscape-level approach to conservation. Secretary Ken
Salazar established the LCC Network on September 14,
2009, by DOI Secretarial Order No. 3289. Section 3(c) of
the order reads as follows:?

3(c) Landscape Conservation Cooperatives. Given the broad
impacts of climate change, management responses to such

impacts must be coordinated on a landscape-level basis.
For example, wildlife migration and related needs for new
wildlife corridors, the spread of invasive species and wildfire
risks, typically will extend beyond the borders of National
Wildlife Refuges, Bureau of Land Management lands, or
National Parks. Additionally, some bureau responsibilities
(e.g., Fish and Wildlife Service migratory bird and threatened
and endangered species responsibilities) extend nationally
and globally. Because of the unprecedented scope of affected
landscapes, Interior bureaus and agencies must work together,
and with other federal, state, tribal and local governments,

2 Material in bold italics reflects amendments made to this order on
February 22, 2010.

and private landowner partners, to develop landscape-level
strategies for understanding and responding to climate change
impacts. Interior bureaus and agencies, guided by the Energy
and Climate Change Council, will work to stimulate the
development of a network of collaborative “Landscape Con-
servation Cooperatives.” These cooperatives, which already
have been formed in some regions, will work interactively
with the relevant DOI Climate Science Center(s) and help
coordinate adaptation efforts in the region.

Thus, the LCC Network was initiated to complement
and add value to the many ongoing federal, state, tribal,
and nongovernmental efforts to address a problem that this
committee calls “the conservation challenge.” This chal-
lenge is conserving species, habitats, ecosystem services,
and cultural resources across jurisdictions, landscapes, and
even national borders in the face of large-scale and long-term
threats, including climate change.

IMPLEMENTATION OF THE SECRETARIAL ORDER:
THE LCC NETWORK STRUCTURE AND FUNCTION

The intent of the Secretarial Order was to design a coop-
erative effort that can bridge jurisdictional boundaries across
agencies within DOI as well as across other federal, state, and
tribal agencies, and private lands. To implement this Secre-
tarial Order, DOI charged the U.S. Fish and Wildlife Service
(FWS) and other DOI bureaus with establishing the LCCs,
and the U.S. Geological Survey (USGS) with establishing
the Climate Science Centers (DOI, 2011).

Because of the FWS’s experience with the Migratory
Bird Joint Ventures program (Joint Ventures), the FWS used
the Joint Ventures as a model to define the structure and
function of the LCC Network. The Joint Ventures are col-
laborative partnerships organized to support conservation
of migratory birds (for additional information on the Joint
Ventures, see Chapters 5 and 6). The geographic boundaries
for the individual LCCs were based on the National Geo-
graphic Framework for landscape-scale conservation that
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was developed in partnership between FWS and USGS staff
(Millard et al., 2012). Consequently, the network consists of
22 individual LCCs, which together cover all of the United
States, including U.S. island territories and nations in the
Pacific and Caribbean, as well as parts of Canada and Mexico
(see Figure 1.1).

Once the geographic boundaries were determined, nine
LCCs were established in 2010 and the remaining 13 were
established in 2011 and 2012. Seven LCCs include Canadian
membership and land, while three extend into Mexico. Each
LCC has its own governance structure, including a steering
committee (described further below).

The administration and staff for each LCC is currently
supported financially by a federal or state agency. The FWS
receives allocations within its budget for administrative
and science support for the LCCs. For fiscal year 2014 (FY
2014), the FWS budget provided $14.4 million in funds for
managing the LCCs and $10.8 million for science support.
The FY 2014 budget also allocated 71 full-time employees
for the LCCs. The FY 2015 allocations were roughly the
same ($14 million for LCCs and $10 million for science sup-
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port). In FY 2015, funding for individual LCCs was between
$400,000 and $800,000 for each LCC including its science
support. Some of the science support is pooled to fund
multi-LCC efforts. For 17 LCCs, the FWS provides full-time
equivalent funding for the LCC coordinator and the science
coordinator. The other five LCCs also receive staff support
from other federal agencies, namely the Bureau of Land
Management, the Bureau of Reclamation, the National Park
Service, and the U.S. Forest Service. State fish and wildlife
agencies also directly contribute to the support of five LCCs.

Each LCC has a volunteer steering committee whose
membership typically includes representatives from federal
and state agencies, tribes, universities, the private sector,
and NGOs. Each steering committee has a chair and a vice
chair (or co-chairs), more than two-thirds of whom have been
state members. The size of the steering committees varies,
but most often ranges between 22 and 26 members; the pro-
portion of federal membership in each steering committee
varies from slightly under one-third to one-half of the total
members. Steering committee members and staff formulate
shared priorities and objectives, and most have developed
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A REVIEW OF THE LANDSCAPE CONSERVATION COOPERATIVES

The National Academy of Sciences will convene an ad hoc committee to examine the Landscape Conservation Co-
operatives (LCC) program. This committee will evaluate the purpose, goals, and scientific merits of the program within the
context of similar programs, and whether the LCC program has resulted in measurable improvements in the health of fish,

wildlife, and their habitats. This will include

1. An evaluation of the scientific merit of the LCC program and its goals.
2. A comparison of the stated purpose and goals of the LCC with other similar programs. How are these programs
similar, and how do they differ? Is there substantial overlap in their mission and purpose? If so, is there rationale for
and benefit from this overlap? Is there sufficient coordination with these related programs?
3. A comparison of the types of projects, activities, and collaborations supported by LCC and related programs.
¢ Do the projects, activities, and collaborations supported by the LCC program overlap significantly with the
traditional portfolio of other FWS programs (as the primary sponsoring agency)? Is there sufficient coordination
and integration with these related programs? What benefit, if any, is gained by moving and/or consolidating this
work within the LCC program? What effectiveness or efficiency is lost, if any, by housing this work within the
LCC program? What changes can the FWS consider to address concerns?

¢ Do the projects, activities, and collaborations supported by the LCC program overlap significantly with the
portfolio of related programs in other agencies? Is there sufficient coordination with these related programs?

4. An examination of the evaluation process for the LCC program. What is the FWS’s strategy to assess the effective-
ness (output and outcomes) of the LCC program? What are reasonable short-, medium-, and long-term metrics for
the effectiveness of the LCC program in achieving its stated purpose and goals?

5. An assessment of the impacts of the LCC program at various scales. What goals (and/or objectives) have been achieved?
What improvements in managing and conserving habitat and fish and wildlife species might be reasonable to expect
from the LCC program in the time frame it has existed? What longer-term impacts are likely to be realized?

strategic priorities in regard to conservation plans, studies,
monitoring programs, infrastructure, tools, and expertise.
LCCs aim to leverage resources, and partners typically con-
tribute staff and financial resources or potentially contribute
by developing and taking joint actions. Although the 22 self-
directed LCCs need to be responsive to their own conserva-
tion issues, the program is intended to function as a network
to respond to conservation challenges at broad multi-LCC
scales too. Thus, while each LCC has unique characteristics
and challenges specific to its geography, the individual LCCs
also have the opportunity to scale up efforts and work with
neighboring LCCs or other partnerships.

In 2010, the Udall Foundation’s U.S. Institute for Envi-
ronmental Conflict Resolution created an interagency LCC
strategy team comprising federal, state, tribal, and NGO
representatives to evaluate whether a higher-level policy
body was needed to help move the LCC Network forward.
There was consensus among the participants who then
worked to develop a charter and select members for this new
volunteer group, called the LCC Council, which met for the
first time in 2014. To help provide a common vision for the
LCCs, representatives from all 22 LCCs and network-level
staff developed a network-wide strategic plan in 2014 build-
ing on the common themes across LCCs. The LCC Network
Strategic Plan (LCC, 2014) lays out four main goal areas for
the LCCs to address: conservation strategy, collaborative
conservation, science, and communication. LCCs aim to pro-

vide decision support and conservation assessments, develop
conservation priorities across jurisdictional boundaries,
coordinate among agencies at different levels, and collabora-
tively develop monitoring needs. LCCs also provide funding
for research in support of management and data integration.
Finally, LCC partners can identify and contribute through
actual conservation efforts and resource management actions
within their authorities and jurisdictions.

ORIGINS OF THIS STUDY

This review of the LCC Network was congressionally
mandated in 2014. Accompanying the amendments made
by the U.S. House of Representatives to the U.S. Senate’s
amendments of H.R. 3547, the Consolidated Appropriations
Act of 2014 was a report in the Congressional Record.? The
report included the following language related to the appro-
priations for DOI:

From within the funds provided for LCC activities, the
[Fish and Wildlife] Service is directed to contract with the
National Academy of Sciences to evaluate: (1) the purpose,
goals, and scientific merit of the program within the context
of other similar programs; and (2) whether there have been
measurable improvements in the health of fish, wildlife, and
their habitats as a result of the program.

3160 Cong. Rec. H973 (2014).
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INTRODUCTION

Following receipt of this congressional directive, the
FWS worked with the National Academies to develop a state-
ment of task that would address the congressional request
and respond to their needs for a comprehensive review of
the LCC Network (see Box 1.2).

THE COMMITTEE’S APPROACH AND
REPORT ROADMAP

The committee provides its comprehensive evaluation
on the scientific underpinnings of the program, including
relevant findings from the science of conservation and social
science of resource management, in Chapter 2 (Statement of
Task [SOT] Item 1). Given the focus of the congressional
request on “improvements in the health of fish, wildlife, and
their habitats,” the committee’s report focuses on LCCs’ role
in natural resource management, while still recognizing the
need to include cultural resource management as part of the
LCC portfolio as intended by the Secretarial Order. Chapter 3
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reviews in greater detail the merit of the programmatic goals
of the LCC Network Strategic Plan (SOT Item 1) and briefly
discusses how the LCC Network structure and function can
contribute to achieving such goals. To ensure effective pro-
grammatic evaluations in the future, the committee reviews
the FWS’s process for evaluation and provides guidance for
setting effective metrics for the LCCs and the LCC Network
in Chapter 4 (SOT Item 4). A review of related programs
and the coordination among these programs is provided in
Chapter 5 (SOT Items 2 and 3). Chapter 6 discusses some
early achievements of the LCCs and likely long-term impacts
and outcomes of landscape-scale conservation (SOT Item 5).
The committee’s main conclusions and recommendations are
summarized at the ends of Chapters 2-5, while Chapter 6
includes conclusions in the main body as well as at the end.
The committee provides two case studies in Appendixes
A and B and provides guidance for developing Landscape
Conservation Designs in Appendix C.
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his chapter addresses Item 1 in the committee’s state-

ment of task: “an evaluation of the scientific merit

of the Landscape Conservation Cooperatives (LCC)
program and its goals.” The committee interpreted this item
as asking whether a national program focused on developing
a landscape approach to conservation has scientific merit,
and if so, whether the LCC program has made use of current,
relevant science. Therefore, this chapter reviews the develop-
ment and underpinnings of conservation science with a focus
on landscape scales. It also discusses modern approaches to
conservation with the aim of evaluating the degree to which
the LCC program has incorporated this body of work.

HISTORY OF LANDSCAPE-SCALE CONSERVATION

The United States has a long history of conserving large
areas even though many 19th- and early 20th-century wild-
life conservation efforts in the United States were primarily
focused at relatively local scales, and undertaken by state or
federal authorities or individual landowners. The committee
can point to a few examples of early, large-scale conservation
efforts. The Migratory Bird Treaty Act of 1918 was intended
to provide further protection for birds, in addition to earlier
legislation that protected them from market hunting, and it
was followed by the Migratory Bird Conservation Act of
1929.! That act, according to its preamble, was

an act to more effectively meet the obligations of the United
States under the Migratory Bird Treaty with Great Britain
by lessening the dangers facing migratory game birds from
drainage and other causes, by acquisition of areas of land and
of water to furnish in perpetuity reservations for the adequate
protection of such birds; and authorizing appropriations for
the establishment of such areas, their maintenance and im-
provement, and for other purposes.

Note that this preamble expressly envisions establishing
refuges in a landscape and the one threat it mentions—

! Chapter 257, approved Feb. 18, 1929, 45 Stat. 1222.
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drainage —is a landscape-scale threat. Passage of the act led
to the establishment of wildlife refuges on major flyways to
protect migratory birds, an early implementation of land-
scape-scale conservation. The Taylor Grazing Act of 1934,
which provided for management of grazing on public lands,
also was a response to a landscape-scale threat, overgrazing
on western rangelands.

Despite the above examples, many environmental
threats at the time that conservation and systematic land
management began continued to be perceived as local. How-
ever, many recent threats to natural resources occur at much
larger spatial scales. Ecosystem degradation is occurring
at an unprecedented rate due to resource extraction, urban
expansion, air and water pollution, deforestation, agriculture
expansion, and climatic changes. Whether it is wildfires
over millions of acres, endangering human lives and prop-
erty as well as economically and environmentally valuable
resources, the cumulative impacts of thousands of dams
disrupting natural flow regimes in large and small water-
sheds, the regional impacts of climate change on natural
and cultural resources including people, or invasive species
that alter the structure and function of entire ecosystems,
it is clear that the most significant conservation challenges
facing the United States today transcend administrative and
geopolitical boundaries.

The scale of the conservation response does not yet
match that of these threats. Scaling up conservation efforts
and engaging a range of stakeholders across jurisdictions
becomes necessary to muster a response proportional to
the threats. Transboundary conservation also increases the
capacity for finding solutions. For example, groups such
as the Fire Learning Network facilitate structured learning
across geopolitical boundaries primarily by establishing
trust (Goldstein and Butler, 2012). This learning often
brings benefits to conservation management at a local
scale where conception, design, and building of local sup-
port may have been challenging without transboundary
collaboration.
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Landscape-scale conservation is not an idea only of
the past few years (Turner, 1989; Dunning et al., 1992; see
Box 1.1 for definition of landscape). Scientists and resource
managers have long understood that important threats to nat-
ural resources operate at a landscape scale, and so effective
management may require a large-scale view of systems. For
example, state agencies and nongovernmental organizations
have developed a landscape-scale conservation effort for
the greater sage-grouse (see Appendix A). However, the fact
that landscapes span jurisdictional and institutional bound-
aries complicates efforts to implement conservation at the
landscape scale. Here, we briefly describe the recent history
of federal landscape-scale conservation approaches, both to
show that the LCCs are not the first attempt to address this
problem and to show that effective landscape-scale manage-
ment requires careful attention to institutional design. No one
entity is capable of carrying out landscape-scale management
by itself. By its nature, landscape-scale conservation requires
partnerships or at least coordination among the entities that
share authority across a landscape. These partnerships can
be both difficult to create and difficult to sustain over time.

Significant federal emphasis on a landscape approach
to conservation dates back at least to the mid-1980s, but it
became prominent in the 1990s. The first major landscape
approach to conservation for the U.S. Fish and Wildlife Ser-
vice (FWS) was the North American Waterfowl Management
Plan, signed by the United States and Canada in 1986 (FWS
and Environment Canada, 1986). Recognizing that coopera-
tive harvest management efforts, which had been in place
since the 1916 Convention for the Protection of Migratory
Birds, were inadequate to protect the continent’s waterfowl,
the two nations agreed to undertake cooperative planning for
habitat protection (for additional description of landscape-
scale conservation at the FWS, see Chapter 5).

Enthusiasm for large-scale management efforts grew
rapidly in the scientific community and among conservation
practitioners (Agee and Johnson, 1989; Clark et al., 1991;
Slocombe, 1993). Within a few years, spurred by a series of
perceived crises under the Endangered Species Act (ESA)
of 1973, regional ecosystem management had become a
leading strategy in the federal conservation toolkit. The
National Park Service’s National Heritage Area program was
initiated 30 years ago in recognition of the need to preserve
cultural resources across the nation beyond the National
Park Service’s boundaries (see Chapter 6 for further discus-
sion). Shortly after taking office, the Clinton Administration
endorsed the concept (Gore, 1993). Regional plans were
developed for protection of endangered species habitat in
the forests of the Pacific Northwest, for restoration of the
Florida Everglades, and for coastal sage scrub conservation
in southern California (e.g., Frampton, 1996).

The landscape approach to conservation has been pio-
neered and embraced by nongovernmental organizations;
community-based groups; universities; state, local, and tribal
governments; and many other nonfederal actors. They have
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developed a variety of approaches to work across boundaries
to achieve multiple objectives. The sage-grouse case study
in Appendix A is a prime example. Similarly, The Nature
Conservancy undertook its largest land acquisition to date
with the Gray Ranch in New Mexico in 1990, and this effort
evolved into a major multi-organizational landscape project
known as the Malpai Borderlands Project (Sayre, 2005). By
the late 1990s, The Nature Conservancy had launched scores
of landscape conservation projects across the United States
aiming to develop functional landscapes at multiple scales
(Poiani et al., 2000). These efforts featured several common
elements: all involved management beyond traditional politi-
cal and institutional boundaries, emphasizing cooperation
and coordination among participating entities; most focused
on the production and use of needed scientific information
and endorsed the concept of adaptive management, updating
management strategies in light of learning over time.

CONSERVATION CHALLENGES AT
THE LANDSCAPE SCALE

While the scale of conservation varies with the species
and issues being considered, achieving landscape-scale con-
servation can be quite challenging. In part, this is because of
the multiple uses that are demanded of many if not most land-
scapes and seascapes—to provide food, energy, water, and
other goods and services for people while maintaining eco-
system functioning and biological diversity. The large area
covered by most landscapes and seascapes, the complexity
of the social and ecological communities within them, and
the challenges of research designs provide a scientific basis
for conservation (Eigenbrod et al.,2011; Baylis et al., 2015).
These factors make landscape-scale conservation difficult
(Lawler et al., 2014), and they require a broad scientific base
that includes both natural and social sciences.

Climate change and its effects on sea level rise, on the
survival of species and ecosystems, and on other aspects of
human and natural systems provide challenges—but also
incentives —for landscape-scale conservation efforts (e.g.,
NRC,2010). The synergistic interaction of climate and land-
use change (Ellis et al., 2010; Theobald, 2014) in the United
States adds to the complexity of the challenge. Although
anthropogenic features cover a relatively small portion of
the western United States (13 percent), the human footprint
disproportionately affects areas of high biodiversity such
as valley floors and stream margins, further exacerbating
ecosystem and wildlife management challenges (Leu et
al., 2008). This may very well be an underestimate of the
human footprint. For example, Forman (2000) argued that
the ecological effects of roads extend outward for more
than 100 meters, resulting in his estimate that about one-
fifth of the U.S. land area is directly affected ecologically
by public roads (see also NRC, 2005a). At the same time,
land-use change, the further development of roads and other
infrastructure on many landscapes, and the effects of cli-
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mate change may also present opportunities for developing
landscape-scale solutions.

The size and distribution of landscapes will vary by the
mosaic of species, ecosystems, and human systems being
considered, and by the set of relevant management concerns.
For example, the greater sage-grouse (see case study on
sage-grouse in Appendix A) currently occupies 56 percent
of its historical range and was considered for listing under
ESA, primarily because of the loss and fragmentation of
its habitat (see Figure A.1), the sagebrush steppe landscape
covering all or parts of 11 states. Wyoming contains 40 per-
cent of the current greater sage-grouse population (Doherty
et al., 2010) and the FWS (2010) described the greatest
threats to the species as being poor grazing practices, wild-
fires, and agricultural conversion of sagebrush landscapes
to grasslands. The threats are exacerbated by displacement
from otherwise suitable habitat and functional habitat loss
due to energy and other infrastructure developments. Other
states that currently encompass the sage-grouse’s range
have far fewer greater sage-grouse, and the primary con-
cern for the species in the western portion of its range is
loss of habitat due to wildfire and the subsequent spread of
invasive plants. The other end of the spectrum of landscape
size and configuration is the example of the Cheat Mountain
salamander, which is only found above an elevation of about
3,000 feet within five counties in the Allegheny Mountains
of West Virginia (Pauley, 1993). Conservation of this spe-
cies depends on forest management, and 46 of the 60 known
populations occur entirely within the Monongahela National
Forest, simplifying protection of the species and its habitat.
So the size and configuration of landscapes from both a sci-
ence and conservation perspective are greatly influenced by
the conservation features that are the focus of research and
management attention.

INSTITUTIONAL CHALLENGES OF
LANDSCAPE-SCALE CONSERVATION

We have described the mismatch between jurisdictional
boundaries and threats to natural resources. In addition,
institutional mandates and responsibilities are divided and
fragmented. Authority for conservation of natural resources
has long been divided between the public and private sec-
tors, between federal and state governments, and among
individual agencies with distinct missions at both federal
and state levels. Management efforts that cross these institu-
tional boundaries inevitably face complexities and conflicts
(although wisely assembled coalitions can be powerful
forces for conservation).

A substantial challenge to conservation is fragmenta-
tion in land ownership. Land ownership in the United States
carries with it control over the vegetation growing from the
soil (except when these rights have been suspended through
an alternative legal arrangement, such as easements for
conservation or agriculture, or historical or cultural preser-

vation, or when other rights, such as for mineral extraction,
may affect private owners’ ability to exercise domain over
vegetation on their land). By contrast, states have authority
over wildlife, except for federally protected species. Native
American tribes may also have or share regulatory authority
on tribal lands. As a consequence, even where states have
conservation responsibility for fish and wildlife, they often
do not have control over their habitats.

Under the Property Clause of the U.S. Constitution,
the federal government has plenary authority over the lands
it owns. Since the late 19th century, the United States has
used that authority to dedicate lands to a variety of purposes,
encompassing both conservation and resource extraction.
Beginning in the early 20th century, the United States also
enacted a series of conservation statutes dealing with wild-
life. Today, the states retain primary regulatory authority
over most wildlife in most places, but federal regulation is
primary with respect to endangered species, migratory birds,
and marine mammals. In some cases, the boundaries between
federal and state authority are contested.

State management of wildlife populations is not
without complexity as well. States have laws giving them
authority over all or most species resident within the state;
all states manage fishing and hunting of resident species
within their borders, although hunting of migratory birds
and management of other federal trust species is done col-
laboratively with the FWS as allowed by federal regula-
tion. However, many species managed by states occur over
relatively large ranges covering several states. For example,
the greater sage-grouse occurs in 11 western states (see
Appendix A). State laws differ, sometimes significantly,
in how wildlife populations are managed. Although most
state agencies own or control some wildlife habitat, the
vast majority of habitat supporting state-protected wildlife
is managed by the aforementioned patchwork of public
and private ownership. Although these differences in state
wildlife laws and management do not seem to pose any
threat to the greater sage-grouse itself, they do need to be
taken into account in any conservation effort that includes
several states.

Within the state and federal governments, conservation
authority is frequently further divided or distributed among
agencies with different missions. Federal authority over
endangered species is divided between the FWS, which is
responsible for protecting terrestrial and freshwater spe-
cies, and the National Marine Fisheries Service in the U.S.
Department of Commerce, which is responsible for marine
species and anadromous fishes (except in Maine, where the
FWS has responsibility for Atlantic salmon in freshwater).
Federal land management authority is divided to varying
degrees among the U.S. Forest Service in the U.S. Depart-
ment of Agriculture, and the Bureau of Land Management,
the Bureau of Reclamation, the National Park Service, and
the FWS in the U.S. Department of the Interior. The U.S.
Department of Defense has extensive landholdings, and it
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engages in conservation when feasible given that its primary
mission is to ensure readiness of the nation’s military forces.
(The U.S. Army Corps of Engineers, in the U.S. Department
of Defense, does manage and operate considerable areas
around its dams, reservoirs, and dikes without a primary
mission of military readiness.)

Just as importantly, conservation efforts often come
into conflict with competing goals for the use of land among
both private landowners and other government agencies.
For example, in the arid west, water management by state
agencies and by the federal Bureau of Reclamation and the
U.S. Army Corps of Engineers has been in significant tension
with protection of endangered riparian and aquatic species
for decades (e.g., NRC, 2012). State wildlife management
agencies can find themselves in conflict with water and land
management agencies. Even within individual agencies,
there can be tensions between conservation efforts and other
goals. The National Forests and Bureau of Land Manage-
ment lands, for example, are managed for “multiple use,”
meaning that they are used for such activities as grazing,
timber, recreation, and mineral extraction. Finding the right
balance among those uses is often difficult and controversial,
both within the management agency and among external
constituents.

Conservation efforts at the scale of large landscapes
and seascapes are frequently complicated by this range of
stakeholders with divergent values and mandates, and who
are deeply invested in the outcome. In addition to federal and
state agencies, stakeholders include environmental organiza-
tions, industry associations, nearby property owners, com-
munities economically dependent on recreation or resource
extraction, and others, including faith-based organizations
(Hicks et al., 2015). These stakeholders may have a legal
right to participate in decision making. Even if the law does
not provide them with explicit participatory rights, they may
believe their interests deserve consideration.

There is growing evidence from theory and practice that
bottom-up stakeholder-driven processes are more likely to
achieve long-term conservation outcomes than top-down
driven ones. This evidence applies a variety of perspectives,
including those interested in the growing connections of
nature conservation efforts and human well-being (Milner-
Gulland et al., 2014), the U.S. experience in collaborative
conservation efforts and adaptive management at the land-
scape scale (Scarlett,2013), a global perspective on the goals
of nature conservation (Mace, 2014), and that of the scientific
researcher studying stakeholder involvement in conservation
(Young et al., 2013). Two recent and important examples
support this observation: establishing a migration corridor
for pronghorn in the Greater Yellowstone ecosystem (Berger
and Cain, 2014) and establishing a marine protected area
network under the auspices of state legislation in California
(Gleason et al., 2010).

A REVIEW OF THE LANDSCAPE CONSERVATION COOPERATIVES

LANDSCAPE APPROACH IN CONSERVATION

Although conservation biology has always had a strong
focus on the maintenance of long-term, persistent popula-
tions of individual species, it has more recently recognized
the importance of habitat conservation at larger scales, which
requires a landscape-scale management approach (e.g., Sayer
etal.,2013; Box 1.1). The landscape approach includes con-
sideration of the complex jurisdictional environments, where
ecological processes such as the migratory dynamics of a
species, the hydrological flow regime of a river, or the spread
of wildfire span many ecosystem types and geopolitical
boundaries. An elk population or other migratory ungulates,
for example, may spend the summer in high-elevation forest
on public lands, migrate downward through a mix of public
and private land, and then overwinter on private lands inten-
sively managed for agriculture.

As scientists and managers address conservation at the
landscape scale, we identify four overarching principles
that need to be considered. First, there is a need to focus
on both the biodiversity that occurs within these landscapes
and the ecological processes and services that are derived
from it. Second, species occur at different spatial scales and
respond to landscapes in different manners, and these factors
must be taken into account in the scientific methods used to
assess the status of species. Third, science and management
at landscape scales are complex and expensive, and require
innovative and collaborative approaches to efficiently utilize
the available resources. Fourth, which conservation features
or targets are addressed (which species, communities, eco-
systems, and/or processes), which threats are considered,
what science is brought to bear (e.g., ecological, economic,
social, and political), and how conservation and science chal-
lenges are conceptualized will have considerable influence
on whether successful conservation outcomes are reached.
Three key issues to consider in conceptualizing the landscape
approach follow:

1. Conserving biological diversity and ecosystem
processes (including services) at landscape scales. Doing
so requires addressing multiple spatial, temporal, and juris-
dictional scales. There is no single best methodology for
integrating ecosystem services into landscape conservation
plans, but there is an increasing number of guidance papers,
frameworks, and tools for doing so that landscape practi-
tioners can put to use (e.g., Kareiva et al., 2011; Bagstad et
al., 2013).

2. Addressing landscape-scale variation for different
priority issues. Different species perceive a landscape in
different ways, depending on their life histories, associations
with major vegetation types, and prey distributions, among
other things (Fischer et al., 2005). Betts et al. (2014) pro-
posed a species-centered approach using species-distribution
models and land-cover data to measure landscapes. This
variation in scale of species distribution and causes of the
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loss and fragmentation of habitat presents a challenge for
the LCC process, because each LCC was established with
fixed geographic boundaries (although there is a process
for adjusting boundaries;?> LCC Network, 2011). The LCC
boundary delineations were a result of thoughtful discussion,
but it was recognized that these boundaries were context
dependent. Fish boundaries often do not apply to birds, or for
management of large, migratory mammals. Cultural issues
do not even appear to have been part of the mapping efforts.
As such, boundaries will always be somewhat problematic.
To address the need for flexibility depending on the particular
conservation concern, the boundaries were meant to be per-
meable. Any program needs to be bounded and administered
through some structure (regions, districts, states, basins,
etc.), but flexibility in delineating and adjusting boundaries
does not need to hinder the conservation activities of the
program unduly.

3. Adaptive management at the landscape scale. Any
program that intends to achieve conservation outcomes at
the landscape scale will need to provide supporting scien-
tific data, analyses, and tools (e.g., Curtin, 2015). Perhaps
most important, these tools will need to be incorporated
into an overall management approach, preferably following
the principles of adaptive management. Although there are
many definitions of adaptive management, two reports by the
National Research Council (NRC, 2003, 2005b) discussed
the concept in detail as it applies to the landscape-scale res-
toration of the Everglades of South Florida, distinguishing
between active and passive adaptive management.

Walters and Holling (1990) defined three general ways
to structure adaptive management: (1) trial-and-error,
(2) active adaptive management, and (3) passive adaptive
management. According to these authors, the trial-and-error
or evolutionary approach (also referred to as disjointed
incrementalism by Lindblom, 1968) involves haphazard
choices early in system management while later choices
are made from the subset of choices yielding more desir-
able results. Active adaptive management strategies use
the available data and key interrelationships to construct
a range of alternative response models (scenarios) that are
used to predict short-term and long-term responses based on
small- to large-scale “experiments.” The combined results of
scenario development and experimentation are used by poli-
cymakers to choose among alternative management options
to identify the best management strategies. Passive adaptive
management is based on historical information that is used
to construct a “best guess” conceptual model of the system.
The management choices are based on the conceptual model
with the assumption that this model is a reliable reflection
of the way that the system will respond. Passive adaptive
management is based on only one model of the system and

2 In brief, the change must be proposed by a member of the steering
committee of an LCC (the “initiating LCC”), the abutting LCC(s) also must
agree to the change, and then the change has to be approved by the U.S.
Department of the Interior Climate Change Working Group or the LCC
Council once established and operational (it was not in 2011).

monitors and adjusts, while in active adaptive management
a variety of alternative hypotheses are proposed, examined
experimentally, and the results applied to management deci-
sions. (NRC, 2003)

Landscape Conservation Design (FWS, 2013a) is a
landscape-scale approach to refuge system planning that is
being adopted throughout the National Wildlife Refuge Sys-
tem and is a major objective in the LCC Network Strategic
Plan (Objective 2 under Goal 1 on Conservation Strategy;
LCC, 2014). The foundation of Landscape Conservation
Design is the FWS Strategic Habitat Conservation Frame-
work, which is essentially the FWS’s version of an adaptive
management framework. It is quite similar in nature to
the adaptive management framework of the Conservation
Measures Partnership (CMP, 2013), which is increasingly
being adopted as a standard by conservation organizations.
Although the Strategic Habitat Conservation Framework
does not explicitly mention “active adaptive management”
in its use of competing models and alternative hypotheses,
it clearly is designed to reflect active, rather than passive,
adaptive management.

SOCIO-ECOLOGICAL SYSTEMS IN
LANDSCAPE CONSERVATION

Conservation science has long recognized the interde-
pendence of people and nature (e.g., Marsh, 1864; Leopold,
1947) and the complexities of this relationship at different
scales. In modern terms, society receives a variety of benefits
(ecosystem services) provided by ecosystems, such as water,
food, and fiber that we harvest; the regulation of climate,
disease, disturbances, and the quantity and quality of water;
and the aesthetic, spiritual, and recreational connections to
the land and sea (MEA, 2005).

Much of the justification for landscape-scale conser-
vation is based on an understanding of nonhuman species
and their environments. However, there are equally valid
reasons to invest in landscape conservation based on our
understanding of how social systems work and interact with
ecological systems, often referred to in combination as the
socio-ecological system (see Figure 2.1). Socio-ecological
systems are nested sets of social and ecological factors that
interact to produce goods for society such as food, fiber, and
drinking water (Berkes and Folke, 1998). Conservation plan-
ners are increasingly focusing on socio-ecological systems as
they develop landscape-level conservation plans (e.g., Ban
et al., 2013; Curtin, 2015).

The diversity of stakeholders who exist in any given
socio-ecological system will have a considerable influence
on the conservation goals and outcomes for the associated
landscape. How well stakeholders are able to collaborate
in working toward mutual goals will ultimately be a major
factor in achieving conservation outcomes. As a result, “col-
laborative conservation” has become a central concept in
large-landscape conservation (Margerum, 2008; Mitchell et
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al., 2015). In their ground-breaking policy report on large-
landscape conservation, McKinney et al. (2010) noted 10
key elements of successful collaboration. Some of the most
important elements include leadership, the representation
of stakeholders, how the stakeholders make decisions and
govern themselves, the strategies and outcomes that are
deployed by collaboration, and the ability of a collaboration
of individuals and institutions to learn and adapt.

Social scientists evaluating the implementation of State
Wildlife Action Plans have developed a useful conceptual
model of collaboration for landscape conservation. A key
underlying assumption of collaboration in landscape con-
servation is that it requires learning among its participants
in order to be successful (Lauber et al., 2011). Three types
of learning appear to be important: social (relationships and
dialogue among participants), conceptual (developing new
ways to define problems and think about issues), and techni-
cal (developing new means to achieve objectives).

Cultures and livelihoods are just as sensitive to land-
scape processes and their jurisdictional controls as are natu-
ral resources, even though they can value aspects of the land-
scape differently. Nonetheless, cultural conservation also can
benefit from a landscape perspective. Ranching, for example,
often uses different landscape units spread across public and
private lands to support summer and winter grazing. Subsis-
tence and food security of indigenous communities usually
involves harvest of fish and wildlife from landscape mosaics
that cross multiple management jurisdictions. Farming often
depends on groundwater recharge from complex landscape
mosaics and influences nutrient delivery to downstream
rivers and estuaries. Irrigation using surface water depends

on a complex system of allocating water that considers native
flows, stored water, priority water rights, and return flows,
often extending throughout an entire river basin.

BOUNDARY ORGANIZATIONS

Some organizations are likely to be more effective than
others in engaging in landscape conservation efforts. Those
that may be more effective are ones that are able to bridge
the knowledge-action boundary (Cash et al., 2003; Cook
et al., 2013); that is, they understand the need for scientific
information and data to inform conservation interventions,
but they are also able to use such information in imple-
menting conservation strategies and actions. In some cases,
these organizations generate scientific information either
directly or indirectly, but they also consume that informa-
tion in advancing conservation actions that depend on the
underlying science. Organizations that are able to bridge
this knowledge-action boundary are referred to as boundary
organizations and often employ or are able to facilitate dia-
logue across groups of scientists as well as natural resource
managers and conservation practitioners who actually imple-
ment conservation. Nongovernmental organizations are
often examples of boundary organizations because of their
abilities to facilitate scientists, decision makers, and other
stakeholder groups across landscapes (Cook et al., 2013).
For example, the Ecosystem-Based Management Tools
Network? “provides a wide range of training and outreach
activities to connect practitioners with tools that incorporate

3 See http://www.ebmtools.org.
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natural and social science into decision making.” The design
and structure of LCCs suggest that they are intended to func-
tion as boundary organizations at large landscape scales by
fostering collaboration among managers and stakeholders
across multiple jurisdictions. It appears that in many cases,
they may be able to fill this role, and may become more
effective in fulfilling their missions if they are able to do so.

CHALLENGES OF LAUNCHING A
LANDSCAPE APPROACH

Given the complex jurisdictional arrangements described
above, it might not be surprising that the launch of the LCCs
under the direction of the FWS encountered some challenges.
First, this new program has been met with some criticism or
skepticism. In its information-gathering process, during both
committee meetings and informal phone conversations, the
committee learned that the program was initially perceived
by some stakeholders as a new federal mandate (as it was a
Secretarial Order), as federal overreach, as a new program
potentially decreasing funds for other, well-established FWS
programs, and as yet another collaboration when there were
already so many meetings to attend.

Because it was launched by a single agency in response
to a Secretarial Order, its initial launch ran counter to the
intent of the program and counter to the current social science
research that stresses the importance of early involvement
of relevant stakeholders to develop stakeholder engage-
ment, trust, and buy-in (Cash et al., 2003). Thus, during the
implementation, much of these initial perceptions needed to
be overcome first before trust could be built. Furthermore,
it appears that during the development of partnerships with
individual LCCs, many of the same partners that the FWS
typically engages were at the table. This could, in part,
explain why the initial efforts by the LCCs appear to be pri-
marily focused on natural resources, and why the methods
by which the LCCs plan to address cultural resources are still
not clear. As the LCCs evolve, benefits could be derived from
engaging other state partners such as state parks, water agen-
cies, and/or forestry agencies. This would serve to alleviate
some of the burden of coordination among state agencies.
The committee learned during its information-gathering
process that during the process of engaging stakeholders and
identifying their needs and priorities, a number of skeptical

stakeholders began to recognize the potential benefits of this
program.

CONCLUSIONS

Most of the major threats to conservation of natural
and cultural resources in the United States today, including
climate change impacts, occur at large spatial scales across
vast regions, often as a result of historical or current land-use
practices. To respond to these challenges, it is necessary to
understand the underlying science of large landscapes and
seascapes, and for different stakeholders and constituencies
to work together across federal, state, local, and private
jurisdictions. No single government agency, corporation, or
nongovernmental organization is capable of doing this alone.
The sage-grouse case study in Appendix A, based on a broad
partnership initiated at the state level, illustrates the benefits
from a landscape approach that helped avert the need for
listing the species under ESA.

LCCs were created to convene different stakeholders to
work together across geopolitical boundaries to take on these
large-scale conservation challenges, including providing and
further developing the underlying science capacity needed to
address these problems. The committee concludes that the
LCCs are appropriately based on modern conservation sci-
ence and that, in concept, their design and implementation
(with the exception of their initial launch) to date reflect an
appropriate scientific response to conservation challenges at
large scales.

The committee also concludes that the LCC boundaries
appear to be largely fixed, in contrast to the definition of a
landscape approach, which depends on the resources being
managed. However, there is great emphasis in the LCC
Network Strategic Plan to identify and address priorities that
span multiple LCCs. One way the LCC Network has dealt
with this matter is through initiating joint activities involv-
ing from two to seven LCCs (see Appendix B and further
discussion in Chapter 6). In addition, the LCC Network has
a process that allows for LCC boundaries to change under
some circumstances (LCC Network, 2011; see footnote,
p. 19). The committee applauds this flexibility, and encour-
ages the LCC Network to explore the degree to which short-
or long-term boundary changes can be helpful in achieving
the program’s mission.
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he committee was asked to assess the scientific merit

of the Landscape Conservation Cooperatives (LCC)

Network and its goals. In this chapter, the committee
discusses its approach to program evaluation in general,
followed by an evaluation of the goals and objectives
outlined in the LCC Network Strategic Plan (LCC, 2014;
Appendix F). The committee evaluates this plan’s goals and
objectives based on value-focused thinking (Keeney, 1992).
Furthermore, the chapter briefly discusses the structure and
function of the LCC Network. The committee was also
tasked to review the network’s evaluation process, which is
addressed in Chapter 4.

EVALUATING THE GOALS AND OBJECTIVES OF THE
LANDSCAPE CONSERVATION COOPERATIVES

Meaningful evaluation requires clearly articulated and
measurable objectives that reflect the mission of the program
being evaluated, and that are sensitive to the context for
which the program was initiated. Three kinds of objectives
are relevant to evaluation: ends, means, and process objec-
tives (Keeney, 1992; see Box 3.1).

The description of the LCC Network! can be parsed to
show ends, means, and process objectives:

With the signing of Secretarial Order No. 3289 [see Appen-
dix E], the Department of the Interior launched the Land-
scape Conservation Cooperatives (LCCs) to better integrate
science and management to address climate change and other
landscape scale issues. By building a network that is holistic,
collaborative, adaptive, and grounded in science, LCCs are
working to ensure the sustainability of our economy, land,
water, wildlife, and cultural resources.

The 22 LCCs collectively form a network of resource man-
agers and scientists who share a common need for scientific
information and interest in conservation.

I See http://lccnetwork.org/about.

23

to identify best
practices, connect efforts, identify science gaps, and avoid
duplication through conservation planning and design.

Vision

Landscapes capable of sustaining natural and cultural re-
sources for current and future generations.

Mission
A network of cooperatives depends on LCCs to:

¢ Develop and provide integrated science-based information
about the implications of climate change and other stress-
ors for the sustainability of natural and cultural resources;

* Develop shared, landscape-level, conservation objec-
tives and inform conservation strategies that are based
on a shared scientific understanding about the landscape,
including the implications of current and future environ-
mental stressors;

» Facilitate the exchange of applied science in the imple-
mentation of conservation strategies and products devel-
oped by the Cooperative or their partners;

* Monitor and evaluate the effectiveness of LCC conserva-
tion strategies in meeting shared objectives;

* Develop appropriate linkages that connect LCCs to ensure
an effective network.

Distinguishing properly between means and ends is
important because there may be many ways of success-
fully achieving a desired end, and it would be unfortunate
to preclude achieving such end objectives by too closely
prescribing the means by which an ends objective should be
pursued. In the LCC context, this is particularly important
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Value-focused thinking (Keeney, 1992) describes three types of objectives:

e Ends objectives express the underlying desirable qualities that the program is intended to enhance or create.

¢ Means objectives express ways of bringing those desirable qualities about through action.

¢ Process objectives express desirable qualities of the ways that decisions are made in the course of implementing a
program.

Value-focused thinking encourages distinguishing as clearly as possible between objectives that are desirable in them-
selves, the ends, and objectives that are desirable because of their anticipated effect on accomplishment of desired ends.
Both means objectives and process objectives are valuable in the latter sense. However, it is sometimes, and perhaps often,
the case that process objectives may express some qualities that are desirable for their own sake, as well as being desir-
able for their anticipated effect on ends. For example, people value how decisions are made highly enough that a decision
process that is perceived to be fair and responsive may even outweigh a substantively poor outcome in terms of overall
satisfaction (e.g., Lind and Tyler, 1988). Similarly, stakeholder engagement in the development of conservation priorities
can be viewed as a process, but in the context of the LCC program it is desirable for its own sake and can be viewed as an
ends objective. These examples illustrate that developing and distinguishing objectives using this value-focused framework
explicitly acknowledges the stakeholders’ biases and value judgments regarding whether an objective is a means, ends, or

process objective.

The value-focused thinking distinctions among ends, means, and process objectives are not entirely congruent with
the way the LCC planning documents use the terms “goals” and “objectives,” nor with the way that the Office of Manage-

" ou

ment and Budget (OMB) uses the terms “outcomes,

outputs,” and “process.” OMB’s term “outputs” roughly corresponds

to “means”; OMB'’s term “outcomes” approximates the term “ends.” Further discussion on the different use of these terms

is provided in the text below.

because of the considerable autonomy of the regional LCCs
in deciding how to operate within the overall LCC mission. It
is important that the LCCs view certain process objectives as
ends in themselves, as well as means, because of the empha-
sis that the overall LCC mission places on collaboration and
partnerships in both the structure and the function of LCCs.

A hierarchical organization of ends objectives (and sub-
objectives) is useful (1) because it helps to eliminate redun-
dancy and identify gaps in program goals, and (2) because it
leads directly to an efficient set of metrics that can be used for
program evaluation (see discussion on metrics in Chapter 4).
The LCC Network description quoted above includes only
a few words about ends. To use these high-level, broad ends
objectives to guide program evaluation requires elabora-
tion of the aspects of each of the high-level objectives into
sub-objectives. The LCC language offers some clues for
sub-objectives, mentioning “economy, land, water, wildlife,
and cultural resources” as being desirable aspects of sus-
tainable landscapes. Each of those sub-objectives might be
divided further, answering questions such as, What aspects
of the economy are important in this context? Other pos-
sible sub-objectives are not so clear; for example, what are
the elements of “sustainability” that are important? A fully
expanded objectives hierarchy would identify the aspects of
each higher-level objective or sub-objective, culminating in
very specific criteria (i.e., metrics and measures) for evaluat-

ing the performance of programs to enhance achievement of
the objectives in the hierarchy (where the activities of those
programs are the means).

The LCC Network Strategic Plan (LCC, 2014; hereafter
referred to as the strategic plan) is organized around four
primary goals: conservation strategy, collaborative conserva-
tion, science, and communication. The strategic plan usage
of “goals” versus “objectives” is quite common, but differ-
ent from the value-focused usage of these terms described
above. The strategic plan uses “goal” to describe high-level
objectives, some of which are ends and some of which are
means in the value-focused thinking. For each enumerated
goal, the strategic plan identifies multiple objectives. The
strategic plan uses “objective” to mean specific actions or
targets needed to accomplish a goal; this usage is close to
the means objectives of value-focused thinking.

The critique of the strategic plan that follows draws on
the principles of value-focused thinking to analyze redun-
dancies and potential inconsistencies in the strategic plan’s
formulation of goals and objectives as a first step toward
developing an efficient set of evaluation metrics. The process
of setting metrics is discussed in detail in Chapter 4. For each
of the LCC Network’s four goals (conservation strategy, col-
laborative conservation, science, and communication), the
committee first analyzes the goal itself with respect to its
status as an end in itself or a means to a desired end. Then,
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we present the objectives associated with that goal in a table,
followed by analysis of the status of those objectives with
respect to ends, means, and process.

Conservation Strategy

Devising a conservation strategy can be considered
the overarching goal (end) for the LCC Network to pursue
because the purpose of the entire program is to improve
conservation effectiveness. The remaining three goals are
really “means” to achieving this end, although to some
degree they also can be viewed as ends in themselves. The
full goal, as expressed in the plan, is to attain “[a]n ecologi-
cally connected network of landscapes and seascapes adapt-
able to global change—such as climate change—with the
ability to sustain ecological integrity and health to meet the
needs of society at multiple scales.” We note that this is not a
strictly scientific goal —“ecological integrity” and especially
“ecological health” are not definable without reference to
human value judgments (De Leo and Levin, 1997). Indeed,
meeting human needs, which are associated closely with
values, is part of the overarching purpose of the LCCs. This
is an appropriate task of landscape-scale conservation, and
it indicates the importance of obtaining broad agreement
on which human needs and values will be considered when
choosing actions and how progress toward meeting those
needs will be measured. The objectives included in the stra-
tegic plan address the need to consider and identify a range
of stakeholder priorities (and are means to the desired end;
see Table 3.1).

All five objectives describe actions to be taken to accom-
plish the goal of landscape-level conservation and they are
all means to this desired end.

Objective 1-1.As part of this objective, the strategic plan (see
also Appendix F) specifies two example tactics: “establish

conservation objectives at LCC and other applicable scales”
and “roll-up LCC objectives to identify Network-scale objec-
tives.” While these tactics do not add much information, they
do suggest a sequence of activities: first develop objectives
at the LCC scale and then see if network-scale objectives
emerge or can be extracted. Objective 1-1 is critically impor-
tant. As discussed in Chapter 2, how well this particular
means objective is achieved plays a critical role in realizing
conservation outcomes.

Objective 1-2. The strategic plan’s example tactics to
promote resiliency and adaptation include working with
various partners and indigenous peoples to identify “flagship
regions” and priority areas for conservation; to provide tools
and guidance for implementing and supporting conserva-
tion designs; and to acknowledge the extensive knowledge
and practices of indigenous people. Objective 1-2 describes
ways of communicating and supporting the results of Objec-
tive 1-1. As discussed in Chapter 6 and Appendix C, this
objective is important to achieving the broader conservation
goal of the program. It is not clear what the role of stake-
holders is in disseminating this information, nor is it clear
how the extensive knowledge and practices of indigenous
peoples will be incorporated into the conservation designs,
rather than simply being acknowledged.

Objective 1-3. Objective 1-3 is the program’s means to scale
up Landscape Conservation Designs to achieve conservation
goals at the network scale. This task is an important rationale
for creating the LCCs: to improve capacity for addressing
broad-scale and cross-boundary problems that are unlikely
to be addressed effectively through existing institutions and
mechanisms. Further emphasis on Objective 1-3 will also
help clarify the connection between each LCC’s goals and
regional- to network-scale goals (see discussion below).
This consideration deserves more attention than has been
provided to date, as discussed below.

TABLE 3.1 Brief Description of LCC Network Objectives for the First Strategic Goal, “Conservation Strategy”

LCC Network Goal- Objective #  LCC Network Objective Description

1-1 Identify shared conservation objectives, challenges, and opportunities to inform landscape conservation at continental,

LCC, island, and regional scales.

1-2 Develop then deliver (through partners) regional landscape conservation goals and designs® that support resiliency and
adaptation to both global change and regional landscape challenges, while ensuring the inclusion of all partners and
stakeholders necessary for successful conservation.

1-3 Integrate regional or other scale-specific conservation designs to align and focus conservation action at the network

scale, within available authorities.

1-4 Identify and obtain the resources required at the LCC and network scales to inform, develop, and support
implementation of the conservation designs and other conservation actions.

1-5 Monitor the effectiveness of conservation design(s) and design application in terms of achieving stated outcomes, then

revise as appropriate.

4Landscape Conservation Design is an iterative, collaborative, and holistic process that provides information, analytical tools, spatially explicit data, and best
management practices to develop shared conservation strategies and to achieve jointly held conservation goals among partners.
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Objective 1-4. This objective is critically important because
work cannot be done without resources, which are means to
the desired ends. However, given the current budget environ-
ment, resources dedicated to LCC activities through specific
appropriation from Congress can be perceived as reducing
funds available to other goals deemed important by partner
agencies. Therefore, objectives under this goal might benefit
from a careful review and adjustments in order to achieve
broad stakeholder buy-in on Objective 1-1 prior to proceed-
ing with Objectivel-4 (see also discussion on program life
cycle, below).

Objective 1-5. Objective 1-5 is an important process objec-
tive, as it expresses a commitment to adaptive management.
A critically important part of that is self-evaluation, an
assessment of whether and to what degree the program has
been effective in (a) developing the conservation design and
(b) yielding desired outcomes from the conservation design.
This process objective is one of the key factors to success-
ful landscape-scale conservation as outlined in Chapter 2
and discussed in greater detail in Chapter 6. Note that the
type of adaptive management described in this objective is
“passive,” rather than “active,” adaptive management, where
contrasting management strategies are employed in a quasi-
experimental manner in order to more efficiently learn how
management actions create resulting ecological conditions.

Collaborative Conservation

The full statement of the collaborative conservation
goal is “facilitated alignment of partnership efforts within
and amongst LCCs, including planning efforts and resources
that improve conservation outcomes across LCCs and the
Network.” This goal is intended to implement the “collabora-
tive” element in the program’s title. It is a means to achiev-
ing the conservation ends of the LCC program, although
achieving collaboration also is an end in itself, given the
LCC emphasis on partnership. It is a process objective in
the value-focused thinking framework. The goal has six
objectives (that are themselves means). As mentioned in
Chapter 2, “collaborative conservation” is a central element
of large-landscape conservation, and achieving this process

A REVIEW OF THE LANDSCAPE CONSERVATION COOPERATIVES

objective and developing high-quality collaboration will be
critical to the success of the program. Under this goal, the
strategic plan lists six objectives (see Table 3.2).

Objective 2-1. It is important to develop and maintain a
functioning network with the individual LCCs. Example
tactics from the strategic plan include identifying barriers to
collaboration and seeking to break them down, and continued
pursuit of partnership opportunities. This objective reflects a
continuing effort to develop the collaborative network that was
announced by Secretary of the Interior Ken Salazar in 2010.

Objective 2-2. This objective includes a sample tactic to
identify opportunities for cooperation across multiple LCCs,
an approach that would help address conservation problems
that frequently span multiple LCCs. It is unclear to the com-
mittee what process is in place to facilitate the identification
of such opportunities and how the individual LCCs or the
network as a whole would measure progress toward this
objective.

Objective 2-3. This objective lists an example tactic to
develop common definitions and performance metrics for
key qualitative and quantitative outcomes that demonstrate
value. Measuring effectiveness of the network is essential.
However, as discussed in greater detail in Chapter 4, the
LCC Network has not yet developed an effective process
to monitor or evaluate the value and effectiveness of the
LCC Network. As a result, it is difficult to scale from the
effectiveness of individual LCCs to the network-level value
and effectiveness. Achieving this process objective will be
critical to sustaining support for this network.

Objective 2-4. This means objective appears to only mini-
mally support the collaborative conservation goal, and does
not appear to be a measurable objective.

Objective 2-5. The sample tactic indicates that this means
objective focuses on seeking opportunities to leverage LCC
funding. It is unclear how this would contribute to the goal
of collaborative conservation.

Objective 2-6.In contrast, Objective 6 has no example tactic.
It is related to the first two objectives under Goal 1, but

TABLE 3.2 Brief Description of LCC Network Objectives for the Second Goal, “Collaborative Conservation”

LCC Network Goal- Objective #  LCC Network Objective Description

2-1 Create a high-functioning organizational culture for LCCs and the LCC Network.

2-2 Identify and explore opportunities for collaborative actions within the LCC Network.

2-3 Demonstrate, monitor, and evaluate the value and effectiveness of the LCC Network.

2-4 Identify new and existing training and networking opportunities for the LCC Network.

2-5 Leverage conservation planning to be opportunistic in taking advantage of current and new funding sources for
conservation.

2-6 Create a network-level system for prioritizing operational needs at network and regional levels, as appropriate.
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focuses on operational needs rather than conservation goals.
Objective 1-3 and this objective help with scaling up efforts
and outcomes beyond the individual LCCs and are discussed
in greater detail in Chapter 4.

Science

The full statement of the goal regarding science and
the LCC Network is the following: “Natural and cultural
resources are conserved at large landscape and seascape
scales, guided by the collaborative application of science,
experience, and cultural or traditional ecological knowledge
and the generation of new conservation knowledge.” The
first phrase expresses an end and the remaining phrases
express means of achieving that end. This goal has three
means objectives (see Table 3.3).

Objective 3-1. Example tactics specified in the strategic
plan include completing, disseminating, and implementing
the LCC Science Plan; identifying and developing spatial,
biological, and cultural data and evaluation tools across the
network; and supporting assessment tools for climate change
and climate adaptation planning for important cultural and
subsistence resources. The goal identifies science as impor-
tant, and the objective, and especially the example tactics,
focuses on cultural and subsistence resources.

Objective 3-2. The example tactic to promote collaborative
science is to include resource managers, cultural practitio-
ners, and indigenous peoples in framing resource conser-
vation issues and management objectives. This objective
reflects an important recognition that environmental prob-
lems are defined relative to particular stakeholders; they are
not abstract and self-contained issues. The objective and
example tactic come closer than those mentioned earlier
to recognizing the importance of incorporating the various
stakeholders and areas of knowledge and expertise in all
stages of the process.

Objective 3-3. The example tactic focuses on cooperating,
sharing, cooperative synthesis of data, and communica-
tion. The objective is similar to previous ones that focus
on evaluating effectiveness of the program. However, this
objective includes both means and ends components because

it aims to evaluate the effectiveness (means) and improve the
effectiveness (ends) of LCC science. Perhaps most crucially,
implementing this objective requires performance metrics to
assess “the value of the LCC science.” These metrics ideally
align with the ends objectives, but that is complicated when
means and ends are intermingled, as is the case here.

Communications

The full statement of the communication goal is to:
“advance the knowledge of, support for, and engagement in
landscape-scale conservation across the LCC Network.” In
other words, the goal appears to be to build a constituency
for the LCC Network across all of its parts. It appears to be
a means to the overall end of improving landscape-scale con-
servation. The goal has five means objectives (see Table 3.4).

Objective 4-1. The example tactic given in the strategic plan
includes use of the LCC Network website and other tools as
platforms for sharing news and the value of the program.
This objective is a restatement of Goal 4, and in this restate-
ment, the broader user community outside the LCC Network
is included, as well as the network and the individual LCCs.
Clearly, implementing this goal is important for at least two
reasons. First, no matter how good the products of the LCC
Network might be, their usefulness will be diminished to the
extent that they are not widely known. Second, without out-
side knowledge of the program and its usefulness, continued
support of the program will be difficult. The LCC Network
has a challenge in promoting its successes and usefulness
without detracting from the activities of other programs that
it facilitates, partners with, and depends on.

Objective 4-2. The example tactic is to identify new, stra-
tegic target audiences whose interests might intersect with
conservation interests. As discussed in Chapter 2, landscape-
scale conservation depends critically on a large number of
stakeholders, the majority of which are private landowners.

Objective 4-3. The example tactics are to communicate LCC
successes and make LCC products more widely available.
This objective is very similar in concept and practice to
Objective 4-1.

TABLE 3.3 Brief Description of the LCC Network Objectives for the Third Goal, “Science”

LCC Network Goal- Objective #  LCC Network Objective Description

3-1 Identify shared science, information, and resource needs at the network scale.

3-2 Promote collaborative production of science and research—including human dimensions—as well as the use of
experience and indigenous and traditional ecological knowledge among LCCs, Climate Science Centers, and other
interested parties; use these to inform resource management decisions, educate local communities, and address shared

needs.

3-3 Demonstrate and evaluate the value and improve the effectiveness of LCC science.
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TABLE 3.4 Brief Description of the LCC Network Objectives for the Fourth Goal, “Communications”

LCC Network Goal-Objective # LCC Network Objective Description

4-1 Communicate the existence and application of LCC Network science, products, and tools to partners and stakeholders
in a form that is understandable, publicly accessible, engaging, and relates to what matters to end users and society.

4-2 Increase two-way communication with, outreach to, and engagement of key partners across the LCC Network as well
as new partners to expand the LCC Network and increase conservation impact and achievements.

4-3 Develop and implement a communications and outreach plan that identifies and uses appropriate media to clearly
convey to appropriate target audiences the value and tangible successes of the LCC Network at various scales.

4-4 Build communications capacity and capabilities within the LCC Network to effectively communicate the purposes

and successes of the LCC Network.

4-5 Share lessons learned across the LCC Network.

Objective 4-4.This appears to be more of the same, basically
an iteration of Objective 4-1.

Objective 4-5. This objective appears to belong under Goal
2, Collaboration. Clearly, one major advantage of having a
network is to facilitate learning across wider time and space
scales than would likely occur without a network; doing that
is an aspect of collaboration.

TIMING OF EVALUATIONS IN THE
PROGRAM LIFE CYCLE

The evaluation literature distinguishes between summa-
tive and formative evaluation (e.g., Wholey, 1996), both of
which are retrospective evaluations of programs that have
already been at least partly implemented. Summative evalu-
ation takes place after a program has been completed or, in
the case of ongoing programs, after a program has been fully
implemented. The measurement criteria used for summative
evaluation should be those associated with the ends and
process objectives that appear in the objectives hierarchy,
capturing the desired qualities the program is intended to
enhance. However, for reasons of cost or convenience, proxy
measures may be needed for some objectives, and those
might be more closely associated with means objectives than
with the ends that are fundamentally of interest. For example,
if it is considered too difficult to directly measure the popu-
lation status of a bird species dependent on large parcels of
mature hardwoods, an evaluation might instead focus on the
easier-to-measure extent and structure of the types of forest
on which the species depends. Restoring forest habitat is a
means to the desired end of enhancing the abundance of the
bird, but because adequate habitat is a necessary, if not suf-
ficient, condition for increased abundance, it can be used as
a proxy measure.

Formative evaluation takes place partway through
program implementation, or periodically during the course
of an ongoing program, to assess progress and direct mid-
course corrections. It is common for formative evaluation to
use measurement of means as a proxy for accomplishment
of ends because it may be too soon for even a successful

program to have had its anticipated effect on ends. This is
the case for the current evaluation of the LCCs, where the
management of both natural and cultural resources that LCC
activities are intended to influence has considerable inertia
and may not show the effects of improved management for
many years. In such circumstances, successful implementa-
tion of means, such as development of a nationally integrated
land-use classification system, is an appropriate metric for
formative evaluation.

Additional perspective on appropriate evaluation metrics
for the LCC Network and for individual LCCs comes from
the literature on the life cycle of governance structures for
collaborative networks (Imperial et al., in press). These gov-
ernance structures are viewed as having a natural evolution of
both form and function. One model of this evolution lists four
stages: (1) activation, where membership may be changing,
relationships among members are developing, and the orga-
nization is searching for its focus; (2) collectivity, where the
network has created processes for nurturing member interac-
tions, has framed problems in a way that engages members
and helps garner resources, and has codified decision-making
procedures; (3) institutionalization, where the structure and
role of the network have stabilized and the focus has turned
to creating value through its expenditure of resources; and
(4) stability, decline, or restoration, where a network may
continue to garner resources and create value for some time,
but may also need to adapt to address new problems or even
disband, if the problems for which it was convened are now
being addressed in another way. This is entirely consistent
with focusing early evaluation on the means of achieving
ends and on the processes by which decisions are made.
In the longer term, when the LCC Network and individual
LCCs have reached the institutionalization phase, it will be
appropriate for evaluations to focus on creation of value as
measured by achievement of the conservation ends for which
the LCC Network was conceived. It is also worth remember-
ing that reconfiguration or even dissolution can be part of the
natural evolution of a collaborative network and that such
an end casts no shadow on the value created by the network
during its lifetime.
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RELATIONSHIP OF THIS FRAMEWORK TO
PERFORMANCE MEASUREMENT AND
EVALUATION OF GOVERNMENT PROGRAMS

The federal agencies participating in LCCs are obliged
to conduct performance measurement and program evalu-
ation in the manner prescribed by the Government Per-
formance and Results Act of 1993 (GPRA, 1993) and the
Government Performance and Results Acts Modernization
Actof 2010 (GRPA,2010). Chapter 4 critically examines an
existing set of evaluation metrics used by the FWS to assess
performance of the LCC system thus far (the Science Invest-
ment and Accountability Schedule); these metrics follow
the Office of Management and Budget (OMB) guidelines.
Chapter 4 also uses terms (e.g., process, outputs, outcomes)
consistent with OMB guidance to propose new metrics for
assessing LCC system performance in the short, medium,
and long term. Because these terms are used commonly to
discuss government programs, it seems worthwhile to note
where the value-focused thinking framework used here, with
its emphasis on distinguishing between ends and means, does
and does not correspond to OMB terms.

OMB uses outputs to refer to products and services
delivered by a program (see also Box 4.1); this terminology
corresponds roughly to means in the value-focused thinking
framework. OMB uses outcomes to refer to the results of
those products and services; this corresponds roughly to ends
in the value-focused thinking framework. The charge to this
committee referred to outcomes and outputs consistent with
OMB guidelines. In describing different types of program
evaluation, OMB includes measurement of both outcomes
and outputs as components of what it calls outcome evalu-
ation. In contrast, value-focused thinking urges evaluation
of programs with respect to their effects on ends, rather
than with respect to their employment of particular means.
However, value-focused thinking does recognize that means
could appropriately be the focus of program evaluation,
either as a proxy measure, where it is too difficult to directly
measure accomplishment of ends, or as an interim measure,
where it is too soon to expect to see any effect on ends, even
for a successful program. OMB uses process to mean the
type or level of activities conducted by the program, includ-
ing adherence to regulatory requirements and professional
standards. This is rather different from the value-focused
thinking usage of process to refer to qualities of the way
that a program undertakes its business (e.g., collaboratively).

CONCLUSIONS

In summary, similar to the language in the Secretarial
Order, the strategic plan speaks mainly about means rather
than about ends. The strategic plan does call attention to pro-
cess objectives, as is appropriate for a program that intends

2 See https://www.whitehouse.gov/omb/mgmt-gpra/index-gpra and
http://gao.gov/new.items/d11646sp.pdf.

to promote collaboration. The discussion above points out
instances where goals appear to be means, rather than ends;
where objectives seem to be misplaced under their respec-
tive goals; and where there are significant redundancies both
among objectives under the same goal and among objectives
that appear under different goals. We suggest reworking the
language that describes the LCCs’ overarching goals, vision,
and mission with the aims to distinguish ends from means,
to clarify process objectives that should be considered
ends in themselves, and to elaborate sub-objectives. Such a
reworking using the framework of value-focused thinking
would lead clearly, and without redundancy, to evaluation
metrics (see Chapter 4 on metrics). The same restructuring
applied to the strategic plan would also facilitate develop-
ment of succinct and operationally meaningful metrics for
guiding implementation of the LCC system and evaluating
its success. Upcoming revisions of the strategic plan offer
opportunities for this restructuring.

The same advice about distinguishing ends and means,
organizing ends objectives hierarchically, and using that
hierarchy to develop an efficient set of metrics applies to
individual LCCs and subgroups of LCC partners who are
developing strategic plans under the LCC umbrella. These
groups will be developing and revising strategic plans
(including goals and objectives), choosing and implementing
science and management activities, and evaluating their suc-
cess in advancing the overall goals of the LCC system. Using
a systematic approach to these recurring tasks will help make
program evaluation more efficient and more transparent. It
will also facilitate the essential task of relating the goals of
the regional LCCs and their partner organizations to those
of the national-level LCC Network.

Linking Individual LCCs’ Goals with the
Network’s Goals

The strategic plan includes several goals and objectives
that aim to facilitate coordination and collaboration across
the individual LCCs and create a “high-functioning orga-
nizational culture for LCCs and the Network” (see above,
Objectives 2-1,2-2, and 2-3). Objective 2-3 of the LCC Net-
work’s goal—to develop conservation strategy —points to a
need to improve the capacity for addressing broad-scale and
cross-boundary problems. Identifying and addressing issues
that span multiple LCCs or the entire network are unlikely
to be addressed effectively through existing institutions
and mechanisms. However, the network does not explicitly
describe a process or structure that assists in identifying
priorities at the larger or network scale. Nor are there metrics
in place to aggregate outputs and results at the network scale
(see Chapter 4 for further discussion). As discussed in Chap-
ter 2, the landscape approach requires a bottom-up approach.
The LCCs have each engaged in a strategic planning effort
and begun to identify their strategic conservation priorities.
As discussed in Chapter 4, each LCC is currently evaluated
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using the Science Investment and Accountability Schedule
evaluation tool, which is based on goals and objectives
outlined in the Strategic Habitat Conservation Handbook
(National Technical Assistance Team, 2008). The current
difficulty in evaluating the LCC Network (discussed in
Chapter 4 in greater detail) arises from an apparent lack in a
process that clearly links the individual LCCs’ strategic goals
and missions to the LCC Network’s strategic plan.

Many cross-LCC efforts are under way. However,
developing an actionable strategic plan with clear national
conservation priorities based on the conservation priorities
of the individual LCCs has yet to be completed. The LCC
Network staff have developed a table that illustrates how the
goals of each LCC compare to the goals of the LCC Network
Strategic Plan (see Appendix G). However, an evaluation
process that can aggregate the accomplishments of individual
LCCs to the network goals does not yet exist. To be able to
do that, the evaluation tool for the individual LCCs has
to change or the network’s strategic goals/objectives have to
more closely map to each LCC’s goals (see additional discus-
sion in Chapter 4).

The goals and objectives in the current strategic plan
include most of the critical elements of the landscape
approach discussed in Chapter 2. Overall, the strategic plan
is consistent with the latest research on conservation at the
landscape scale. The plan includes such critical elements as
stakeholder engagement, adaptive management, and deliv-
ery of landscape-scale designs at the regional level with the
aim to scale up at the LCC Network level. As discussed in
Appendix C and elsewhere in this report, the guidance to
implement the strategic plan needs to be improved. Devel-
oping science and information needs collaboratively with
resource managers will be a critical process objective (and
both an end in itself and a means of securing other ends), as
discussed in Chapter 2.

A REVIEW OF THE LANDSCAPE CONSERVATION COOPERATIVES

Because the LCC Network was established in 2009,
and some individual LCCs more recently, formative rather
than summative evaluation is most appropriate at this stage.
Formative evaluation can consider implementation of means
(activities, outputs) as interim metrics of program success.
Summative evaluation, concentrating on the effects that LCC
activities have had on ends, will become more appropriate
as the LCC program matures. As discussed in the section on
timing of evaluations in the program life cycle, it is important
for evaluation that the criteria being used to assess the health
of the network during each phase in the program is tied to
the structures and tasks appropriate to that stage. The LCC
Network and its component LCCs are very much in the acti-
vation and collectivity stages of development, where evalu-
ation is appropriately focused on engaging members; build-
ing relationships; and developing procedures for garnering
resources, selecting projects, and carrying out activities.

Recommendation: When developing and revising strategic
plans for the national network and for regional LCCs, the
plans should distinguish ends, means, and process objectives,
and organize ends objectives hierarchically to facilitate creat-
ing (and maintaining) an efficient set of evaluation metrics.

Recommendation: The LCC Network staff should conduct
formative evaluation on an ongoing basis (e.g., annually) to
guide LCC program implementation at regional and national
levels.

Recommendation: The LCC Network should conduct sum-
mative evaluation periodically (perhaps every 5 years) for
LCC programs that have been in existence long enough to
have had a perceptible impact on ends (outcomes) to assess
the values being enhanced by LCC activities.
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his chapter discusses the rationale for designing
an effective evaluation process. Subsequently, this
chapter reviews the U.S. Fish and Wildlife Service’s
(FWS’s) approach to evaluating the Landscape Conservation
Cooperatives (LCCs) and provides guidance on what consti-
tutes reasonable short-, medium-, and long-term metrics to
evaluate the LCC Network. In this chapter, the committee
responds to the following parts of the statement of task: What
is the FWS’s strategy to assess the effectiveness (outputs and
outcomes) of the LCC Network? What are reasonable short-,
medium-, and long-term metrics for the effectiveness of the
LCC Network in achieving its stated purpose and goals?
The stated purpose or vision statement for the LCC
program is to achieve “[l]andscapes capable of sustain-
ing natural and cultural resources for current and future
generations.”! To achieve the prescribed vision and mission,
the LCC Network has articulated its strategy (also described
in Chapters 1 and 3), which contains four key goals: con-
servation strategy, collaborative conservation, science, and
communications (LCC, 2014). Each goal is accompanied by
a set of objectives, and each objective is further supported by
“example tactics.” Some of the tactics are essentially metrics
used to measure progress in meeting individual goals for
the network as a whole. The LCC Network Strategic Plan
(hereafter referred to as the strategic plan; LCC, 2014) and
its goals and objectives are described in Chapter 3, where
we also offer a framework for setting clear means, process,
and ends objectives. Here we review the FWS’s evaluation
approach and offer guidance to measure progress toward
achieving the objectives of the LCCs and the LCC Network.
This chapter begins with a discussion of the need for and
challenges of program metrics.

I' LCC Network Strategic Plan. Available at http://Iccnetwork.org/
strategic-plan.

31

NEED FOR AND CHALLENGE OF
DEVELOPING PROGRAM METRICS

In general, and for the LCCs in particular, the chal-
lenges of establishing shared metrics and outcomes in a
landscape-scale context (meaning multijurisdictional and
multistakeholder) are well documented (see Box 4.1 for
definitions). Typical challenges include, but are not limited
to, the following (noting that some are explicit challenges to
setting appropriate metrics, whereas others are challenges in
process or outcome that may create difficulty both in setting
appropriate metrics and/or later evaluating whether those
metrics were correctly set):

e Defining an appropriate scale at which to measure
conservation outcomes

* Unifying conservation objectives in situations where
the leadership setting those objectives is distributed

* Integrating scientific information with management
decisions

e Engaging multiple stakeholders, leading to diverse
conservation objectives that may not work synergistically
(e.g., Peterson et al., 2014)

e Considering the inherent complexity of the natural
systems involved, in which apparent positive outcomes in
any part of an ecosystem may involve trade-offs and/or cre-
ate negative consequences in other parts of the ecosystem
(NRC, 2005b; Game et al., 2013)

* Involving differences among focal questions, leading
to varying methods of evaluation depending on the question
being asked (Mascia et al., 2014)

* Distinguishing failure of a process or evaluation
approach from failure of outcome (Peterson et al., 2014)

¢ Considering whether and under what conditions com-
monly espoused management techniques such as adaptive
management are applicable (Allen and Gunderson, 2011;
Doremus, 2011; NRC, 2011)
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Metric is a standard of measurement by which efficiency, progress, performance, productivity, and/or quality of a deliver-

able, process, project, or product can be assessed.

Process metrics assess the type or level of program activities. (Note that this use of “process” differs from its use in the

value-focused thinking framework presented in Chapter 3.)

Outcome metrics measure the results of products and services and, for the purposes of this analysis, correspond to measur-
ing progress toward achieving ends objectives previously discussed in Chapter 3. Depending on the complexity and scale
of the effort, outcome metrics might be required at multiple spatial and temporal scales.

Output metrics evaluate the products and services delivered by a program and, for the purpose of this analysis, correspond
to measuring progress toward achieving means objectives previously discussed in Chapter 3.

SOURCES: Adapted from NRC, 2005c; GAO, 2011.

Given the presence of multiple stakeholder groups with
multiple objectives and the absence of universally accepted
approaches to monitoring and evaluating outcomes, it is
not yet possible in a landscape-scale context to consistently
evaluate whether the process, and associated metrics of the
process, is directly linked to the outcomes later achieved and
associated metrics of the outcome. In other words, establish-
ing causal links between collaborative conservation planning
and actions and the ultimate outcome is very difficult if
not nearly impossible (such challenges are also described
in Appendix A). Furthermore, because the LCCs primar-
ily function as conveners and facilitators of collaborative
conservation with the goal of “improving the management
of fish, wildlife, and habitats,” any evaluation will primarily
demonstrate the LCCs’ contribution to developing conser-
vation strategies, delivering the science to inform manage-
ment, and/or the quality of collaboration. Such evaluation
challenges, however, are not unique to LCCs; nor does their
recognition render irrelevant the need to articulate con-
servation measures for the purpose of outcome evaluation
and program success. Indeed, a 2008 document prepared
by the FWS titled Strategic Habitat Conservation describes
the need for evaluating conservation programs in terms of
inspiring “investor confidence.”

APPROACH FOR EVALUATING CONSERVATION
PROGRAMS USING PERFORMANCE MEASURES

Different approaches for evaluating conservation pro-
grams have been identified together with a set of focal ques-
tions to help determine the appropriate framework for evalu-
ation (Mascia et al., 2014). Out of those, the performance
measurement approach, which involves “the process of mea-
suring progress toward specific project, program, or policy
objectives, including desired levels of activities, outputs,

and outcomes,” appears most relevant here (Mascia et al.,
2014). Its associated focal question is: “To what extent is a
conservation intervention making progress toward its speci-
fied objectives for activities, outputs, and outcomes?”” This
approach is also consistent with the report titled Performance
Measurement and Evaluation: Definitions and Relationships
(GAO,2011).Itis important to note that this type of program
performance evaluation can be effective in evaluating and
improving conservation programs even without establishing
a causal link between conservation actions of a program and
the outcome in the health of a resource. Establishing such
causal links is very difficult given the complexity of the
system and the many uncontrolled variables.

Without suggesting specific individual performance
measures, the Government Accountability Office (2011)
identifies and suggests three categories of performance
measures that are relevant across federal agencies: those
that measure process, those that measure outputs, and those
that measure outcomes (see Box 4.1). Furthermore, these
performance measures meet the requirements set forth by the
Office of Management and Budget (OMB). OMB developed
guidance for program evaluations, in part to help agencies
meet their requirements under the Government Performance
and Results Act of 1993 (GPRA, 1993) and the Govern-
ment Performance and Results Modernization Act (GPRA,
2010).2 This law requires agencies to develop strategic plans
and goals against which to measure performance. Annual
reporting to OMB requires agencies to provide performance
measures to assess outputs, service levels, and outcomes of
each program activity as well as a comparison of accomplish-
ments with performance goals set by agencies.

2 See http://www.gpo.gov/fdsys/pkg/BILLS-111hr2142enr/pdf/BILLS-
111hr2142enr.pdf.
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U.S. FISH AND WILDLIFE SERVICE’S STRATEGY TO
ASSESS THE INDIVIDUAL LCCs

Review of the FWS’s Evaluation: Process, Outputs,
and Outcomes Assessment of the SIAS Document

The FWS Science Investment and Accountability
Schedule (SIAS) is the current approach of the FWS to
assess the effectiveness of the LCC program. The SIAS was
developed by FWS

to express the Service’s vision for, and to inform the Ser-
vice’s investment in, the suite of activities, actions and
outcomes that an LCC would accomplish as it develops as
a collaborative conservation forum; and, to help respond
to Congressional direction that “the Service establish clear
goals, objectives, and measurable outcomes for LCCs that
can be used as a benchmarks of success in the program.”

Benchmarks serve as a point of reference relative to which
progress is measured (i.e., metrics). The SIAS consists of
“eight, interrelated Conservation Activity Areas and twenty-
two associated benchmarks that are guided by the Strategic
Habitat Conservation Handbook (SHC; National Technical
Assistance Team, 2008) in support of the LCC Network’s
Vision and Mission” (SIAS, 2013) (see Table 4.1). The
foundation for the STAS is the SHC handbook and several of
the SIAS Conservation Activity Areas are directly identifi-
able in the SHC handbook (National Technical Assistance
Team, 2008).

Each LCC coordinator completes the SIAS evaluation
form for its respective LCC, which is designed to measure
progress toward each of the eight SHC Conservation Activ-
ity Areas and their related progress benchmarks by means of
associated metrics. An extract from the North Atlantic LCC
SIAS 2.0 for 2014 (see Table 4.2) is provided to illustrate
both the SIAS framework and a sample result from a com-
pleted evaluation form. The identification of benchmarks is
important because they are reference points for measuring
progress, and these benchmarks comply with the OMB
requirement for performance goals.

Breaking the SIAS evaluation form down and reorga-
nizing it according to the “process, outputs, and outcomes”
categories in the Government Accountability Office report
(GAO,2011) enables a closer exploration of the organization
of the SIAS document.

Challenges of Metric-Setting in the LCC Context

Since the development of the SIAS, the LCC Network
has developed its strategic plan (LCC, 2014). Furthermore,
the individual, self-directed LCCs have engaged in strategic
planning efforts with their respective steering committees
and many have developed their own strategic plans. Both the
network-level strategic plan and the individual LCC plans tend
to be written for internal, within-network audiences. It appears
that they were not developed for the purpose of, and are not
intended for, establishing metrics for program assessments.

TABLE 4.1 The 22 Benchmarks Under the Eight Conservation Activity Areas

Conservation Activity Area Benchmarks

1. Organizational operations 1A. Engagement and coordination;

1B. Leveraging resources;

1C. Evaluating progress; and
1D. Engaged technical community and dedicated technical staff.

2. Landscape conservation planning foundation =~ 2A. Assess existing conservation efforts;
2B. Identify priority resources;
2C. Collate and establish conservation goals and measurable objectives; and
2D. Refining landscape conservation planning foundation.

3. Landscape Conservation Design 3A. Vulnerability and landscape assessments;
3B. Adaptation strategies; and
3C. Integration of multiple priority resources and associated measurable objectives into Landscape

Conservation Designs.

4. Informing conservation delivery 4A. Provide decision support;

4B. Information delivery;

4C. Assessment of information delivery;
4D. Collaborative conservation delivery to realize resource objectives; and
4E. Tracking delivery on the landscape.

5. Decision-based monitoring 5A. Collaborative monitoring; and
5B. Monitoring change of the landscape and priority resources.

6. Research to support adaptive management 6A. Testing underlying assumptions.
7. Data management and integration 7A. Data management and integration.
8. LCC Network function 8A. Participation in the LCC Network enterprise; and

8B. Function as part of integrated network of LCC partnerships.
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TABLE 4.2 Science Investment and Accountability Schedule (SIAS 2.0) for the North Atlantic Landscape Conservation
Cooperative (NALCC) for Fiscal Year 2014

North Atlantic

SIAS 2.0 (FY 2014) LCC

Conservation Activity Areas and : Metric | Bench- | Metric : : -
onservation ACtivity Areas an Metrics SHIC - '€ Justification (limited to <4,000 characters)
Benchmarks Score | mark Score

continued
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North Atlantic
SIAS 2.0 (FY 2014) LCC
gonservati?n Activity Areas and Metrics Metric | Bench- || Metric i e o (il 200 )
enchmarks Score [ mark Score
No 0 The North Atlantic LCC has a broad and active
partnership of more than 100 partners including a
Steering Committee with 33 members representing
federal and state agencies, tribes, Canadian partners,
and NGOs. Three technical teams and several
1.A - Engagement and Jproject teams bring together technical expertise
Coordination - LCC Staff and from agencies, universities, and organizations
Steering Committee are actively across the LCC geography. A science delivery team
fostering strategic engagement, links to decision makers at regional, subregional,
collaboration, and coordination state, and local (land trust and community) scales.
with a diversity of entities that Regional partnerships including the Atlantic Coast
influence landscape conservation 1A 1 Joint Venture, Eastern Brook Trout Joint Venture,
decisions, including state Yes 1 Atlantic Coastal Fish Habitat Partnership, Northeast
and federal agencies, tribes, Partners in Amphibian and Reptile Conservation,
universities, NGOs, regional Northeast Regional Ocean Council, Mid Atlantic
partnerships (e.g., JVs, NFHPs, Council on the Ocean, and others are linked to the
AFWA regions), and regional and LCC through team members and/or projects. The
local community planners. LCC has a particularly strong relationship with
the Northeast Association of Fish and Wildlife
Agencies at the director, administrator, and
technical levels including a joint effort to support
regional work in support of regional context for
State Wildlife Action Plans.
0% of total FWS annual North Atlantic LCC partners contribute resources
investments leveraged by 0 in numerous ways including staffing, in-kind
partner contributions (cash and/ participation and travel, complementary projects,
or in kind). and match. The U.S. EPA contributed a full-time
1% to 33% of total FWS annual gaison to .the northeast LCCs (North Atlantic and
. ppalachian) through the first part of 2014 and
investments l.eve}raged by 1 the National Park Service contributes a portion of
partner contributions (cash and/ their coastal landscape adaptati dinator’
A pe adaptation coordinator’s
or in kind). time to support LCC activities. The LCC and The
34% to 66% of total FWS Nature Conservancy shared a GIS analyst position
annual investments leveraged by ) to ensure spatial data are available to partners
partner contributions (cash and/ during part of 2014. About 50 non-FWS steering
or in kind). committee, technical team, and science delivery
team members provide in-kind time and travel in
- - 67% to 100% of total FWS support of LCC activities for several days a year.
LCC Partners contribute resources | 0nual Investments leveraged by 3 The close working relationship with the Northeast
(e.g., staff, funding, infrastructure, | Partner contributions (cash and/ Climate Science Center results in a number of
tools, expertise, etc.) to fill or in kind). IB 5 leveraged, complementary projects (e.g., integrated
administrative and technical stream science projects). The NEAFWA RCN
capacity, and information gaps program provides directly complementary project
necessary to achieve the LCC support toward common goals in the Northeast
mission. Conservation Framework. Science Delivery
partners use LCC funds to leverage their existing
partner network capacity. The Connecticut River
Landscape Conservation Design Pilot required
>100% of total FWS annual significant in-kind participation by 30 FWS and
investments leveraged by 4 non-FWS partners. The North Atlantic LCC

partner contributions (cash and/
or in kind).

successfully competed for > $5 million in DOI
Hurricane Sandy Resiliency funds to address LCC
priorities related to marsh, beach, and stream
resiliency - about 5% of these funds were leveraged
in 2014. LCC projects do not require match but
several projects providing matching funds or in-
kind services. The total of these contributions in
2014 was about 50% of the annual North Atlantic
LCC budget.

continued
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SIAS 2.0 (FY 2014)

Conservation Activity Areas and
Benchmarks

Metrics

Part i: Has the LCC started a
comprehensive strategic action
plan?
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Metric
Score

North Atlantic

LCC

The LCC has not started a

The North Atlantic LCC completed a

to the best regional technical
information and that priorities are
coordinated and integrated.

addressing the LCC'’s priority
conservation science needs.

comprehensive strategic action | 0 comprehensive Conservation Science Strategic Plan
plan. in 2011 as well as a draft science delivery plan and
The LCC has started a communications framework in 2013-2014.
comprehensive strategic action 1 1C(i)
plan.
The LCC has completed a
1.C - Evaluating Progress — The comprehensive strategic action 2
LCC Steering Committee has plan.
estgblish.e d .metrics and Processes | pury ii: Has the LCC Steering
for identifying, collaboratively e I — P
. . . process for
pursuing, and evaluating actions evaluating progress?
in support of the LCC’s mission,
goals, and objectives. The LCC The LCC Steering Committee LCC staff provide a state of the LCC presentation
develops a comprehensive has not started a process for annually at each April Steering Committee meeting
strategic action plan, updated on evaluating progress at regular and the Steering Committee reviews and provides
a regular defined time period, intervals toward established input on shifting of priorities. In 20132014 the
that describes their science goals and updating the 0 Steering Committee recommended a shifting
agenda, approach, monitoring, identification and prioritization of resources toward science delivery that was
and communications strategy of the most important science reflected in a new team, strategy, and grant program
and progress in collaboratively and capacity needs to support for science delivery. The LCC technical teams
achieving the LCC mission. LCC goals. review science priorities each year and provide
The LCC Steering Committee 1 1C(ii) :ﬁcommendatio&ls on nf:eds tq addrfes; and upd.ate
has started this process e science needs matrix por.tlon of the strateglc )
plan. In 2013-2014, that review resulted in adaptive
At least one iteration of this actions to fund work that would be responsive to
process, resulting in an updated and complementary to Hurricane Sandy resiliency
strategic action plan, has been funded work and ongoing Landscape Conservation
completed. Note: Report (in 2 Design projects. In 2014, the Steering Committee
narrative form) on the identified and staff initiated a review of the strategic plans
adaptive actions taken as a with the intent of consolidating and updating them
result of the process. in 2015-2016.
1.C Summary Score 1C
1.D - Engaged Technical The LCC has not organized The North Atlantic LCC has three engaged
Community and Dedicated technical capacity nor 0 technical teams addressing coastal and marine,
Technical Staff - The LCC has established relationships with terrestrial, and wetland and aquatic science needs
organized the technical capacity, the broader science community. in the LCC science strategic plan. The LCC has a
including dedicated partner The LCC has established science coordinator, science delivery cgordinat(?r,
staff, needed to address priority . . data manager, and GIS analyst to provide technical
conservation science needs. science teams or techmt;al staff capacity and staff support through EPA and
Further, the LCC has established a commltte?s {0 assess science 1 1D NPS liaisons and a shared position with TNC.
working relationship with USGS incdctechmcal needs for the The North Atlantic LCC has strong working
regional Climate Science Center(s) - relationships with both the university and USGS
and other entities to ensure that components of the Northeast Climate Science
science and conservation activities | The LCC’s science teams Center (located 1 mile from the LCC office) and has
involving the LCCs have access or technical committees are 2 been directly involved in developing and ranking

the results of all CSC RFPs. Project oversight teams
and peer reviewers ensure the LCC projects achieve
their stated goals.

NOTES: Shown is an extract of the SIAS 2.0 table for the NALCC with a description of the Activity Areas to be evaluated, titled “Organizational Operations”
with corresponding benchmarks, metrics, and options of metric scores in the gray, left side of the table. On the blue-colored, right side of the table, the NALCC
assigned itself a metric score and provided a justification for the metric score. The yellow highlighted area indicates the score the NALCC assigned to each
benchmark. AFWA = Association of Fish and Wildlife Agencies; CSC = Climate Science Center; EPA = U.S. Environmental Protection Agency; FWS = U.S.
Fish and Wildlife Service; FY = Fiscal Year; GIS = geographic information system; JV = Joint Venture; NEAFWA = Northeast Association of Fish & Wildlife
Agencies; NFHP = National Fish Habitat Partnership; NGO = nongovernmental organization; NPS = National Park Service; RFP = request for proposals;

TNC = The Nature Conservancy.
SOURCE: FWS.
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The SIAS is currently the only evaluation tool being
used by the FWS and generally is focused on FWS-centric
metrics, but, as the committee learned during discussions
with LCC staff, it is not necessarily adaptable to the net-
work and individual LCCs from the broader perspective
necessary to measure complex landscape- and partner-driven
outcomes. A single SIAS or sets of SIAS-focused metrics
that encompass all important program elements will be com-
plicated and perhaps dampen innovation in design. For this
reason, the STAS framework can meet objectives of the FWS
independently from an evaluation framework that assesses
the LCC Network and individual LCCs as long as some con-
sistency is maintained at the network level. The discussions
in this chapter do not assume the SIAS is the only metrics
option, and indeed the LCC Network may wish to consider
developing a separate framework outside of the SIAS.

Reflective of the challenges noted above, the structure
of the LCC Network poses some unique challenges with
regard to setting metrics. In most contexts, the focus of pro-
gram assessment and metric-setting is to demonstrate how a
respective agency’s investments have resulted in achieving
the particular agency’s goals. In the LCC Network, where
goals are to be achieved through collaborations across
programs and agencies, subsequent outcomes must also be
viewed in the context of these partnerships. This challenge
is acknowledged by the FWS in its discussion of the SIAS
(2013) and includes the recognition that additional measures
must be forthcoming, stating that:

The partnership of LCCs provides the opportunity for sig-
nificant conservation progress, but also demands a complex
set of interactions in which different agency and group
authorities and priorities must be respected. This version
of the SIAS is referred to as SIAS 2.0 in recognition that
it is the next evolution of the original SIAS performance
system. ... SIAS 2.0 is another step along the path to develop
an incentive based approach to Service investments in LCCs.
Therefore, SIAS 2.0 will require further refinement after it
is implemented and eventually a new SIAS 3.0 will result.

This statement also acknowledges the intent to carefully use
metrics that reflect only FWS effectiveness in implementing
the network of LCCs, and not the outcomes that should result
from the collaborative process.

DEVELOPING APPROPRIATE SHORT-,
MEDIUM-, AND LONG-TERM METRICS

Appropriate Short-Term Metrics

One of the LCC Network’s greatest strengths is its abil-
ity to respond to stakeholder priorities within a given region
and its flexibility to collaborate across LCCs in response to
conservation challenges that are multijurisdictional. How-
ever, this characteristic can also be a weakness in that it can
create the appearance of a program serving a diversity of mis-
sions and objectives, and lacking focus. During a discussion

with the committee, it was noted that the diversity of LCCs
has led to a bewildering diversity of LCC science “require-
ments,” formats, priorities, and communication mechanisms.
In general, the LCC Network needs to be able to demonstrate
that it operates both efficiently and as a coherent program,
and that the program’s constituent elements work together
toward the program’s overall stated purpose and objectives
and do so cost-effectively. For this reason, most of the
short-term metrics listed below are process oriented, and are
intended to refine FWS-relevant benchmarks associated with
the SIAS, as well as to strengthen and clarify alignment of
the SIAS with the strategic plan.

e Extent to which costs for each SIAS Activity Area
can be identified and returns on investment relative to those
costs identified. Because LCCs work through partnering with
relevant agencies and much of the implementation authority
lies outside the LCCs, it is important that they can demon-
strate how investments were either leveraged or resulted in
outputs or outcomes through activities or actions undertaken
by LCC partners. Furthermore, because facilitating the
development of shared conservation priorities is an impor-
tant component, it is important that the SIAS also evaluate
the breadth and scope of partner engagement (ACCCNRS,
2015). At present, the SIAS 2.0 contains a section titled
“Leveraging Resources,” which is the only benchmark that
identifies resources as an issue. This benchmark defines
the contribution of the total FWS annual investments that
have been leveraged by partner contributions, either cash,
in kind, or both, under the Activity Area of “Organizational
Operations.” For example, to reduce cost of office space,
LCC coordinators for two LCCs work in offices provided
by state agencies. Additionally, in the case of the Desert
LCC, the Bureau of Reclamation provides the staff support
to coordinate the LCC. Many LCCs receive technical and
staff support from other state or federal agency partners on
the steering committees. To the extent possible, it would be
appropriate for the next iteration of the SIAS to more fully
describe —either qualitatively or quantitatively —the returns
achieved by the LCC Network for both the FWS and partner
dollars invested.

e Extent to which benchmarks are appropriately
assigned and distributed to achieve progress in each SIAS
Conservation Activity Area. In the SIAS, benchmarks are
more fully assigned to some Activity Areas than to others.
For instance, “Landscape Conservation Design” contains
numerous benchmarks addressing a wide range of strategies
and services, while “Research to Support Adaptive Manage-
ment” contains one benchmark. This uneven distribution of
benchmarks could be interpreted as assigning value to the
various Activity Areas and may or may not address fully
the intent of that Activity Area. Although the benchmarks
identified in some of the Conservation Activity Areas are
appropriate, consideration might be given to whether the
number of benchmarks needs to be evened out and whether
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additional benchmarks may be needed in other areas to better
define and measure progress.

e Degree to which SIAS benchmarks are associated
with the appropriate short-, medium-, and long-range con-
text. Because the SIAS progress benchmarks are not couched
in the context of short-, medium-, and long-term progress,
the accompanying metrics are also not framed in that context.
Not all progress toward meeting benchmarks could proceed
at the same pace or not all outcomes could be achieved at
the same time.

o Extent of alignment at the network level between the
SIAS and other key documents, i.e., the strategic plan. When
developing program metrics, there usually is a fundamental
framework that the metrics address. The basic framework of
the LCC Network is the strategic plan. The strategic plan is
based on a vision and mission with four strategic goal areas:
(1) conservation strategy, (2) collaborative conservation,
(3) science, and (4) communications. Nineteen objectives
provide direction on how these goals will be accomplished
(see also Chapter 3). When attempting to cross-reference the
goals and objectives of the strategic plan to the metrics of
the SIAS, a direct match of metrics to goals and objectives
is not obvious. Many of the 22 benchmarks can be paired to
single or multiple goals and objectives, but it is certainly not
a set of metrics designed to align with the strategic plan—in
part, because the SIAS uses the SHC framework for metrics
while the strategic plan is not based on the SHC framework
directly; and also in part because this version of the STAS was
completed before strategic plan development. This sequence
of events could lead to some confusion and difficulty in com-
municating LCC effectiveness.

Assigning Appropriate Medium- and
Long-Term Metrics

What constitutes medium and long term is a matter
of judgment. Generally speaking, conservation outcomes
are context dependent, and what might be appropriate as a
medium-term metric in one situation or scale might be more
appropriate as a short- or long-term metric in another. None-
theless, with the intent of defining program phases, since the
LCC Network was initiated 5 years ago (in 2010), it would
be appropriate to assign a working definition to short term of
0-2 years from today (or 7 years since program inception),
to classify medium term as 7-10 years from present, and
to refer to long term as more than 10 years from present.
This classification acknowledges that it takes a long time to
achieve ends objectives (see discussion in Chapter 3), and
that measuring some of the outcomes of a program might
take much longer than the next 10 years, whereas others
will not.

Using the process, output, and outcome assessment
approach identified above, it will be helpful to conceptual-
ize medium- and long-term metrics in terms of those that
measure the outputs delivered and the outcomes they help
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achieve as well as those that measure the effectiveness of
the collaborative process itself (see also discussion in Chap-
ter 3 on ends and means objectives). As the LCC Network
evolves, the SIAS metrics and those of any other LCC evalu-
ation framework that might be developed need to be refined
to more fully address the following factors.

Measuring Outputs and Outcomes: Outputs and outcomes
are not needed for every action that an LCC takes; however,
the LCC Network needs to be able to identify accomplish-
ments that have occurred as a result of the LCC Network
being in place, and also needs to be able to easily identify
one or more clear successes for individual LCCs. Thus, in
the committee’s assessment, measuring the medium- and
long-term effectiveness of the LCC Network needs to
include the extent to which funds can be associated with
each of the SIAS Activity Areas (see Conclusion section).
Measuring effectiveness also needs to be tied to appropriate
medium-term outputs (products and services delivered) and
longer-term outcomes (results achieved for the products and
services delivered).

From this standpoint, reasonable medium- and long-
term metrics for individual LCCs, which could then be
aggregated at the network level, would assess the following:

o Extent to which both agency-unique contributions and
their costs can be clearly identified and tied—qualitatively,
quantitatively, or both—to program outputs and longer-term
outcomes. As the LCC Network evolves, and in light of
increasing emphasis on government performance and results,
it is important for each of the public agencies involved to
attempt, to the extent feasible and practicable, to identify its
unique contribution and the costs of that contribution to the
collective impacts achieved by the LCC Network. Metrics
ideally include results achieved for both financial and human
capital investments.

e Extent to which partner contributions and the costs
of those contributions can be clearly identified and tied—
qualitatively, quantitatively or both—to both outputs and
outcomes.

e Extent to which both successes and failures can
be meaningfully analyzed in ways that result in program
corrections. As Baylis et al. (2015) wrote, “Understanding
why conservation programs succeed or fail is essential for
designing cost-effective initiatives and for improving the
livelihoods of natural resource users.”

Measuring Collaboration: In addition, medium- and long-
term metrics also need to measure the outputs and outcomes
delivered by the collaborative process itself. Because the
main goal of the Secretarial Order was to create a mecha-
nism for facilitating collaborations across jurisdictional
boundaries, it is important to measure the quality of and the
deliverables from the collaborative process. As discussed in
Chapter 3, this means objective is, at the same time, an ends
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objective. However, measuring collaborations and outcomes
from these collaborations is difficult for several reasons, as
discussed above: (1) the FWS needs to meet the expectations
from both OMB and Congress and demonstrate outcomes
directly relevant to its core mission; and (2) measuring
collaborations at the individual LCC level cannot be easily
aggregated to demonstrate effectiveness of collaboration
at the network level. Therefore, the committee provides a
review and guidance on this measurement topic.

The work of Thomson et al. (2007) may be helpful to the
LCC Network on an illustrative basis, because it identifies
five key dimensions contributing to an overall construct of
collaboration. Thomson et al. (2007) define collaboration as
“a process in which autonomous or semi-autonomous actors
interact through formal and informal negotiation, jointly
creating rules and structures governing their relationships
and ways to act or decide on the issues that brought them
together; it is a process involving shared norms and mutually
beneficial interactions.”

The authors suggest five factors relevant to measuring
collaboration, briefly recited below. In seeking empirical data
to measure the model’s validity, the authors structured survey
questions that were sent to 1,382 managers of a large national
organization; the survey approach may be something the
LCC Network would want to consider in order to gather
feedback on the effectiveness of the collaboration process.
The collaboration metrics associated with each of the five
factors could be rated using the format currently applied
in the SIAS document, that is, a progressive, scaled rating
system consistent with the current SIAS approach to mea-
surement. The five factors are shown below, together with
some suggested metrics that the committee finds relevant to
the LCC Network in terms of measuring the effectiveness of
its own collaborations.

e Governance involves “developing sets of working
rules about who is eligible to make decisions, which actions
are allowed or constrained, what information needs to be
provided, and how costs and benefits are to be distributed”
(Ostrom, 1990). Illustrative metrics, appropriate to LCC
Network governance could include (a) identifying where
overlapping objectives exist, and if such overlaps exist,
(b) identifying the extent to which policy or procedural
platforms exist that allow one organization to take a lead for
a given issue to allow interagency collaboration to continue.

* Administration means that “some kind of admin-
istrative structure must exist that moves from governance
to action . . . as public mangers [sic] know all too well,
decentralized administrative structures still require a central
position for coordinating communication, organizing and
disseminating information, and keeping partners alert to the
jointly determined rules for governing relationships —what
Freitag and Winkler (2001, p. 68) describe as social coor-
dination.” Illustrative metrics appropriate to administration
could include (a) whether there is an administrative structure

in place to allow agencies to identify who will coordinate,
communicate, and disseminate information throughout the
network, and (b) the extent of its effectiveness.

¢ Organization autonomy recognizes and acknowl-
edges that collaborating organizations “maintain their own
distinct identities and organizational authority separate from
a collaborative identity . . . when collaboration’s goals con-
flict with the autonomous goals of individual partner organi-
zations, identities are at stake . . . it is likely that individual
missions will trump collaboration missions” (Thomson and
Perry, 2010, p. 293). Because the individual LCCs set their
own goals and priorities through a collaborative process
(i.e., the steering committees), each LCC develops a distinct
identity based on the joint goals of the partners. Therefore,
the metrics appropriate for each individual LCC may or may
not be identical. Furthermore, metrics for individual LCCs
ideally assess the contributions of partners to the individual
LCC'’s goals, and vice versa. Thus, illustrative metrics appro-
priate for the LCC Network could include metrics to measure
the contributions of partners.

e Mutuality is closely tied to complementarity and
describes a situation where “parties to a network agree to
forgo the right to pursue their own interests at the expense
of others” and accommodation serves as the modus
operandi of interaction (Powell, 1990, p. 303). “It occurs
when one party has unique resources (e.g., skills, exper-
tise, and money) that another party needs or could benefit
from (and vice versa). As long as collaborative partners
can satisfy one another’s differing interests without hurt-
ing themselves, collaboration can occur” (Wood and Gray,
1991, p. 161). Illustrative metrics appropriate for the LCC
Network could include the extent to which LCC Network
partners have been able to leverage contributions made by
other partners in the network.

e Trustis a central component of collaboration because
it reduces complexity of transactions. Developing trust takes
time and needs repeated interaction among partners to build
the credible commitment necessary for collective action to
occur (Axelrod, 1984, 1997; Ostrom, 1990). The Comprehen-
sive Everglades Restoration Plan and its implementation—
and to some extent, the lack of its implementation—is a study
in trust-based collaboration (NRC, 2014b). A challenging
restoration effort is taking place in the California Bay-Delta,
which also involves complex institutional arrangements
requiring trust building (NRC, 2012b). Illustrative metrics
appropriate for the LCC Network —reciprocity and trust—
could include the extent to which trust among parties has led
to reduced complexity of transactions.

Establish and Aggregate Individual LCC Metrics to
Measure LCC Network-Level Goals

In presentations to the committee and public, LCC staff
acknowledged difficulties scaling up from individual LCC
SIASs to a network-level SIAS assessment. In addition, other
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than completion of the SIAS by each LCC coordinator, most
LCCs have yet to develop their own set of metrics beyond the
SIAS, although many have some requirements for measuring
success. For example, the strategic plans for the Eastern Tall-
grass Prairie and Big Rivers LCC, the Aleutian and Bering
Sea Islands LCC, and the North Pacific LCC have expressed
the intent to develop metrics that mimic either the STAS or
some portions of the SIAS. In open discussion with indi-
vidual LCC participants, it was clear that while metrics for
individual LCCs have only been developed by a few LCCs
to date, the need for such metrics is generally acknowledged
as a priority by most LCCs. Annual reports include bench-
marks per se, but those reviewed provided accomplishments
without first identifying the need for the accomplishment to
occur or including metrics to evaluate progress toward those
accomplishments.

The FWS staff has mapped the individual LCCs’ goals
onto the goals of the LCC Network Strategic Plan (see Appen-
dix G). This illustrates the complexity of developing metrics
for individual LCCs that can assess the effectiveness of the
LCC Network as a whole. It further demonstrates the need
for compatible metrics that cross all LCCs and provide some
level of outcome measurement at the LCC Network level.

CONCLUSIONS AND RECOMMENDATIONS

The committee concludes that the SIAS document
provides a useful initial assessment of the FWS components
of the LCC Network. Specifically, (1) the categories of per-
formance metrics (process, outputs, and outcomes) outlined
by OMB were addressed (although not labeled as such);
(2) each of the eight Conservation Activity Areas guided
by the SHC framework establishes progress benchmarks;
(3) metrics were linked to the progress benchmarks in the
SHC framework; (4) benchmarks and their accompanying
measures were set at a level of aggregation that appropriately
transcends the conservation issues specific to any one LCC
(or subset of LCCs) and provides a common system for
programmatic evaluation that is network wide; and (5) some
of the metrics used a “percent complete” approach, whereas
others were expressed narratively; however, the context for
each was appropriate. Thus, the committee concludes that
the STAS helps the FWS meet its reporting requirement to
Congress and OMB.

The committee concludes that the current approach
and focus on measuring FWS investments and outcomes
do not adequately measure all aspects of the LCCs and the
LCC Network. In particular, the committee concludes that
the evaluation process currently falls short in two important
ways: SIAS metrics are not aligned with the goals of the LCC
Network or with those of the individual LCCs; and the SIAS
does not measure the value of the network to its partners.

Aligning SIAS Metrics and Benchmarks with Network Goals:
Because the STAS benchmarks are based on the goals in the
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FWS’s SHC plan, the STAS is not designed to measure prog-
ress toward the goals in the LCC Network Strategic Plan.
Also, some SIAS metrics account for efforts across multiple
LCCs,but a process is missing to effectively measure various
efforts at the network scale, or to aggregate results from the
individual STAS documents to the network scale. To improve
the SIAS, an important short-term need will be the alignment
of the next iteration of the SIAS to better reflect the mission,
goals, and objectives of the strategic plan, as well as the goals
and objectives of each self-directed LCC.

As discussed in Chapter 3, there are opportunities to
improve upon the strategic plan, and based on discussions
with FWS staff, the committee expects that a new iteration
of the LCC Network plan will be forthcoming. In doing so,
the FWS has to consider whether the SIAS can assess the
goals of the LCCs and the LCC Network, while still serving
the intended purpose of the SIAS, which states,

the FWS [(SIAS)] will help guide our support for individ-
ual Landscape Conservation Cooperatives (LCCs) and the
National Landscape Conservation Cooperative Network. In
pursuit of our agency’s mission and our vision for science,
the following Activity Areas and associated benchmarks will
help specify our investment and participation in the LCC
Network to ensure effectiveness, efficiency, and support for
the LCC Network vision and mission.?

We conclude that establishing solid and defensible
metrics that are clearly aligned to processes, outputs, and
outcomes at the individual LCC level is a key step toward
creating a more understandable and defensible LCC Network
as a whole. For that reason, it is important to direct LCC
resources into developing sound metrics at the individual
LCC level. The cost (staff time) required to complete such
evaluations needs to be considered in the development of
further evaluation processes and tools.

Recommendation: The FWS, in its next iteration of the
SIAS, should (1) identify how and where the SIAS relates
to elements of the LCC Network strategy; (2) identify (as it
has done for SIAS 2.0) the benchmarks associated with each
Activity Area, and continue that exercise by (a) classifying
benchmarks as short, medium, or long term; (b) ensuring
that benchmarks are adequately developed for and assigned
to each SIAS Activity Area; and (3) begin the process of
identifying, to the extent feasible and practicable, costs
relative to returns on investment associated with achieving
each benchmark.

Recommendation: Establishment of metrics at the individ-
ual and network-wide scales should become a high priority.

e Metrics should be developed to measure each LCC’s
unique goals, yet be consistent enough across LCCs to permit
aggregation to a network scale.

3 See http://www.fws.gov/science/pdf/SIAS-FY2013.pdf.
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e The criteria used to rate the performance of the LCC
Network as a whole, and its components, should be closely
related to the objectives that they are intended to evaluate,
and articulated clearly enough that any evaluator with access
to the same information about the LCC Network could apply
those criteria consistently.

e To more clearly demonstrate relevance to the stated
purpose and goals of the LCC Network, as well as to better
define the FWS role in support thereof, the SIAS Activity
Areas and benchmarks should be written in a manner that
clearly aligns with the LCC Network’s purpose and goals,
as captured in the strategic plan or its next iteration.

Measuring Partner Contributions and Benefits: Although
the SIAS tracks how partners contribute to the FWS-specific
goals of the individual LCCs, currently the evaluation
process does not yet account for how these contributions
further the goals of the network in general or the goals of
the key partners in particular. Thus, the current evaluation
approach will not be able to account for the outcomes that
result from convening partners, and it might fail to prop-
erly measure partners’ investment in or benefits from joint
activities. As a result, it might lead to misinterpretation of
accomplishments and/or an inability to express the value-
added outcomes of the LCCs. Developing metrics for the
network as a whole may best be incorporated into a frame
of reference that is complementary to, but separate from, the
SIAS. Because the SIAS is an FWS product that is reflective
of the agency’s own goals and objectives, the LCC Network
as whole may consider a framework that is complementary
with, but separate from, the SIAS in order to better capture
goals, objectives, and measurements toward network-wide
progress. In so doing, the observations in the above section
on short-, medium-, and long-term metrics will be useful and
applicable. In short, the requirement for short-term “process”
metrics never disappears—an organized, coherent program
is necessary to justify government funding, and the process
organization should carry through and become increasingly
refined as the program evolves. In this sense, monitoring the
extent of and continuing to strive for alignment between the
SIAS and other key documents, such as the strategic plan and
the individual strategic plans of the respective LCCs, should
continue. Furthermore, the process of better organizing the
SIAS, using the short-term metrics identified above, will

likely give rise to additional medium- and long-term metrics
beyond those identified below. While providing a deliberate,
useful, and meaningful initial assessment tool, the SIAS
document and its accompanying metrics would benefit from
supplementing in ways that would refine the use of metrics
to better show the returns achieved for investments made by
partners and design and apply FWS-relevant metrics at the
individual LCC level that can be aggregated to measure and
demonstrate outcomes at the LCC Network level.

Recommendation: The LCC Network should improve its
evaluation process to better capture the contributions made
by all partner agencies or groups toward common objec-
tives. In particular, to demonstrate the effectiveness of the
individual LCCs and the LCC Network, the evaluation pro-
cess should measure how resources invested in any portion
of the LCC Network further the goals of the LCC Network
and its partners. The efforts invested in the LCCs and the
LCC Network consists of (1) federal funding allocation via
the FWS; (2) partners’ in-kind contributions via staff time or
technical expertise; and (3) funding from other state/federal
agencies or private partners.
In particular, the committee recommends:

1. Measure contributions and results —distinguish among
process, output, and outcome metrics —and attempt to
ensure that the outputs (the products and/or services
rendered) and the outcomes (results achieved for those
products and services) are clearly identified where
feasible to do so. Specifically,

a. seek to identify agency-unique contributions as well
as partner contributions and the outputs/outcomes
achieved for those contributions;

b. seek to identify costs of agency-unique and/or part-
ner contributions relative to the outputs/outcomes
obtained for those investments; and

c. continue to use both qualitative and quantitative
measures to evaluate outputs/outcomes.

2. Where feasible, measure collaboration, that is, gov-
ernance, administration, organizational autonomy,
mutuality, reciprocity, and trust.

3. Where feasible, develop impact and collaboration met-
rics at the individual LCC level in ways that aggregate
to the network level.
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n this chapter, the committee addresses Tasks 2 and 3

of the statement of task (see Chapter 1), which, in brief,

ask the committee to (a) compare the Landscape Con-
servation Cooperatives (LCC) program with other similar
programs, considering similarities, differences, overlap,
and coordination; and (b) compare activities supported
by LCCs and related programs within the U.S. Fish and
Wildlife Service (FWS) and other agencies, and whether
there is sufficient coordination and integration. To address
these tasks, the committee reviewed and discussed similar
programs that are federally funded! (see Table 5.1 for a
brief overview). There is a large number of existing federal
programs that focus on conservation, and this review should
not be considered comprehensive. Rather, this chapter and
Appendix D include programs reviewed by the committee
and, in particular, programs that were commonly referred to
as potentially overlapping with the LCCs during the com-
mittee’s information-gathering efforts.

The committee considered initially more than 20 pro-
grams, including federal research laboratories and U.S.
Geological Survey (USGS) Cooperative Research Units.
After cursory review, the committee narrowed its analysis
to 11 other programs that operate sub-nationally but across
a considerable span of the United States and affiliated ter-
ritories (in some cases, as with LCCs, these groups also
have regionally organized governance structures), and that
have a focus on landscape conservation and/or adaptation to
climate change. The committee gave no further consideration
to programs, including those within the U.S. Department of
the Interior (DOI), whose primary purpose is the generation
of scientific research, but that otherwise lack multiple key
characteristics in common with LCCs, such as a landscape-
scale focus, stakeholder involvement, or a large geographic
domain.

! Because of the vast number of collaborative conservation efforts
throughout the nation, the committee elected to interpret “similar programs”
and “related programs” as those within the purview of federal agencies.
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Considering the five attributes below (see Box 5.1), the
committee examined the 11 programs listed in Table 5.1 for
overlap with the LCCs, and identified four programs suf-
ficiently similar to LCCs in scope, scale, organization, and
emphasis to warrant a closer examination: FWS’s Migra-
tory Bird Joint Ventures program (Joint Ventures), FWS’s
Fish Habitat Partnerships (FHPs), USGS’s Climate Science
Centers (CSCs), and the National Oceanic and Atmospheric
Administration’s (NOAA’s) Regional Integrated Sciences
and Assessments (RISA) program. A brief discussion of
the other seven programs is provided in Appendix D. The
committee also discusses the regional-scale coordination
among programs in the Pacific Islands and the Southeast
United States. Finally, the committee concludes the chapter
with feedback on how the LCCs can be best positioned to
support and coordinate with similar conservation efforts or
related activities.

DETAILED CONSIDERATION OF SIMILAR
PROGRAMS

To gauge the programs’ similarity to LCCs, the com-
mittee considered the five attributes listed in Box 5.1. After
examining numerous documents describing the various pro-
grams and considering these five attributes, the committee
judged the degree of similarity to the LCCs to be roughly
in the order presented in Table 5.2 and chose to concentrate
its in-depth analysis on FWS’s Joint Ventures, FWS’s FHPs,
USGS’s CSCs, and NOAA’s RISA Program.

Migratory Bird Joint Ventures

Responding to reductions in waterfowl populations and
habitat, the U.S. and Canadian governments developed the
North American Waterfowl Management Plan (NAWMP,
2012) to restore waterfowl populations. The NAWMP was
first adopted in 1986 and has been updated several times
since then. Congress passed the North American Wetlands

Copyright © National Academy of Sciences. All rights reserved.
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TABLE 5.1 Overview of the LCCs and 11 Other Federal Programs Considered®

Entity and Primary Focus

Geography, Structure, and Governance

Mission (Paraphrased)

Landscape Conservation Cooperatives
(LCCs)*

Conservation strategies through technical
support

Migratory Bird Joint Ventures (JVs)*
Large habitat or species conservation

U.S. Fish and Wildlife Service (FWS)
Fish Habitat Partnerships (FHPs)*
Large habitat or species conservation

U.S. Geological Survey (USGS) Climate
Science Centers (CSCs) and the National
Climate Change and Wildlife Science
Center (NCCWSC)*

Research to support management of fish,
wildlife, and habitat

National Oceanic and Atmospheric
Administration (NOAA) Regional
Integrated Sciences and Assessments
(RISAs)

Build resilience to climate through
stakeholder-driven research

National Park Service (NPS) Scaling-Up
initiative™®

Conservation of areas adjacent to
national parks

Bureau of Land Management (BLM)
Landscape-Scale Approach to Managing
Public Lands*

Resource conservation, restoration, and
development

NOAA Regional Collaboration Teams
Conservation and restoration of coastal
and marine habitat

U.S. Department of Agriculture (USDA)
Regional Climate Hubs

Provision of climate information to
private landowners

22 LCCs cover the U.S. land area, territories,
Pacific and Caribbean islands, and parts of Canada
and Mexico, and broadly participate in many
activities. They are advised by a steering committee
with members from a range of public and private
conservation and resource management partners.

22 habitat-based JVs and three species-based JVs
cover all of the United States, Canada, and a large
part of Mexico. They are advised by an independent
management board with members from a range

of public and private conservation and resource
management partners.

19 FHPs (18 based on particular geographies or
species, and 1 based on a particular type of system)
cover the U.S. land area, territories, and parts of
Canada.

Eight centers cover the U.S. land area and
territories. Each is a USGS—university cooperative
agreement and has an advisory council

composed exclusively of federal, state, and tribal
representatives. NCCWSC provides overall
coordination for the eight CSCs.

11 RISAs ! all housed at universities (domain
determined by proposers), collectively cover
roughly 75% of U.S. land area. Priorities, topics,
and governance vary widely.

The initiative focuses on the 408 units of the
national park system (covering 84 million acres)
operated by the NPS, including 30 national historic
and scenic trails and 49 National Heritage Areas.

BLM administers more than 245 million acres
located in the 12 western states. BLM Ecoregions
cross traditional administrative boundaries.

Eight Regional Collaboration Teams within NOAA
integrate NOAA employees and affiliates to
promote regional coordination of NOAA assets in
order to better address stakeholder concerns.

Seven Regional Climate Hubs cover the U.S. land
area and some territories. The program currently
consists primarily of part-time directors with small
budgets.

LCCs develop and provide integrated science-based
information about the implications of climate change
and other stressors for the sustainability of natural
and cultural resources and develop landscape-level
conservation objectives.

JVs benefit migratory bird populations, other wildlife,
and the public by sustaining a diversity of habitats
through cutting-edge science and technology.

FHPs protect, restore, and enhance fish and aquatic
communities and habitats. The partnerships foster fish
habitat conservation and improve the quality of life for
the American people.

CSCs provide science support to natural resource
managers for dealing with effects of climate and other
concurrent global changes on fish and wildlife and
their habitats.

RISAs act as a research engine for partnership-driven
science to expand the nation’s capacity to prepare for
and adapt to climate variability and change.

The initiative preserves natural and cultural resources
within national parks, trails, heritage areas, and
landmarks by improving conditions beyond those
boundaries through a larger-landscape approach to
conservation.

The ecoregional approach identifies important habitats
for fish, wildlife, and species of concern, and their
vulnerability to climate change, wildfires, invasive
species, and development.

The Regional Collaboration Teams serve as flexible
networks of NOAA staff and affiliates who engage
with stakeholders, assess the needs of external partners
and stakeholders, and adjust NOAA products and
services accordingly.

Regional Climate Hubs provide information to
farmers, ranchers, and forest landowners to help them
adapt to the impacts of climate change and promote
sustainability.
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TABLE 5.1 Continued
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Entity and Primary Focus

Geography, Structure, and Governance

Mission (Paraphrased)

U.S. Forest Service (USFS)
Collaborative Forest Landscape
Restoration Program (CFLRP)

All lands, collaborative, science-based
ecosystem restoration of priority forest
landscapes

Natural Resources Conservation Service
(NRCS) Landscape Conservation
Initiatives

Helps the agricultural sector contribute
to conservation goals best addressed on a
landscape scale

U.S. Department of Defense (DoD)
Readiness and Environmental Protection
Integration

Environmental and military
considerations near DoD facilities

USFS manages more than 192 million acres of
forestlands and grasslands. The CFLRP is an
approach to conserving priority forests led by USFS
in close coordination with other landowners to
encourage collaborative solutions through landscape-
scale operations. The program uses a competitive
process to allocate funding to collaborative groups to
implement management activities.

Nationwide program with designated priority
areas — Critical Conservation Areas. Also includes
Chesapeake Bay Watershed and the Mississippi
River Basin. It provides assistance to landowners
through grants from the Regional Conservation
Partnership Program (RCPP).

Projects are located around military lands

and include designated Sentinel Landscapes,

a nationwide federal, local, and private
collaboration dedicated to promoting natural
resource sustainability and working lands in areas
surrounding military installations.

The CFLRP encourages ecological, economic, and
social sustainability, reduces wildfire management
costs, and demonstrates effectiveness of ecological
restoration techniques.

RCPP promotes coordination for landscape-scale
initiatives among NRCS and its partners to assist
producers and landowners in conservation.

DoD Readiness and Environmental Protection
Integration program coordinates mutually beneficial
programs and strategies to preserve, enhance, or
protect habitat and working lands near military
installations, and reduce, prevent, or eliminate
restrictions that inhibit military testing and training.

@ U.S. Department of Interior programs are indicated by asterisks.
b Since this report entered review, the committee has learned that the Southeast Climate Consortium is no longer currently funded, though they will have an
opportunity to apply for future funds again. Therefore the RISA program now currently supports 10 regional research teams, not 11. Because the committee
learned of this after the report entered review, references to the Southeast Climate Consortium remain throughout this chapter.

To gauge the similarity or overlap among other programs and the LCCs, the committee primarily considered the follow-

ing five attributes:

1. Extent of land area covered
The LCCs are charged with “creating a national network” and cover the entire U.S. land area as well as parts of Canada
and Mexico. Some other programs are designed to operate in smaller, more specific geographic areas.

2. Emphasis on scientific research
The LCCs were created, at least in part, to “develop and provide integrated science-based information” and “facilitate
the exchange of applied science in the implementation of conservation strategies and products.” Hence, the committee
evaluated the emphasis on scientific research, as judged from the frequency with which research is mentioned in the
goals and mission, and in competitively awarded funding (if applicable).

3. Emphasis on climate as a driving issue

Secretarial Order 3289 launched the LCCs to address climate change and other landscape-scale issues and stressors.

4. Emphasis on conservation within stated priorities and demonstrable activities
While some agencies have a mandate to manage for multiple uses or for specific governmental mission(s), LCCs are
focused on the sustainability of our economy, land, water, wildlife, and cultural resources, using science to deliver
conservation strategies.

5. Degree to which the program’s governance is concentrated in a single agency
In some programs, governance and management are concentrated in a single agency (e.g., USDA Regional Climate
Hubs) versus having a decision-making body representing a wide range of organizations (e.g., LCC steering commit-
tees). LCCs are directed to facilitate collaboration among resource management agencies and organizations. They are
to develop shared, landscape-level conservation objectives.
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TABLE 5.2 Description of the Five Programs Relative to the Five Attributes

Attribute

Program
NOAA Regional
Landscape USGS Climate Integrated Sciences
Conservation FWS Migratory Bird Science Centers and Assessments FWS Fish Habitat
Cooperatives (LCCs) Joint Ventures (JVs) (CSCs) (RISAs) Partnerships (FHPs)

Extent of land area
covered

Emphasis on
conducting scientific
research

Emphasis on climate
as a driving issue

Emphasis on
conservation within
stated priorities
and demonstrable
activities

Degree to which the
program’s governance
is concentrated in a
single agency

Cover all U.S. states
and territories, and
parts of Canada and
Mexico

Fund extramural
research and other
activities

Varies across the
network as determined
by each LCC’s
stakeholder group

Conservation is a top
priority

LCCs are each steered
by a broadly drawn
stakeholder group

Covers essentially all
of the United States,
Canada, and a large
part of Mexico

Some conduct original
research, others fund
extramural research
and other activities

Low priority

Conservation is a top
priority

JVs are each steered
by a broadly drawn
stakeholder group

Cover all U.S. states
and territories

Fund extramural
research and other
activities; more
research than LCCs

Prominent

Conduct research,
in part to support
conservation, but do
not do conservation
projects

USGS—university
cooperative
agreement; USGS side
has broadly drawn
stakeholder advisory
council for each CSC

Cover ~75% of U.S.
land area

Conduct original
research

Prominent

Little to no emphasis
on conservation

Housed at universities

Nominally all of the
United States but in
reality, mostly riparian
areas and adjacent lands

No research

Low priority

Conservation is a top
priority

FHPs are each steered
by a broadly drawn
stakeholder group

NOTE: FWS = U.S. Fish and Wildlife Service; NOAA = National Oceanic and Atmospheric Administration; USGS = U.S. Geological Survey.

Conservation Act? in 1988 in support of the NAWMP and to
provide grants to carry out wetlands conservation projects.
Mexico officially joined the NAWMP in 1994. Although the
plan is international in scope, planning and implementation
occur at regional levels.? These regional efforts, known as
Joint Ventures, seek to bring together the relevant agen-
cies, organizations, and stakeholders to conserve habitat
for migratory birds, other wildlife, and people within their
region.*

The Joint Ventures enable partners to engage, both
together and independently, in activities that support spe-
cific bird and bird habitat conservation goals within their
geographic region. The activities conducted by the Joint
Ventures and their partners range from biological planning,
conservation design, habitat conservation (i.e., implementa-
tion), communication and outreach, monitoring, evaluation,
and applied research.

216 U.S.C. §§ 4401-4414.

3 See http://www.fws.gov/birdhabitat/NAWMP/index .shtm.
4 See http://mbjv.org/who-we-are.

3 See http://www.fws.gov/policy/721fw6.html.

The first Joint Venture was formed in 1986, and today
there are 22 habitat-based Joint Ventures (see Figure 5.1);
18 in the United States and 4 in Canada.® Each Joint Venture
is governed by a management board that directs its activi-
ties and oversees its implementation planning; membership
of the boards is determined within each Joint Venture and
includes representatives from the organizations participating
in the Joint Venture partnership. Joint Ventures also have one
or more technical committees that provide scientific advice
related to conservation goals. Each Joint Venture is staffed by
a coordinator, and many also include additional positions in
science coordination, science delivery, or communication.’

An Association of Joint Venture Management Boards
has been organized that includes management board chairs
and members from each of the Joint Ventures.® This asso-
ciation develops common messages about the impacts and
successes of Joint Ventures and provides a forum to share les-

6 See http://mbjv.org/who-we-are.

7 See http://mbjv.org/who-we-are; http://www.fws.gov/policy/721fw6.
html.

8 See http://mbjv.org/who-we-are/networks.
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sons learned across individual Joint Ventures, but it does not
direct their efforts.’ Joint Ventures receive support through
U.S. congressional appropriations to the FWS,!0 as well as
additional federal, state, and private funding provided by
partner organizations. The FWS typically provides funding
for the coordinator and basic program infrastructure.!!

Similarities with LCCs: In the 2012 revisions to the NAWMP,
the Joint Venture approach of advancing conservation objec-
tives through regional partnerships was cited as serving as a
model for the LCCs and other emerging conservation efforts
(NAWMP, 2012). Indeed, through communication with FWS
personnel and a range of stakeholders, the committee learned
that the Joint Ventures served as an inspiration for the LCC
program. As a result, the LCCs naturally resemble the Joint
Ventures in many ways. The Joint Ventures, like the LCCs,
are self-directed partnerships organized at a regional level
that together cover the entire United States and extend into
Canada and Mexico. The governance structure for each pro-
gram is similar: decisions for individual Joint Ventures and
LCCs are made by representatives from the organizations
participating in each partnership (management boards for
the Joint Ventures and steering committees for the LCCs).
Some Joint Ventures engage both a steering committee and
a management board, the latter playing the role of imple-
menting joint priorities (see Chapter 6 for a discussion of
the Atlantic Coast Joint Venture). This structure is designed
to ensure that the focus and specific project objectives for
each Joint Venture and LCC address regional needs rather
than being driven by national-level priorities. While each
program includes some national-level organization (the
Association of Joint Venture Management Boards and LCC
Council), they are specifically designed to support efforts
of the regional partnerships by enabling sharing of lessons
learned, increasing awareness of the Joint Venture or LCC
programs and related successes, and encouraging support of
and participation in regional efforts. Many individual Joint
Ventures and LCCs also have a science or technical com-
mittee to provide guidance on the best available science to
inform partnership decisions.

The LCCs are described in LCC Information Bulletin
No. 1 (Office of the Science Advisor, 2010) as “applied
conservation science partnerships” designed to support
conservation at the landscape scale. Similar to the Joint
Ventures, they are intended to facilitate collaboration among
the DOI bureaus and with other resource management agen-
cies and organizations at the federal, state, and local levels,

9 See http://mbjv.org/who-we-are/networks.

10 Congressionally appropriated funds for both the LCCs and Joint Ven-
tures are provided through an appropriation for “Resource Management.” In
a congressional report that accompanies the appropriating legislation, Con-
gress clarifies how those funds are to be divided among various programs,
including the LCCs and Joint Ventures (e.g., H.R. 2822, 114th Cong. 2015
and H.R. Rep. No. 114-170, p. 13).

11 See http://www.fws.gov/policy/721fw6.html.
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creating partnerships that are capable of “accomplish[ing]
conservation objectives that no single LCC, nor any agency
or organization, could accomplish alone.” Also similar to the
LCCs, the Joint Ventures operate across national borders to
coordinate conservation with Canada and Mexico.

Differences from LCCs: Although the LCCs have much in
common with the Joint Ventures, the primary difference
between these programs is in their programmatic scope. The
Joint Ventures have a relatively narrow focus on migratory
bird and bird habitat conservation.'? In contrast, the LCCs
have a broader focus on natural and cultural resources more
generally.!3 While individual LCCs may engage in some
projects that support conservation of birds or bird habitats,
their purview is much broader and may focus on other
conservation issues deemed to be a priority in a particular
area; indeed a review of LCC projects demonstrates a broad
range of supported topics.!# Joint Ventures have also been
actively implementing conservation and monitoring activi-
ties, distinguishing them from the LCCs, which have so far
focused more on collaboration, information sharing, and sci-
ence development (see additional discussion in Chapter 6).
Although LCCs intend to catalyze conservation, they are not
yet viewed as a program that implements conservation the
same way the Joint Ventures are perceived.

Coordination with LCCs: The committee found several
existing avenues for limited coordination between the LCCs
and Joint Ventures. An examination of the rosters of LCC
advisory committees reveals many names with Joint Venture
affiliations, either staff or management board members. In
addition, some LCCs have funded joint projects with Joint
Ventures: the list of LCC-funded projects includes 23 projects
that mention Joint Ventures as partners or joint funders. Most
of those (12) are with the California LCC.

Fish Habitat Partnerships

In 2006, a coalition of state, tribal, territorial, and federal
government representatives as well as anglers, conservation
groups, and scientists developed a National Fish Habitat
Action Plan. The purpose of the plan was to encourage
“voluntary, non-regulatory, science-based action to protect,
restore, and enhance America’s aquatic systems.”!> The
effort was spearheaded by states through the Association
of Fish and Wildlife Agencies (AFWA) in cooperation with
the FWS and NOAA, which served as the primary liaisons
to other federal agencies and other partners.!¢

12 See http://www.fws.gov/birdhabitat/JointVentures/index.shtm.

13 See http://lccnetwork.org/about.

14 See http://lccnetwork.org/projects.

15 See http:/fishhabitat.org/sites/default/files/www/NFHP_AP_Final_0.pdf.

16 See http://fishhabitat.org/sites/default/files/www/National %20
Fish%?20Habitat%20Action%20Plan%?20-%20National_Fish_Habitat_
Action_Plan.pdf.
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The plan called for the organization of a network of
regional FHPs focused on important aquatic habitats and
species. These partnerships serve as the working units of
the National Fish Habitat Action Plan and are overseen by
the National Fish Habitat Board. The National Fish Habi-
tat Board comprises 22 members representing a variety of
stakeholder groups, including state and federal agencies,
tribal governments, conservation groups, resource manag-
ers, and academia. Members of the board are approved by
an executive leadership team that includes the president
and executive director of AFWA, the assistant administra-
tor for Fisheries at NOAA, and the director of the FWS.
The purpose of the National Fish Habitat Board is to
provide leadership and coordination, approve and support
FHPs, establish interim and long-term national conserva-
tion goals, support regional goals, mobilize support, and
measure and communicate the status and needs of fish
habitat. Staff support for the National Fish Habitat Board
is provided by AFWA, the Michigan Department of Natural
Resources, the FWS, NOAA’s National Marine Fisheries
Service, and USGS.!7

By 2012, when an updated second edition of the National
Fish Habitat Action Plan was released, the National Fish
Habitat Board had approved 18 regional FHPs, and in 2014,
a 19th regional FHP in Southeast Alaska was approved.
Among the 19 FHPs, all 50 states are represented in at least
one partnership.!® Of the 19 FHPs, 18 are based either on a
particular geographic region or a particular species of fish.
The Reservoir Fish Habitat Partnership is considered to be a
“system-based” partnership that includes reservoirs through-
out the country (see Figure 5.2).

Similarities with LCCs: Like the LCCs, the National Fish
Habitat Partnership was modeled after the Joint Ventures
program,'® and therefore, shares many traits with both the
Joint Ventures and the LCCs in terms of structure and func-
tion. Like the LCCs and the Joint Ventures, the individual
Fish Habitat Partnerships are considered self-directed. The
updated National Fish Habitat Action Plan (2012) describes
them as “self-identified, self-organized, and self-directed
communities of interest formed around geographic areas,
keystone species, or system types.” They also resemble the
Joint Ventures and LCCs in that they are overseen by a board
at the national level, but they are primarily intended to oper-
ate at a regional scale through individual, cross-jurisdictional
partnerships of diverse stakeholders. The individual FHPs
are also typically led by a steering committee.

17 See http:/fishhabitat.org/sites/default/files/www/NFHP_AP_Final.
pdf.

18 See http:/fishhabitat.org/sites/default/files/www/NFHP_AP_Final.
pdf.

19°See http://www.fws.gov/fisheries/whatwedo/NFHAP/nfhap_who.
html.

Differences from LCCs: As with the Joint Ventures, the pri-
mary difference between the FHPs and LCCs is their scope.
Because these partnerships focus on a particular taxonomic
group, their focus is also not as broad as the LCCs, which
focus on natural and cultural resources generally. Whereas
several LCCs include partners in Canada or Mexico, with one
exception (the Great Lakes Basin Fish Habitat Partnership)
the FHPs focus solely on U.S. waters. Another difference
from the LCCs is that there is substantial geographic overlap
among the FHPs. In contrast to the LCCs and according to
the National Fish Habitat Action Plan (2012), the primary
focus of the FHPs is to implement conservation projects.

Coordination with LCCs: Despite the differences in geogra-
phy and focus just noted, the confluence of conservation pri-
orities sometimes brings LCCs and FHPs to work together.
The committee found multiple references to collaborations
between LCCs and FHPs, including but not limited to coor-
dination on fish habitat assessments. For example, the Plains
and Prairie Potholes LCC worked with FHPs to develop
advanced fish habitat assessment models to support efficient,
targeted, and strategic management of aquatic resources.?”
The committee also noted some overlap in the membership
of the Fish Habitat Partnership steering committees and the
membership of steering committees of the LCCs.

Climate Science Centers and National Climate Change
and Wildlife Science Center

USGS’s National Climate Change and Wildlife Science
Center (NCCWSC) serves as the managing entity for eight
regional CSCs. The CSCs were established by the same Sec-
retarial Order (No. 3289; see Appendix E) that established
the LCCs, and were intended to provide information about
climate change to all DOI bureaus. The LCCs and CSCs
were intended to be complementary, with the CSCs focused
more on research and LCCs on delivering information and
convening partners for developing shared conservation
strategies. Like the LCCs, the eight CSCs together span the
entire contiguous United States from coast to coast, as well
as Alaska, Hawaii, and the U.S. territories (see Figure 5.3).
The eight CSCs are all housed at research universities that
were selected through a competitive process.

Each CSC has the responsibility and opportunity to
establish its own goals and research priorities in consultation
with its Executive Stakeholder Advisory Committee, which
entirely comprises federal, state, and tribal representatives.
LCC coordinators are key stakeholders on the Executive
Stakeholder Advisory Committees and as such serve an
important function in ensuring that each CSC is responsive to
LCC needs. NCCWSC has developed its own strategic plan,
which includes some goals and aspirations for the CSCs. It
also has its own advisory committee, but unlike the regional

20 See http://www.fws.gov/midwest/lccpartnerships.htm.
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FIGURE 5.2 (a) Map of the Fish Habitat Partnerships and (b) map of the Landscape Conservation Cooperatives shown for comparison.
SOURCES: http://fishhabitat.org/sites/default/files/FHP_Map_Main_14_1.pdf; https://www.sciencebase.gov/catalog/item/
55b943ade4b09a3b01b65d78.

Copyright © National Academy of Sciences. All rights reserved.



A Review of the Landscape Conservation Cooperatives

THE LANDSCAPE CONSERVATION COOPERATIVES AND OTHER SIMILAR FEDERAL PROGRAMS

Arctic Ocean

Bering Sea

Labrador Sea

Atlantic Ocean

e ." |
e

Pacific Ocean

Rose Atoll
S S

1:140,000,000
1000

o

LCC Names

- 1. Appalachian

| 2.califomia

[ s Desert

- 4. Eastern Tallgrass Prairie and Big Rivers
- 5. Great Basin

I s Great Northen

7. Great Plains

[ s culfCoast Prairie
- 9. Gulf Coastal Plains and Ozarks
[ 10.North Atiantic
[ 1. North Pacific
- 12. Peninsular Florida
13. Plains and Prairie Potholes
[T 14. south Attantic
- 15. Southern Rockies

- 16. Upper Midwest and Great Lakes
- 17. Aleutian and Bering Sea Islands
B s Acciic

- 19. Northwest Boreal

- 20. Western Alaska

- 21. Pacific Islands

22. Caribbean

Scale 1:45,000,000

0 500 1,000
Gulf of Mexico S L 1 1 Mies
T T Kilometers
& 7 0 500 1,000

®

Map prepared by USFWS August 2015
Datum: WGS 84

N SR Pacific Ocean Projection: Albers Equal Area Conic
mmm Map Inset Projection: Equidistant Conic - Central Meridian 180 degrees

v >

The USFWS makes no warranty for use of this map and cannot
be held liable for actions or decisions based on map content.

51

FIGURE 5.3 (a) Map of the Climate Science Centers and (b) map of the Landscape Conservation Cooperatives shown for comparison.
SOURCES: https://edit.doi.gov/csc/centers; https://www.sciencebase.gov/catalog/item/55b943ade4b09a3b01b65d78.
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Executive Stakeholder Advisory Committees, none of the
members are leaders of LCCs or its national program.?!

Similarities with LCCs: Both the LCCs and the CSCs were
created by the same Secretarial Order and cover the geography
of the United States and its territories; both are housed in DOI;
both award external grants; and both are guided by steering
committees that have some ability to make recommendations
including funding decisions, with the final decisions resting
on the regional director (for the FWS). Furthermore, members
of the respective steering committees comprise similar stake-
holder groups; thus, potentially resulting in the identification
of similar priorities. Both have an emphasis on climate science
to support decisions, including cultural and natural resource
management.

Differences from LCCs: As described in the Secretarial
Order, the 22 LCCs and 8 CSCs were intended to be distinct
but complementary. LCCs were intended to focus more on
convening conservation partners to develop common con-
servation priorities and Landscape Conservation Designs as
well as the applied science and tools to inform these conser-
vation priorities. In contrast, CSCs were intended to focus
on carrying out the research needed to support conservation
and resource management in the face of climate change.
CSCs are not designed to develop conservation strategies
and Landscape Conservation Designs, but focus primar-
ily on research. Structurally, CSCs consist of a university
component competitively awarded on a 5-year cooperative
agreement, and of a small number of USGS staff who direct
USGS funding to a portfolio of research projects. By con-
trast, LCCs have no university component. The Executive
Stakeholder Advisory Committees for CSCs consists solely
of state, federal, and tribal representatives; the steering com-
mittee of LCCs includes much broader participation (e.g.,
nongovernmental organizations [NGOs] and private sector).
Whereas all CSCs have a significant focus on climate, there
is wide variety among LCCs in the prominence of climate
issues in their communication, activities, and funded proj-
ects. A comparison of word clouds created from the mission
statements of the individual LCCs and CSCs (after remov-
ing geographically specific terms and every occurrence of
the name of the entity) reveals a much greater emphasis on
climate, tools, and science in the CSCs, and much greater
emphasis on conservation in the LCCs, reflecting the needs
of their stakeholders (see Figure 5.4).

Coordination with LCCs: Relevant LCC coordinators are
usually on the steering committee for CSCs, though not
usually the reverse (since some CSC regions touch as many
as seven LCCs). In some instances, CSCs and LCCs have
jointly funded projects. The list of LCC-funded projects
includes seven that were jointly funded with CSCs, mostly in

21 See https://nccwsc.usgs.gov/content/accenrs-member-list.
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Alaska. An additional two LCCs listed CSCs as leverage, and
a number of LCC projects list CSCs as participants. At least
10 persons listed on the rosters of LCC advisory councils are
directors or other leaders of CSCs. The LCCs and CSCs have
also coordinated on meetings, workshops, and symposia.
For example, the Southwest Climate Summit was organized
jointly by the Southwest CSC, California Nevada Climate
Applications Program, and the California LCC. The Pacific
Island LCC and Pacific Island CSC have also cohosted two
Climate Science Symposia.

National Oceanic and Atmospheric Administration’s
Regional Integrated Sciences and Assessments Program

The RISA program dates back to 1995 and was devel-
oped within NOAA to “pioneer innovative mechanisms for
enhancing the value of climate information and products
for understanding and responding to these challenges at the
regional scale” (Binder et al., 2009). The RISA program now
supports 11 regional research teams?? that help expand and
build the nation’s capacity to prepare for and adapt to climate
variability and change. RISA teams work with public and
private user communities to develop knowledge on impacts,
vulnerabilities, and response options through interdisciplin-
ary research and participatory processes. Climate informa-
tion can inform decisions intended to promote adaptation
to a changing environment, but only if the climate research
community and decision makers work together to understand
each other’s needs and limitations. Successful outcomes
from the RISA program are due in part to their ability to
create lasting relationships with decision makers from the
public and private sectors including local, regional, and state
governments, federal agencies, tribal governments, utilities,
the business community, and national and international
nonprofit organizations (Pulwarty et al., 2009; Meadow et
al., 2015). Through these relationships, RISA teams learn
about specific decision contexts within and across different
sectors of society, advancing the overall understanding of
the use of science.??

Similarities with LCCs. Like LCCs, RISAs aim to serve a
variety of functions: supporting and conducting research,
developing tools or other approaches to support decision
makers, and convening stakeholders, to name a few. Each
RISA has the latitude to set its own priorities, choose which
stakeholders to engage, and to some extent create its own
approach to governance. Similarly, LCCs also have the

22 Since this report entered review, the committee has learned that the
Southeast Climate Consortium is no longer currently funded, though they
will have an opportunity to apply for future funds again. Therefore the RISA
program now currently supports 10 regional research teams,not 11. Because
the committee learned of this after the report entered review, references to
the Southeast Climate Consortium remain throughout this chapter.

23 See http://cpo.noaa.gov/ClimatePrograms/ClimateandSocietalInterac-
tions/RISAProgram/AboutRISA .aspx.
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Science Centers.

authority as self-directed partnerships to develop their own
diverse priorities and, to a lesser extent, however, to deter-
mine their own leadership.

Differences from LCCs: The RISA program is quite different
from LCCs in mission, governance, topical focus, and goals.
RISAs, whose core participants are based at universities, are

much more focused on research, and are created through a
competitive process by proposing teams of university scien-
tists, not by an agency. RISAs, unlike CSCs and LCCs, do
not cover the entire country, as can be seen in Figure 5.5. The
teams of university scientists propose regional boundaries,
select the key participants, determine the composition and
structure of their advisory councils (if any), and determine
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the priorities. RISAs do not themselves provide external
funding for projects the way LCCs do; instead, they carry out
their research agenda and other activities with the proposing
team and often with leveraging (as with LCCs). Broadly,
RISAs focus more directly on human considerations like
urban water availability, public health, and community resil-
ience; and RISA teams generally include social scientists.

Coordination with LCCs:

RISAs and LCCs primarily coordinate by convening
joint meetings, workshops, conferences, and training events.
For example:

e The Great Basin LCC and California-Nevada Assess-
ment Program have organized a series of six Great Basin Cli-
mate Forums and two Tribal Climate Adaptation Workshops;
combining forces has led to more effective dissemination and
application of climate information, participants assert.

e The Desert LCC, and the Southwest and South
Central RISAs co-convened a U.S.-Mexico binational cli-
mate change adaptation workshop, concentrating on the
Big-Bend stretch of the Rio Grande Basin.?*

e LCC coordinators serve on steering committees of
at least two RISAs: the Alaska RISA? and the Northwest
Climate Impacts Research Consortium,2° and conversely,
RISA participants serve on science advisory committees for
at least two LCCs (the Northwest Climate Impacts Research
Consortium on the North Pacific LCC, and Western Water
Assessment on the Southern Rockies LCC?7).

COORDINATION AMONG REGIONAL PROGRAMS

In this section, we examine in more detail the coordi-
nation among LCCs, CSCs, and RISAs in two geographic
regions. We selected the Pacific Islands because the geo-
graphic boundaries of the Pacific Islands LCC, the Pacific
Islands CSC, and the Pacific RISA are nearly identical,
affording an organizationally simple framework to examine
the interactions among the three types of regional programs.
Because the alignment of geographic boundaries for these
programs is not typical, we also analyzed in more depth the
coordination among the Southeast CSC and its six affiliated
LCCs and three RISAs.

Pacific Islands

The geographic extent includes the state of Hawaii and
U.S .-affiliated Pacific territories, including Guam, American

24 See http://cpo.noaa.gov/Partnerships/International/TheNorth
AmericanClimateServicesPartnership%28NACSP%29_b/RioGrande-
RioBravoRegionalPilotArea.aspx; http://www.climas.arizona.edu/blog/
notes-field-preparing-climate-change-along-us-mexico-border.

25 See https://accap.uaf.edu/about.

26 See http://pnweirc.org.

27 See http://southernrockieslce.org/about-srlcc/science-workgroup.
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Samoa, and the Federated States of Micronesia. The commit-
tee learned from conversations with stakeholders involved
in these programs that people in this vast, far-flung, and
sparsely populated region rely on and value remote con-
nections, personal networks, and collaborations. Therefore,
organizations offering such networking, as well as decision-
relevant research and products, like the Pacific Islands LCC,
Pacific RISA, and Pacific Islands CSC, are valued.

Several examples serve to illustrate the collaboration
and synergies of these three organizations. The Pacific
Islands LCC and Pacific Islands CSC have cohosted two
Climate Science Symposia.2® The Pacific Islands LCC and
Pacific RISA collaborated on the Pacific Islands Regional
Climate Assessment,? which was the regional contribution
to the third U.S. National Climate Assessment. The Pacific
Islands Regional Climate Assessment was a collaborative
effort engaging federal, state, and local government agen-
cies, NGOs, academia, businesses, and community groups to
inform and prioritize their activities in the face of a changing
climate (Keener et al., 2012).Three technical workshops were
held between November 2011 and January 2012, and the
Regional Climate Assessment was released later in 2012. Most
of the funding came from NOAA, through the Pacific RISA,
and the Pacific Islands LCC was also a financial contributor.
Because the Pacific Islands CSC was in its infancy at the time,
it had a small role in the Regional Climate Assessment.

The research emphases of each entity are somewhat
distinct and evolving. The Pacific Islands region’s LCC,
CSC, and RISA all share an interest in the physical drivers of
change, including sea level rise, ocean wave characteristics,
and climate downscaling. However, the methods, applica-
tions, and partners of the three organizations are justifiably
distinct, and to a large degree complementary.

Current Emphases of the Pacific RISA: Research emphases
include

1. Regional climate modeling. Techniques using Global
Climate Models (GCMs) to generate future climate projec-
tions may be of less value over small islands, which are too
small to be represented as land in the GCMs. The Pacific
RISA supports the use of the Hawaii Regional Climate
Model (HRCM) to generate high-resolution climate data for
the Hawaiian Islands, Guam, and American Samoa at spatial
resolutions as fine as 1 km, a spatial scale necessary to take
into account steep topography and diverse microclimates.

2. Future groundwater recharge. Using HRCM projec-
tions, Pacific RISA partner researchers at the USGS Pacific
Islands Water Science Center and the University of Hawaii
Water Resources Research Center used calibrated soil-water
balance models for the island of Maui to calculate ground-

28 See http://apdrc.soest.hawaii.edu/PICSC/symposium.php; http://apdrc.
soest.hawaii.edu/PICSC/news/Review_Symposium.pdf.
29 See http://www.pacificrisa.org/projects/pirca.
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water recharge under future land and water management
scenarios.

3. Land-use and hydrology scenario development. To
ensure that results from climate and hydrological models
address the needs of Maui and state-level decision makers,
Pacific RISA researchers worked with stakeholders to
generate a set of feasible future Maui land-use scenarios
relevant to groundwater resource management. Land-use
maps represent future management decisions and provide
the spatial environment across which groundwater recharge
is calculated under future climate conditions.

4. Regional network maps. To map flows of climate
information and identify key hubs and potentially isolated
groups in the greater Pacific Islands region, Pacific RISA
researchers tracked communications patterns across different
sectors and countries. Survey analysis of more than 300 cli-
mate change professionals revealed network connectedness
and perceived community resiliency, climate change risk,
and sense of community.

Current Emphases of the Pacific Islands LCC: Research
emphases include

1. Mapping potential ranges of native species and
invasive species under future temperature and precipitation
projections;

2. Leading vulnerability assessments for rare species,
native ecosystems, and keystone species;

3. Predicting future potential community composition
within protected areas under different climate scenarios;

4. Identifying potential corridors linking present and
future habitat;

5. Recommending conservation and acquisition priori-
ties based on future climate and sea level; and

6. Developing adaptation strategies to protect bio-
diversity and cultural heritage across the Pacific.

Current Emphases of the Pacific Islands CSC: Research
emphases include

1. High-resolution projections of future climate, sea
level, and shoreline/inundation;

2. Estimates of low flow in ungaged streams;

3. Understanding and predicting vegetation change and
management thereof; and

4. Coral reefs and other seascapes.

Consideration of Overlaps: As the above lists indicate, the
Pacific Islands LCC, CSC, and RISA research is mostly
complementary, with one exception: All three entities have
funded projects on regional climate modeling for Hawaii and
the Pacific Islands. However, from evidence available on the
three programs’ websites, this work was started by simulat-
ing climate in Maui with funding from the Pacific RISA
because of a specific interest in island water issues. Funding
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from the Pacific Islands LCC and CSC allowed researchers
to apply the modeling framework to other islands in Hawaii
and beyond. The committee noticed in at least one case that
the Pacific Islands LCC and CSC funded projects that appear
to be nearly identical, giving the impression that the same
work was funded twice and suggesting that coordination
could still be improved.

Southeastern United States

In contrast to the Pacific Islands, the geographic bound-
aries of programs in the Southeast do not align. The geo-
graphic extent of the Southeast CSC (see Figure 5.6) includes
all or parts of three RISAs (Carolinas RISA, Southeast Cli-
mate Consortium,*® and Southern Climate Impacts Planning
Program), and six LCCs (Appalachian, Gulf Coastal Plains
and Ozarks, Gulf Coast Prairie, Peninsular Florida, South
Atlantic, and Caribbean).

In the Southeast, the RISAs appear to be less involved
with LCCs and the Southeast CSC than in the Pacific Islands.
This should not be interpreted as a criticism; there appear to
be strong and valid institutional and historical reasons for this
separation. For instance, the Southeast Climate Consortium
focuses on agriculture and on climate projections in the range
of 1-12 months, a research focus and time horizon that the
CSCs and LCCs are not undertaking.

Careful examination of the complete list of funded
projects and activities by the Southeast CSC and the six
LCCs revealed several projects with similarities. Specifi-
cally, seven projects provided variations of future climate
projections, and four on the topic of sea level rise and asso-
ciated saltwater habitat (marshes, mangroves). However,
on closer examination, it became apparent that the seven
climate-related projects are complementary. They produce
different products over different geographic domains using,
generally, different but application-appropriate techniques.
As in the previous case study, the committee found that the
Southeast CSC and one LCC funded similar projects. This
also points to the need for the CSCs and LCCs to closely
coordinate their external research-granting processes when
the topics overlap.

Evaluation of Overlap and Coordination

The committee noted that the LCC program and other
similar programs overlap in some areas. Below, the commit-
tee discusses the source of such overlaps; identifies benefits
and costs that may be associated with overlaps, especially in
the context of the LCCs; and determines that, with adequate
coordination and rationale, the current extent of overlap is
acceptable.

30 Since this report entered review, the committee has learned that the
Southeast Climate Consortium is no longer currently funded, though it will
have an opportunity to apply for future funds again. Therefore, the geo-
graphic extent includes all or part of two currently funded RISAs, not three.
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SOURCE: https://globalchange .ncsu.edu/secsc/climate-science-centers.

Across the federal government, there are multiple
directives to harness different authorities, programs, and
funding sources with similar aims—ultimately, to promote
conservation at a larger scale. Above, the committee illus-
trates a variety of such programs across federal agencies. In
addition, there are numerous cross-agency efforts focused
on either a geographic region (e.g., Chesapeake Bay or Gulf
hypoxia; see Gulf hypoxia case study in Appendix B) or a
species (e.g., sage-grouse; see case study in Appendix A).
As discussed above, there are some similarities in projects,
activities, and collaborations supported by LCC programs
and other related federal programs.

By design, LCCs are collaborative conservation efforts
(see Chapter 2) designed to identify strategic research and
conservation priorities among partners, and help leverage
funds. As a result, the research funded by LCCs is often
collaborative with other agencies. Indeed, such collabora-
tions were specifically encouraged in many LCC- and CSC-
sponsored requests for proposals. Therefore, the committee
was not surprised to find some overlap with other programs
within the FWS, within other DOI bureaus, in other federal

agencies, in state agencies, and in the nongovernmental
conservation sector. Institutional redundancy and overlap are
common in conservation, in natural resource management,
and indeed in government organization more generally. The
collaborative governance of the LCCs through each steer-
ing committee is designed to identify common goals and
unmet research needs. The structure of the LCCs is intended
to enhance communication and coordination of partners,
and to streamline efforts in an increasingly complex field.
Through this process, unnecessary overlap and redundancies
are likely identified and avoided. Given the U.S. federalist
structure, some degree of overlap between state and federal
activities is both inevitable and desirable. Even within the
federal system (and many state systems) there are significant
institutional overlaps and shared regulatory (or management)
spaces (Freeman and Rossi, 2012), as well as institutional
gaps. In some cases, overlap is the product of federal law,
and in this case, the Secretarial Order. Overlaps and redun-
dancies can be beneficial or costly, depending on the context
and societal goals.

There are administrative costs associated with redun-

Copyright © National Academy of Sciences. All rights reserved.



A Review of the Landscape Conservation Cooperatives

58

dancys; it is generally more efficient to have a single entity
responsible for a mission or a set of objectives than to have
multiple entities involved. It may also add confusion, lead
to conflict among agencies, and complicate interactions with
those seeking to engage in regulated actions. If the institu-
tional landscape is especially complex, it may be difficult
either to pinpoint authority or to identify gaps in regulatory
coverage (Crowder et al., 2006). Fragmentation may also
diffuse responsibility in ways that provide incentives for each
of the multiple actors to underplay its own responsibility,
avoiding difficult decisions in the hope that other actors will
confront them (Buzbee, 2003). It makes planning difficult,
because no one entity has a comprehensive view of the man-
aged system. Fragmentation can make learning difficult if
there are not well-established lines of communication. It can
also make it hard to see, and especially address, the impacts
of cumulative or synergistic threats. However, the landscape
approach taken by the LCC Network aims to overcome such
institutional fragmentation and the associated complexities
and inefficiencies. The LCC Network Strategic Plan (LCC,
2014) specifically states that one tactic for creating high-
functioning organizational culture for LCCs is to “[i]dentify
institutional barriers and stovepipes that inhibit cross-agency
collaboration and partnerships and seek to reduce, break-
down, or overcome them.”

The involvement of and overlap among multiple man-
agement agencies can also provide benefits; moreover, the
negative aspects of redundancy just mentioned may pertain
more to regulatory concerns than to the science-management
and collaborative priorities of LCCs. As in systems engi-
neering, managing redundancy might reduce the risk of
catastrophic failure by allowing one actor to compensate for
another’s shortcomings (Landau, 1969). Moreover, insti-
tutional separation and overlap can encourage diversity of
ideas and approaches, combating the tendency to fall into
patterns of “group think,” where assumptions go unexamined
and viewpoints tend to converge on an unrealistic extreme
(O’Connell, 2006). It can bring to bear the distinct expertise,
cultures, and missions of multiple institutional actors. Decen-
tralizing authority also reduces the risk of domination by one
particular stakeholder group whose goals diverge from those
of the broader policy community (Curtin, 2015). At the most
basic level, it is more difficult and costly to influence several
agencies than to influence one. In addition, fragmentation
allows for differing agency cultures and missions, which
in turn should facilitate the zealous pursuit of multiple
goals. In a competitive funding environment, scientific or
conservation proposals that meet the objectives of multiple
organizations (e.g., multiple LCCs or an LCC and a CSC)
and show leveraging potential may achieve higher rankings
during review than those with narrower support.

The right institutional design question, then, is not
whether there is redundancy or overlap, but whether the
institutional system as a whole is able to effectively pursue
the goals for which it was developed. The answer depends on
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whether the entities involved are able to communicate, coor-
dinate, and collaborate effectively, not simply on whether
there is some overlap or some tension in their missions. The
discussion above illustrates generally positive attributes of
overlap because there is evidence of communication and
coordination to achieve multiple objectives. The steering
committee meetings of the LCCs attempt to coordinate
across many of the existing programs. Furthermore, work-
shops, conferences, and training events that are jointly orga-
nized and funded can be of higher quality and impact than
any one organization could achieve alone. Through personal
communications with invited speakers and conversations
with stakeholders, the committee learned that multiple LCC
participants view the LCCs as a forum for increased and
more efficient communication among stakeholders who
often come from multiple states and represent a variety of
NGOs, federal and state agencies, tribal organizations, and
other partnerships. Further, multiple participants described
the LCCs as avenues for building relationships, fostering
future partnerships, increasing trust, providing learning
opportunities, and enhancing technical capacity.

However, coordination among the LCCs and other
programs requires staff resources that some of the partners
and stakeholders might lack. The committee learned from
invited speakers as well as from conversations with stake-
holders that a major challenge to evaluation of the LCC
Network is the number of collaborative efforts already
under way (e.g., by the Joint Ventures, Western Governors’
Association, the Western Association of Fish and Wildlife
Agencies, and AFWA). Despite the fact that many stake-
holders recognize that the LCC Network fills an important
need, some, in particular state agency representatives,
expressed a concern that they do not have sufficient staff
capacity to substantially contribute to collaborative efforts.
This problem is exacerbated in states with multiple LCCs,
and they find themselves having to prioritize among col-
laborative initiatives.

Moreover, some representatives from state agencies
indicated the difficult trade-offs they face in terms of dedicat-
ing resources and staff time to directly undertaking projects
or participating in one or more LCCs or other partnership
efforts. For example, Alaska includes designations in five
different LCCs; California, Oklahoma, Texas, and Wyoming
each have four LCCs within their borders; and several other
states have three. In light of multiple competing demands on
capacity, particularly staff time and travel funds, some part-
ners expressed that the cost of engaging in an LCC appear
greater than the benefits. Also, because the LCCs are rela-
tively new, many partners have not yet seen the direct benefit
to their own priorities or responsibilities. For example, one
stated that the scale at which LCCs aim to work (across large
landscapes and long timescales) does not match well with
state agency objectives, which by their nature must focus
on smaller-scale, more immediate concerns. Others saw
the LCCs as an added layer of bureaucracy when funds for
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science delivery could be administered through preexisting
groups and processes.

As the LCCs mature and benefits can be realized and
documented, it may become less challenging to justify the
staff cost. Some states have already overcome the challenge
of participating in multiple LCCs by appointing a single
staff person as the designated liaison to all LCCs within a
state. Enhancing the opportunities for partners to be actively
engaged with the full suite of regional activities that intersect
with their missions will be important to the longevity of
these efforts. Potential actions could include holding joint
meetings between neighboring LCCs or among LCCs and
overlapping programs, increasing the capabilities for virtual
meetings with real-time interactions, or adjusting boundaries
if appropriate to achieving conservation objectives.

CONCLUSIONS

A wide variety of landscape-scale programs exist that
are federally funded or initiated. In addition, national asso-
ciations and regional partnerships have formed that also aim
to scale up conservation activities. The diversity of efforts,
partnerships, and approaches that the committee reviewed all
serve a unique mission or set of goals regarding landscape
and habitat conservation. Therefore, the committee con-
cludes that despite some overlap, none of the programs are
fully redundant. In fact, many of these efforts are directed
at incorporating the landscape approach into the mission of
individual resource management agencies. Those efforts that
are interagency collaborations largely focus on a smaller
geographic region or on a limited number of target species.

Among this large number of programs, there are only
a few other landscape-scale programs that combine science
delivery with Landscape Conservation Design. Even within
this sub-set of science delivery programs, LCCs have a dis-
tinct niche in that they identify and prioritize conservation
science needs broadly; fund and otherwise support research
projects that address these needs; and ensure that the results
and products derived from these projects can apply to conser-
vation efforts. They also operate regionally across the entire
nation and across borders with Mexico and Canada, and
they are not limited in scope to a few target species within
a landscape-scale approach. Furthermore, the LCCs aim to
develop a nationwide network of partnerships that play an
important role working across jurisdictional boundaries and
developing an integrated approach to conservation at the
landscape scale. Although there is some overlap, the commit-
tee concludes that the extent of overlap is acceptable, given
that there is usually a good rationale for the redundancy and
good coordination with the overlapping partners. LCCs dif-
fer significantly in governance, geographic extent, mission,
and activities from these other programs presented in this
chapter, and hence are not fundamentally duplicative.

Of the programs reviewed, only the Joint Ventures and
the CSCs appear to have some potential for redundancy
that might need mitigation (see recommendations below).

The committee found sufficient coordination between the
NOAA RISAs and the LCCs, given different heritages,
agency mandates, and governance structures. LCCs appear
to benefit from the RISAs’ long history, greater focus on
social science and human communities, and capability of
producing training events.

The CSCs and LCCs were initiated by Secretarial Order
No. 3289 and intended to be complementary. According to
their respective strategic plans, the CSCs aim primarily to
develop science and the LCCs to develop strategic conserva-
tion priorities, Landscape Conservation Designs, and applied
science to inform the conservation priorities. However,
based on the committee’s review of funded projects, both
entities aspire to fund science, develop tools, and translate
research for decision makers. Given that research priorities
are developed for both the LCCs and CSCs by a committee
of resource managers and other partners, it is not surprising
that the resulting research might be similar and cause poten-
tial redundancies.

Recommendation: The LCC and CSC programs should be
more clearly delineated. They should explicitly state how
their research efforts differ and how they complement each
other, identify and build on existing examples of coordina-
tion across the network, and make adjustments as appropri-
ate. At the regional scale, LCC coordinators and CSC federal
directors should coordinate their activities, including calls
for proposals, as much as possible to avoid duplication of
effort.

By design, the Joint Ventures and LCCs are both very
similar FWS programs. Once the LCCs develop clear strate-
gic priorities and focus on target species or some particular
priorities, they will likely develop their own identity and
will become more clearly distinguishable from the Joint
Ventures. Despite the recognized need and unique niche
for these multiple landscape conservation partnerships, the
number of such efforts poses significant challenges to some
partners whose active engagement is critical to achieving
success (both for the LCCs and related programs). In particu-
lar, state agencies might not have sufficient staff resources
to actively participate in all partnerships and will have to
prioritize which partnerships are most likely to contribute
to their own priorities.

Recommendation: DOI should review the landscape and
habitat conservation efforts, especially the Joint Ventures
and the LCCs, to identify opportunities for improved coor-
dination between these efforts. Special consideration should
be given to the limited capacity of state agency partners to
participate in multiple efforts simultaneously.

Lastly, the committee was asked to consider “what may
be gained or lost by consolidating [these FWS programs]
in the LCC program.” The committee concludes based on
its analysis above that none of the programs would benefit
from consolidation given their distinct roles in addressing
the nation’s conservation challenges.
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ongress asked the committee to assess “whether there
have been measurable improvements in the health
of fish, wildlife, and their habitats as a result of the
program.” This chapter addresses this congressional request
and the U.S. Fish and Wildlife Service’s (FWS’s) charge to
evaluate the following questions: What goals (and/or objec-
tives) have been achieved? What improvements in managing
and conserving habitats and fish and wildlife species might
be reasonable to expect from the Landscape Conserva-
tion Cooperatives (LCCs) program in the timeframe it has
existed? What longer-term impacts are likely to be realized?
The first section of the chapter provides examples of
the goals and objectives that have been achieved so far.
Given the youth of this program, the committee provides its
explanation at the end of the chapter for why it is too soon
to expect “measurable improvements in the health of fish,
wildlife, and their habitats.” Consequently, the committee
reviewed examples of other landscape-scale conservation
programs to glean an indication of the long-term outcomes
that can be reasonably expected from the LCCs. The com-
mittee also examined analyses that identify design and
implementation features of landscape-scale conservation
efforts that appear to be correlated with eventual success and
applied these to the LCCs.

EARLY ACCOMPLISHMENTS OF THE LCCs
AND THE LCC NETWORK

As discussed in Chapter 1, the geographic scope of the
LCC Network includes much of North America and the
Pacific and Caribbean Islands. Therefore, to achieve national
coverage, the LCC program was designed as a network con-
sisting of 22 regional, self-directed cooperatives. To develop
such a network of LCCs, the individual LCC partnerships
had to be put in place first.

The creation of these 22 LCCs is an early achievement
and an important process outcome. They were evaluated as
part of the Science Investment and Accountability Schedule
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(SIAS) Activity Area titled “organizational operations” (see
Chapter 4). For all 22 individual LCCs, the following steps
have been achieved:

* Appointed staff coordinators and science coordinators

e Appointed steering committees

e Developed the governance structure

e Convened the steering committees to develop a
common set of goals and articulate the common vision and
goals

¢ Initiated or completed the development of a strategic
plan and science priorities

As a result of achieving these process outcomes, the
coordinators have begun to make progress toward the means
objectives articulated by the SIAS: (1) engagement and
coordination, (2) leveraging resources, and (3) engaging the
technical community and technical staff.

The task of assessing “measurable improvements in
the health of fish, wildlife, and their habitats” as well as
“what goals have been achieved” is difficult to assess for
several reasons: (1) the LCCs do not have the authority to
manage fish, wildlife, and habitats; (2) therefore, measuring
improvements is not possible due to the difficulty in attribut-
ing results to collaborative, conservation efforts such as the
LCCs; (3) assessing which objectives have been achieved
at the national program level is difficult because the LCCs’
evaluation tool measures progress toward the Strategic Habi-
tat Conservation Handbook (National Technical Assistance
Team, 2008) goals and objectives instead of measuring
progress toward the goals of the LCC Network Strategic Plan
(hereafter referred to as the strategic plan; LCC, 2014); and
(4) the LCC Network does not have an assessment tool or an
effort to synthesize results from efforts across the network as
a whole (see detailed description in Chapter 4).

Despite these challenges, the committee has attempted
to describe some early progress by summarizing results
from the individual LCC evaluations (i.e., results from the
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SIAS assessments (see Chapter 4 for detailed descriptions).
The committee provides some examples of other early
accomplishments under each of the four strategic goal areas
that correspond to the objectives listed in the strategic plan.
Because the SIAS and the strategic plan are not aligned with
regard to objectives and goals, the following should not be
viewed as a formal, summative evaluation.

Goal 1: Conservation Strategy

Objective 1: “Identify shared conservation objectives,
challenges, and opportunities to inform landscape
conservation at continental, LCC, island, and regional
scales.”

Almost all of the 22 LCCs have completed their strategic
plans, and as such, have completed or initiated the identifica-
tion and articulation of such shared conservation objectives.
These plans appear to represent the shared objectives of
the steering committee members of each LCC, assuming
that each committee member was actively involved in the
process. However, it is unclear how the broader stakeholder
community was involved in the development of these shared
objectives. The broad goals articulated by each LCC are
consistent with and support the goals identified by the stra-
tegic plan. Based on these shared conservation objectives,
the individual LCCs have funded projects jointly with their
partners to guide how to address some of these conservation
priorities. The SIAS results indicate that all of these strategic
planning efforts have built on existing large-scale planning
efforts, and some have effectively leveraged those existing
efforts. For example, the Northwest Boreal LCC conducted a
“comprehensive science and management information needs
assessment.” This needs assessment included broad stake-
holder outreach to “identify priorities, information gaps, and
current/future planning efforts.” The LCC built its planning
effort based on those results (SIAS NWB LCC FY 2014).

Objective 2: “Develop then deliver (through partners)
regional landscape conservation goals and designs.”

Many important accomplishments can be listed for
this objective. To date, the LCCs have funded 135 projects
to conduct vulnerability assessments, and all LCCs have
initiated the development of vulnerability assessments.
Vulnerability assessments are a critical first step in adapt-
ing to the impacts of climate change (NRC, 2010; AFWA,
2012) and help resource managers identify priorities. Of
the 22 LCCs, 4 report in their SIAS to have completed or
adopted vulnerability or landscape assessments for 100 per-
cent of the geography or 100 percent of the LCC’s priority
resources, and 13 report to have completed or adopted vul-
nerability or landscape assessments for at least 66 percent
of the geography or at least 66 percent of the LCC’s priority
resources.

A REVIEW OF THE LANDSCAPE CONSERVATION COOPERATIVES

In addition, the LCCs have initiated 68 projects aimed
to deliver conservation designs. Some LCCs have completed
Landscape Conservation Designs (LCDs), such as the Con-
servation Blue Print for the South Atlantic, or the LCD in
the Connecticut River Watershed (North Atlantic LCC).
LCDs are defined in the strategic plan as: “[a]n iterative,
collaborative, and holistic process that provides information,
analytical tools, spatially explicit data, and best management
practices to develop shared conservation strategies and to
achieve jointly held conservation goals among partners.”
How these plans are implemented will determine whether
ends objectives can be accomplished (see Appendix C, guid-
ance on Landscape Conservation Design). LCDs are impor-
tant outputs to guide and improve resource management.

Because of the importance of the LCC’s LCD process
to the LCC efforts, the committee reviews it in greater detail
here. These LCDs are intended to “support resiliency and
adaptation to both global change and regional landscape
challenges, while ensuring the inclusion of all partners and
stakeholders.” The FWS Strategic Habitat Conservation
Framework has served as the conceptual foundation for
Landscape Conservation Design and planning (National
Technical Assistance Team, 2008), and the adaptive man-
agement cycle from that framework has helped inform both
LCDs and adaptive management more broadly in LCCs
(see Figure 6.1). The Conservation Measures Partnership’s
Open Standards for the Practice of Conservation Version 3.0
(CMP, 2013) have also informed these designs (see South
Atlantic LCC example below). The LCC Network Con-
servation Science Plan (LCC Science Coordinators Team,
2015) provides a step-by-step process for this planning and
design, with the planning theme focused on establishing

Biological
Planning

Assumption-driven
Research

Monitoring

Program
Delivery

Implementation

FIGURE 6.1 The basic Strategic Habitat Conservation cycle.
SOURCE: National Technical Assistance Team, 2008.
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targets (ecological features) and goals for these targets in
the face of scenarios of future change. The design theme
turns those objectives and targets into a spatial network
of ecologically connected conservation areas, including a
threat assessment and the translation of goals into resource
management objectives. The planning theme is intended to
include ecological processes, ecosystem services, cultural
resources, and climate adaptation planning. LCC science
coordinators are attempting to bring consistency and com-
patibility to conservation targets in regionally adjacent
LCC units. Ultimately, there is a network goal of creating
“seamless and compatible” Landscape Conservation Designs
within LCCs that “collectively contribute to an ecologically
connected network of functional landscapes and seascapes,”
presumably across the United States.

The most advanced of these is the Conservation Blue-
print of the South Atlantic LCC, where version 2.0 was
released in June 2015 (see Figure 6.2). More than 400 indi-
viduals from more than 100 organizations were involved in
preparing the blueprint. It was developed through a series
of regional workshops where participants selected small
watersheds as priority conservation areas and then assigned
various conservation actions to those watersheds based on a
standard set of actions derived from the Open Standards for
the Practice of Conservation (CMP, 2013). Numerous exist-
ing conservation plans were used to develop the priorities for
the Conservation Blueprint, including but not limited to The
Nature Conservancy’s Ecoregional Plans and several data
sets that formed the basis for priority areas in State Wildlife
Action Plans of the region. There is extensive documenta-
tion for how the map was prepared.! Intended uses of the
blueprint are: “finding places to pool resources, raising new
conservation dollars, guiding infrastructure development,
developing conservation incentives, showing how local
actions fit into a larger strategy, and locating places to build
resilience to major disasters.” Because of the coarseness of
the data layers, the blueprint is not intended to be used for
site-specific planning of conservation strategies and actions.

The North Atlantic LCC is also investing considerable
effort in landscape conservation planning. Although it is not
yet to the point of producing an LCD, its work grew out of
the integrated planning efforts of the Northeast Fish and
Wildlife Agencies’ Regional Conservation Needs Program
(Terwilliger Consulting, 2013). This program essentially
synthesized the State Wildlife Action Plans of 13 northeast-
ern states for the purposes of addressing regional conserva-
tion priorities, bringing consistency to the planning efforts
across the region, highlighting what is most important in
terms of wildlife conservation for the region, and organiz-
ing data and information for future efforts. Like the South
Atlantic LCC, the North Atlantic LCC is developing a Con-
servation Planning Atlas, and all of their data and map layers
are available on a mapping platform powered by Data Basin.

I'See http://salcc.databasin.org/maps/a46404d870df478{871e1af23d8da539.

Conclusion: In reviewing the guidance in the LCC Network
Science Plan and the Conservation Blueprint of the South
Atlantic LCC, the committee finds some shortcomings.
Although the basic steps described in the LCC Network Sci-
ence Plan are useful and parallel the conservation science and
planning literature to some degree, they fall short in several
important ways (of what planners, scientists, and practi-
tioners will need in LCCs to develop adequate landscape
conservation plans that can be implemented in a manner to
achieve conservation outcomes) (Groves and Game, 2015).

First, the existing guidance primarily focuses on the
spatial aspects of planning and gives limited attention to
the strategies and actions that will be needed to conserve
places identified in these blueprints. By integrating spatial
planning (where should conservation areas be located) with
strategic planning (what strategies do we advance to con-
serve places), conservation planners and practitioners can
better set priorities.

Second, the existing guidance mostly emphasizes the
identification of places to focus attention on conservation
targets (species, ecosystems) when it is likely that the con-
servation plans and LCDs of LCCs in the future will need
to focus on multiple objectives. These objectives include
conservation targets, ecosystem services, cultural resources,
and other social and economic objectives that the LCC
stakeholders may want to achieve in concert. Marine spatial
planning is a great example of a method of planning for
multiple objectives.

Third, the existing guidance needs more attention on
understanding the socio-ecological systems in which any
LCC conservation plan or LCD is being conducted, with
a greater understanding of the social systems being critical
to long-term success of any broad-scale conservation plan.

Finally, all conservation plans and LCDs face risks and
uncertainties, and are more likely to succeed if these risks
and uncertainties are formally acknowledged and accounted
for in the planning process. Because of the wealth of guid-
ance available for how to prepare conservation plans and
Landscape Conservation Design, the committee has sum-
marized some important lessons from recent conservation
planning peer-reviewed literature that could help improve
the overall methodology of landscape conservation planning
and design being advanced by the LCCs (see Appendix C).

Objective 3: “Integrate regional or other scale-specific
conservation designs to align and focus conservation
action at the network scale.”

As described in detail in Appendix B, the Mississippi
River Basin/Gulf Hypoxia Initiative is an example of align-
ing LCCs to focus conservation planning and potential
actions at the network scale. Another example of working
across LCCs is the Gulf Coast Vulnerability Assessment,
where four LCCs are jointly evaluating the vulnerability
of coastal habitat to sea level rise. In fact, the SIAS results
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FIGURE 6.2 South Atlantic LCC Conservation Blueprint 2.0.
SOURCE: South Atlantic LCC, 2015.

indicate that all LCCs work with at least one other LCC and
many report that “landscape-level conservation delivery has
occurred as a direct result of” working across LCCs.

Goal 2: Collaborative Conservation

Objective 2: “Identify and explore opportunities for col-
laborative actions within the LCC Network.”

Several joint efforts that span multiple LCCs are in
progress, such as the Mississippi River Basin/Gulf Hypoxia
Initiative described in Appendix B and the effort to imple-
ment the Southeast Conservation Adaptation Strategy. All
LCCs indicate in their SIAS that they collaborate with at
least one other LCC, and the LCCs report to be “moderately
or fully integrated” as part of the LCC Network. Thus, these
results indicate progress has been made toward achieving
this objective and work across boundaries. Although this
goal highlights the LCC Network’s emphasis on collabora-
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tive conservation, it is unclear what framework and structure
are in place to facilitate work across LCC boundaries. On the
SIAS benchmark that assesses whether the individual LCCs
view themselves as functioning as “part of [the] integrated
network of LCC partnerships,” LCCs reported answers rang-
ing from “moderately” to “fully.”

Objective 3: “Demonstrate, monitor, and evaluate the
value and effectiveness of the LCC Network.”

Some early progress toward monitoring and evaluat-
ing the value and effectiveness of the LCCs and the LCC
Network has been noted: the FWS developed an assessment
tool —the SIAS —to evaluate the individual LCCs. However,
as discussed in Chapter 4, the ability of “demonstrating effec-
tiveness” of the program is severely hampered by lack of an
effective process to monitor and evaluate progress toward the
LCC Network-wide goals as outlined in the strategic plan.
For a detailed description, see Chapter 4.
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Goal 3: Science

Objective 1: “Identify shared science, information, and
resource needs at the network scale.”

Although individual LCCs have identified science needs
and funded research, at the network scale, progress toward
this objective appears nascent. A network-wide LCC Science
Plan is being developed and is nearing completion.

Objective 2: “Promote collaborative production of sci-
ence and research—including human dimensions—as
well as the use of experience and indigenous and tra-
ditional ecological knowledge among LCCs, Climate
Science Centers (CSCs), and other interested parties;
use these to inform resource management decisions,
educate local communities, and address shared needs.”

As discussed in greater detail in Chapter 5, collaboration
and coordination between LCCs and CSCs is uneven across
the regions and will continue to be a critical need. LCCs have
funded and produced science for up to 3 years, and examples
can be cited where such research and tool development has
contributed to management of resources. As described in
detail in Appendix A, a joint project between an LCC and
AFWA resulted in more strategic fire management. A process
needs to be developed that ensures that coordination at the
individual LCC/CSC level translates to effective coordina-
tion at the network level as well.

Objective 3: “Demonstrate and evaluate the value and
improve the effectiveness of LCC science.”

A large number of projects have been funded or com-
pleted to deliver science for the LCCs and their partners. For
example, 142 projects are listed under the “data acquisition
and development” category, and 221 projects are listed under
the “decision support” category. However, “demonstrating
and evaluating” these individual projects at the LCC Net-
work scale is challenging without an effective evaluation
process. A few examples have been documented where
LCC-funded research endeavors have improved conserva-
tion actions. For instance, the Appalachian LCC developed
models and mapping tools to inform the “Assessing Future
Energy Development Across the Appalachians” project. This
plan was developed as a result of aforementioned research
and intends to guide the balance between energy develop-
ment and resource protection. Similarly, research funded by
the Great Basin LCC is now enabling resource managers
to more strategically allocate limited resources to battling
wildfires that threaten critical sage-grouse habitat (Chambers
etal.,2014).

2 See http://Iccnetwork.org/projects.

Goal 4: Communications

Objective 1: “Communicate the existence and applica-
tion of LCC Network science, products, and tools to
partners and stakeholders in a form that is understand-
able, publicly accessible, engaging, and relates to what
matters to end users and society.”

As identified during the most recent LCC Council meet-
ing of March 26,2015, communication is a critical objective
and will be an ongoing effort. Examples have been docu-
mented of research and tools funded by individual LCCs to
be communicated to stakeholders. For instance, the Aleutian
and Bering Sea Islands LCC completed an analysis of major
shipping routes in the Aleutian and the critical areas to avoid.
This analysis and the areas to be avoided have been shared
with the International Maritime Organization.

In summary, the above examples illustrate a range of
early activities and accomplishments of the LCCs. This is
not a comprehensive list and cannot do justice to the full
range of accomplishments and milestones reached by the
individual LCCs in the 4 years since the first LCCs were
initiated. Yet, these examples indicate that diverse members
of the LCC Network report progress in implementing key
goals and objectives. It is beyond this study’s scope to sum-
marize the extent and wealth of accomplishments captured
in the 22 STASs submitted by the individual LCCs, however.

Conclusion

Given the short time since the LCCs and the LCC
Network were established, these are the types of process
milestones that are reasonable to expect from the LCCs,
which have the potential to improve management of fish
and wildlife in the future. A few examples of the tools
developed have already led to improved resource manage-
ment (see Appendix A, case study on sage-grouse), but it
would be unreasonable to expect many such outcomes at this
point because science and tool development projects alone
typically take 2 to 3 years to complete before conservation
actions can be set. As previously discussed, an evaluation
process needs to be developed that can capture and synthe-
size the accomplishments of the individual LCCs to provide
a network-wide assessment of the achievements.

WHAT LONGER-TERM IMPACTS HAVE RESULTED
FROM OTHER LANDSCAPE-SCALE EFFORTS?

To better understand what long-term impacts might be
realized by the work of the LCCs, the committee reviewed
evaluations and outcomes of other landscape-scale conserva-
tion initiatives with a longer history than the LCCs. These are
provided to demonstrate the viability of the landscape-scale
approach and to identify some of the components (means
and processes) that characterize successful landscape-scale
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efforts. Below, the committee discusses some accomplish-
ments and key components of these apparently successful
landscape approaches, but the committee cannot verify that
there is a causal link between these components and the
impacts. The committee anticipates that building a causal
link between the collaborative, large-scale activities of the
LCCs and concrete, positive impacts on biodiversity conser-
vation will remain a difficult and elusive activity. The evalu-
ations reviewed were for National Heritage Areas (NHAS),
Pennsylvania Conservation Landscapes (PCLs), Yellowstone
to Yukon (Y2Y), and the Atlantic Coast Joint Venture
(ACJV). The first three examples were selected because we
could draw from previous evaluations. The last effort was
chosen because of the similarities to the LCCs (see Chapter 5
for more details on the similarity in program characteristics).
Each of these initiatives was evaluated or reviewed using a
different methodology and at different times in the program’s
life cycle. However, each initiative discusses how progress
toward stated goals was achieved and provides some analysis
of the collaborative management practices that were impor-
tant to success in working on a landscape scale.

Each initiative and its assessment are summarized
below.

National Heritage Areas

NHAs reflect the nation’s significant and diverse heritage
landscape. Forty-nine large landscape regions from Alabama
to Alaska have been designated by Congress, ranging in size
from smaller than a county to large bi-state regions. The first
NHA was designated in 1984. The goals of NHAs are cultural
and natural heritage conservation, interpretation, recreation,
and community revitalization. Each area is locally managed,
often by a coalition of partnership agencies and organiza-
tions with funding and technical support from the National
Park Service (NPS). Each NHA has a management plan that
sets forth the priorities for project implementation. Most
receive federal operational funding and administer small
grant programs.

The NPS undertook the evaluations of 12 of the long-
established NHAs. These reviews could be characterized
as summative evaluations examining the effectiveness and
outcomes of the selected areas after 20 or more years of
operation. In general, the evaluations reported positive find-
ings. All but one of the NHAs addressed and made progress
on each of the conservation goals identified in the area’s leg-
islation and approved management plans. Based on a review
of funding allocation directed to completed projects, the 12
NHAs focused on the goals of cultural and natural resource
conservation (31 percent) and education and interpretation
(26 percent); other work included recreational development
and heritage tourism activities. The evaluations of this work
stated that the individual NHAs had fulfilled or successfully
fulfilled the area’s resource conservation goals. The evalua-
tions also concluded that the work was carried out with a high
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level of partnership and citizen engagement. The evaluations
documented the development of network management strate-
gies and the ability to leverage funding for project develop-
ment. Finally, the reviews noted the importance of continued
NPS funding and support to the sustainability of the work
(Barrett, 2013).

Pennsylvania Conservation Landscapes

The Pennsylvania Department of Conservation and
Natural Resources (DCNR) has focused its efforts on seven
regions in the state with significant public lands. The Con-
servation Landscape program’s goals are sustainability,
conservation, community revitalization, and recreational
development. DCNR provides substantial funding for opera-
tions and a regrant program. However, each of the seven
initiatives is managed by a local steering committee with a
dedicated staff person provided by one of the local partners.
Local partners set the priorities for the landscape. The pro-
gram was initiated in 2004.

DCNR undertook the evaluations of PCLs early in the
development process after 5 years (formative evaluation) to
improve and inform the direction of the program and to pro-
vide a possible justification for the program with a coming
change in administration. The evaluation report concluded
that partnership development of the two most mature PCLs
showed significant progress in long-term stewardship of pub-
lic lands and the development of a positive relationship with
adjacent communities. The leadership and financial commit-
ment of DCNR was found to be critical to the future success
of the program (Patrizi et al., 2009). (Note: The program was
continued by the next administration.)

Yellowstone to Yukon

Y2Y is a joint Canadian-U.S. initiative with the goal of
preserving and maintaining the wildlife, native plants, wilder-
ness, and natural process of the mountain ecosystem stretch-
ing more than 2,000 miles from Yellowstone National Park to
the Yukon Territory. The Y2Y region includes two countries,
five U.S. states, two Canadian provinces, two Canadian ter-
ritories, the reservation or traditional lands of more than 30
Native governments, and a number of government land agen-
cies. Y2Y offers science-based education and stewardship
programs that encourage conservation of the area’s natural
resources. Funding comes from a mix of public and private
sources, and it was a challenge to find support in the early
days of the project. This initiative was launched in 1994.

As part of the 20-year anniversary, a report titled The
Yellowstone to Yukon Vision was prepared by the nonprofit
organization that manages the overall project. The report
summarizes the multiple habitat improvement projects
between 1993 and 2013 as part of this large, transbound-
ary effort. The report lists the strength of the network that
implemented the Y2Y vision as an important component
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that contributed to its success. However, it also noted the
challenge of a nongovernmental organization in sustaining
the project until it could show results.

Atlantic Coast Joint Venture

The ACJV is one of many Joint Ventures (see also Chap-
ter 5); and it is focused on the conservation of habitat for
the native birds of the Atlantic Flyway of the United States
from Maine to South Florida. The ACJV was originally
formed—as were others—as a regional partnership under
the North American Waterfowl Management Plan (NAWMP)
in 1988. This particular Joint Venture includes all the states
along the Atlantic Coast and Puerto Rico, and partners from
federal agencies (FWS, U.S. Department of Agriculture,
Forest Service, U.S. Geological Survey, and NPS), and non-
governmental organizations including American Bird Con-
servancy, Ducks Unlimited, The National Audubon Society,
The Nature Conservancy, and the National Fish and Wildlife
Foundation. The ACJV’s structure (see Figure 6.3) connects

science with management through the formation of technical
committees that inform particular initiatives. The steering
committee coordinates the work of the various technical
committees and the managing board develops, approves, and
implements the ACJV’s implementation plan. The implemen-
tation occurs at a smaller scale either through state working
groups or through focus area working groups. Partners in the
ACIJV are expected to contribute funds and activities that
advance their jointly developed goals. Progress was measured
primarily through the number of acres of habitat conserved.

The ACJV was not evaluated by external review, but the
ACJYV itself updated its strategic and implementation plans
to include an assessment of progress made. Furthermore, the
Joint Venture program as a whole was described by Giocomo
etal.(2012). As of 2005, the ACJV had managed to conserve
(through protection, restoration, and enhancement) almost
3 million acres of wetland since the inception of this Joint
Venture in 1988. Future assessments and objectives will
attempt to develop habitat conservation goals that are bio-
logically linked to the breeding population goals.

Atlantic Coast Joint Venture
Management Board

ACJV IBC

Steering Committee

(chairs & vice-chairs plus
ACJIV Coordinator)

ACJV Game Bird
Technical Committee

(exsiting Waterfowl Technical Committee
including representative of Man. Board
agencies and organizations plus game
bird initiatives)

ACJV NonGame Bird
Technical Committee

(representatives of Man, Board agencies and
organizations plus nongame bird initiative)

Integrated Bird Conservation
Steering Committee

=

Standing
and ad-hoc
subcommittees

Joint standing
and ad-hoc
subcommittees

=,

Standing
and ad-hoc
subcommittees

FIGURE 6.3 Schematic of the governance structure for the Atlantic Coast Joint Venture.

SOURCE: http://acjv.org/about-us/acjv-structure.
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In summary, there are significant differences in the
goals and outcomes between the landscape-scale efforts of
the NHAs and PCLs and the LCCs. NHAs, PCLs,and Y2Y
take place at a smaller scale and in some cases are more
focused on cultural conservation and community develop-
ment goals. The Joint Venture program’s geographic focus
is identical to that of the LCCs, having both continental-
scale goals and a regional focus. However, in contrast to
the LCCs, the ACJV works on more targeted species (i.e.,
migratory birds). Despite differences in intent, scale, and
focus, there are similarities that may help inform the poten-
tial for long-term impacts of landscape-scale programs
such as the LCCs. Specifically, LCCs are charged with
the process of forming a network of partners to address
issues on a landscape scale. For this reason, it may be use-
ful to identify some of the components of landscape-scale
projects and programs that can contribute to achieving
programmatic goals.

COMPONENTS OF A LANDSCAPE-SCALE INITIATIVE
IMPORTANT TO YIELDING DESIRED LONG-TERM
OUTCOMES

It is challenging for the committee to address the state-
ment of task question “What long-term impacts are likely
to be realized?” because it is difficult to predict the future
support for the LCC Network and individual LCCs, as well
as many other factors that will determine whether the LCCs’
goals can be achieved. Thus, in this section the committee
discusses a number of critical elements and processes that
have been identified as important to the effectiveness of
both the above examples and to the emerging field of large-
landscape conservation.

Examining these components may be useful in pro-
jecting potential outcomes and successes of the LCCs. As
discussed in Chapter 2, there is a substantial literature on
landscape approach, conservation design, and collaborative
governance; however, the literature evaluating collabora-
tive governance and landscape-scale conservation practice
is more limited. Recent publications have identified a con-
tinuum of approaches to working on regional collaborations
and elements important to landscape-scale conservation
(McKinney and Johnson, 2009; McKinney et al., 2010;
Curtin 2015). Laven and others (Martin-Williams, 2007;
Laven et al., 2010) have used data from NHA evaluations to
explore the factors that have sustained the effectiveness of
that program over time in a large-landscape setting. Curtin
(2015) examines the underpinning of large-landscape work,
including theories of collective impact, distributed cognition,
and innovation and adaptation. Drawing from this work and
the four case studies, the committee highlights some of the
key components and how they are addressed as part of the
LCCs.

A REVIEW OF THE LANDSCAPE CONSERVATION COOPERATIVES

A Unifying Theme or Story

A common vision solidifies the commitment of part-
nerships that have different perspectives. The vision can
be based on either shared future desired state or shared
problems. A common understanding provides stability in
an inherently fragile system (Martin-Williams, 2007). This
was identified as an important factor in operationalizing the
NHAs serving as the “glue” that holds the areas together
(Laven et al., 2010). In the Y2Y anniversary report, the
vision for species conservation on a bi-national scale was
identified as an important factor. It was the unprecedented
big idea that garnered a great deal of support and momentum
(Yellowstone to Yukon Conservation Initiative, 2014). In the
case of the Joint Ventures, the NAWMP and its central focus
on waterfowl habitat protection provides the “glue” that
allows the self-directed regional Joint Ventures to contribute
in their own way to the common goal of conserving habitat,
and it provides the central focus and boundaries around the
scope of the work.

The stated purpose of the LCCs is responding to climate
change and other landscape-scale stressors on land, water,
and other natural and cultural resources, and this rationale
could serve as the driver for the work of the individual LCCs.

Conclusion: This vision may be too broad and not as compel-
ling as a place-based or species-based initiative, for example,
the Y2Y’s objective to protect an indicator species such as the
grizzly bear. Similarly, the Joint Ventures’ focus on waterfowl
has provided them a central theme that helps justify the geo-
graphic boundaries and helps set priorities at a sub-regional
level. However, the vision and goals of the individual LCCs
might be more specific and defined by the partners. As a
result, the priorities identified by the individual LCC steer-
ing committees might provide sufficient “glue” to compel
collaborations.

Partnership and Network Development

Strong stakeholder engagement and an expanding
network of partners is a critical element in large-landscape
practice (McKinney et al., 2010). Evaluations determined
that NHAs activated a network of partners from the
national, state, and local sectors and that this network was
a significant factor in the effectiveness of these regional
efforts (Laven et al., 2010). In fact, some of the NHAs had
more than 100 partners. NHA partnerships also promoted
the development of an intergovernmental domain (Martin-
Williams, 2007). Listening to the public and building trust
and partnership relationships in the PCLs helped preserve
resources and build social capital for the initiative (Patrizi
etal.,2009). While there is no formal evaluation of the Joint
Ventures’ network strength, Giocomo et al. (2012) refer to
the Joint Ventures as a highly successful partnership for bird
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conservation at a continental scale. During the information-
gathering process for this study, comments from a number
of stakeholders supported the view that Joint Ventures are
a successful partnership. In the case of the ACJV, many
partners of the management board have contributed to
habitat conservation in significant ways. However, without
a formal evaluation, it is not possible to determine whether
these conservation actions were a direct result from the col-
laborative decision making as part of the management board
or the ACJV steering committee.

LCCs were created explicitly using a partnership model
to better integrate science and management, and to ensure
an effective network in 22 regional landscapes. The steer-
ing committees for LCCs have members from federal,
state, tribal, nongovernmental organizations, and other
organizations, associations, or industries with an interest in
landscape-scale conservation.

Conclusion: Although the design of the program indicates
the intent to develop strong stakeholder engagement, as
discussed in Chapter 4, it will require an assessment of the
range of partners and the quality and functionality of these
networks to indicate the potential for future success.

Adaptive Management

Adaptive management is important because a collabora-
tive conservation approach needs to adapt to meet changing
stakeholder needs (Barrett, 2013; see Chapter 2), as well as
changing environmental threats. Learning from partnership
development among the PCLs was an important strategy for
the PCL program’s future (Patrizi et al., 2009). Giocomo
et al. (2012) point to adaptive management as a central
component of the Joint Ventures, which enables a seamless
inclusion of science in resource management.

Conclusion: Monitoring the effectiveness of the LCC
Network is a stated objective of the program. The strategies
of the different LCCs to achieve their ends could be reviewed
for how well they adjust to changing issues and respond to
the needs of project partners.

Planning Documents

Akey element in regional collaboration is a plan to move
a project from vision to action (McKinney et al., 2010). For
NHAs, their statutorily required management plans served as
a roadmap for working at a landscape scale, and the goals in
the NHAs’ plans were used as benchmarks to measure prog-
ress (Barrett, 2013). Joint Ventures addressed this important
element by establishing a management board that oversees
the development of an implementation plan (ACJV, 2005).
The ACJV also supports the development of partnerships at

the scale of the conservation deliverable that was identified
through the ACJV, whether at the state level or at a smaller,
more focused scale. There is a process in place that reduces
broad continental-scale goals to a scale appropriate for con-
servation delivery, based on a solid biological foundation
(ACJV, 2009).

One of the purposes of the LCCs is to develop shared
landscape-level conservation objectives. Each of the LCCs
has established an initial mission and strategic plan for its
region. At this point, it is unclear how they will move from
these high-level strategic plans toward implementation of
conservation activities, as well as what authority or financial
capacity LCCs have to advance their vision. In the future,
these strategic plans and associated implementation plans
will be important for evaluating and measuring progress, as
discussed in greater details in Chapter 4. Although LCCs do
not have direct management authority, many of the partners
on the steering committee do have such authority.

Conclusion: Moving beyond planning toward conservation
delivery will depend on the LCCs’ catalyzing such conserva-
tion actions by their steering committee members with such
management authority.

Aggregating Project Impact

The aggregation of data into similar categories from the
12 NHA evaluations, using expenditures, financial leverage,
and project completion, demonstrated the impact of the ini-
tiative (Barrett, 2013). For example, the Y2Y has produced a
report that sums the increase in areas with protected designa-
tion within the project’s landscape. The PCLs used total acres
acquired (in total 66,000 acres were acquired between 2003
and 2008) to measure and aggregate the program’s impact.
The ACJV’s updates on its strategic plan (ACJV, 2009) and
its implementation plan (ACJV, 2005) include an assess-
ment on how the partners have contributed to conservation
of wetlands.

As discussed in the previous chapter, the LCCs could
use the information collected for the individual 22 LCCs in
aggregation to track progress in categories such as climate
adaptation or objectives that address projects such as sage-
grouse habitat or Mississippi River/Gulf of Mexico hypoxia
(see Appendix B). Further details on the evaluation process
are discussed in Chapter 4. However, as discussed in Chap-
ter 4, the existing evaluation process does not enable easy
aggregation of project impacts.

Conclusion: As discussed in Chapter 4, the ability of the
LCC Network to demonstrate its overall impact would be
greatly enhanced with better synthesis and aggregation of
individual LCCs progress.
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Significance of Leverage

This information can be used to show progress toward
project goals in a more cost-effective manner (Barrett, 2013).
NHAs were successful in leveraging funding and exceeded
their 50 percent matching goal. The program managed to
leverage funding for heritage infrastructure up to a 4:1 ratio
(Barrett,2013). The Y2Y anniversary report shows growth of
the network and the power of leveraging support to achiev-
ing conservation outcomes such as habitat protection. The
Joint Ventures’ main program website states that “[o]ver the
course of [the program’s] history, Joint Venture partnerships
have leveraged every dollar of Congressional funds 34:1 to
help conserve 22 million acres of essential habitat for birds
and other wildlife.”

The LCCs’ SIAS is tracking the leveraging support
from regional parties as a proxy measure to demonstrate the
strength of the partnership, as well as to show the program’s
impacts or ends achieved by working in partnerships (see
additional details in Chapter 4). So far, most LCCs report
the leveraging at greater than 67 percent. Because the LCCs
themselves have only limited implementation authority and
rely mainly on the participating partner organizations for
implementing their strategic plans, tracking on-the-ground
conservation actions as part of leveraging will be important
to demonstrate progress. Given that they use a partnership
model very similar to the Joint Ventures, it is likely that the
LCCs would leverage their resources at a relatively high rate.

Role of Governmental Agencies

NPS —by convening and funding NHAs—played a
critical role in providing the environment that fostered a
broad coalition across many organizations. In this way, the
agency furthered its goals to create a partnership to conserve
nationally significant resources (Martin-Williams, 2007).
The hands-on leadership of Pennsylvania’s DCNR was an
essential factor in the success of the Pennsylvania Conser-
vation Landscape (Patrizi et al., 2009). There is evidence
that if NPS withdraws support from NHAs, the program
will be severely diminished or will not survive (Alliance of
National Heritage Areas, 2013). As discussed in Chapter 5,
the North American Waterfowl Management Plan preceded
the Joint Ventures, which were established to implement the
North American Waterfowl Management Plan. Congress
supported the North American Waterfowl Management Plan
by passing the North American Wetlands Conservation Act
in 1988. This statute was reauthorized in 2002 and 2006 with
expansions to include all habitats and birds associated with
wetlands and funds up to $75 million per year. This support
plays an important role in bringing partners together and
providing the Joint Ventures with the financial resources to
accomplish their goals.

The U.S. Department of the Interior authorized the cre-
ation of the LCCs with Secretarial Order No. 3289 (see Chap-
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ter 1 and Appendix E), which provides operating funds and
grants and serves as a platform for interagency cooperation.
Funding is administered through the FWS regional offices. As
aresult, LCCs are perceived by some as competing for funds
available to other FWS programs. The agency and the FWS
regional offices’ continued support, including funding, will be
an important signal to the partners about long-term viability.

CONCLUSIONS

Early Accomplishments

At this point, it is too early to expect “measurable
improvements in the health of fish, wildlife, and their
habitats” for three reasons. First, the LCCs do not have
the authority to deliver conservation, but instead work to
accomplish the goal of improved management through part-
ners. It requires time to develop partnerships, to establish
shared goals, and eventually for partners with the authority
for conservation delivery to implement those goals. Only at
that point can one expect to begin to see improvements in
the health of target species or habitats.

Second, in addition to the time lag between program
inception and conservation improvements on the ground, it
will be difficult to measure these improvements. In the case
of collaborative conservation, it will be difficult to apportion
credit for how the LCCs or the many individual partners have
contributed to a given outcome (see Appendix A, case study
on sage-grouse, and discussion in Chapter 4 about metrics).
Our examples of similar programs demonstrate that this link-
age can be established, but the value-added of the convener
is difficult to quantify or attribute.

Third, the LCC Network has not yet developed a process
to aggregate accomplishments of the individual LCCs to a
network-wide programmatic assessment.

Nevertheless, the committee found many early accom-
plishments for almost all of the 19 objectives, such as the
identification of shared conservation objectives, vulner-
ability assessments on a large number of resources across
the United States, development of Landscape Conservation
Designs, and production and delivery of many research
projects, as discussed in detail above. In fact, some tools
and research results funded by individual LCCs have already
been noted as improving resource management decisions
(see Appendix A). These early accomplishments are in line
with the types of process objectives the committee would
expect to see achieved during the early inception phase of a
new federal program of this scale.

Likely Long-Term Outcomes

The LCC Network is a young program with an ambitious
set of goals. Delivering on such broad and ambitious goals
will require that the individual, self-directed LCCs succeed at
setting strategic priorities and identifying conservation deliv-
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erables, as well as at establishing a process that can result in
the desired improvements in managing natural and cultural
resources. As discussed in Chapters 1 and 2, the threats and
challenges to the nation’s natural and cultural resources
require a landscape-scale approach to conservation, and it
appears from the committee’s review in Chapter 5 that no
other federal program is in a position to meet this need.

As outlined above, important lessons can be learned
from other landscape conservation programs that have existed
much longer. Critical components that are important for such
collaborative efforts include a unifying theme, strong stake-
holder engagement, adaptive management, strategic planning
efforts, metrics to aggregate project impacts, leveraging, and
a lead agency that provides resources and leadership. Based
on the discussion above, the LCCs have most of these com-
ponents in place. As discussed in Chapter 3, the overall LCC
Network’s goals, structure, and functions are consistent with
the landscape approach, including the components outlined
above, and therefore it should be in a position to deliver on
its long-term goal of improving cultural and natural resource

management. However, a firm financial commitment seems
essential to sustaining the LCCs.

If sustained and successful, the LCCs will provide a pro-
cess by which stakeholders can engage at the landscape scale
to set strategic conservation priorities that can span interest
groups and narrow disciplinary or sectoral approaches. It
will also provide an important body of knowledge and tools
to improve resource management. However, the committee
concludes that it would require the LCCs to develop a pro-
cess that can account and track how their planning efforts
result in the implementation of on-the-ground conservation.
In previous chapters, the committee has provided specific
recommendations that would further improve the ability
of the LCC Network to deliver its vision of “[l]Jandscapes
capable of sustaining natural and cultural resources for cur-
rent and future generations.” In summary, the committee
concludes that the LCC Network has the required elements
to contribute and add value to the nation’s conservation chal-
lenge at the landscape scale.
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INTRODUCTION

The greater sage-grouse case study illustrates the
importance of partnerships between private landowners and
state and federal agencies; how challenging it can be for a
Landscape Conservation Cooperative (LCC) to integrate into
an existing landscape-scale issue; how the scale at which
conservation action needs to take place can vary; and how
difficult it is to attribute credit to any single entity in such
a collaborative effort. The discussion below illustrates how a
landscape approach can catalyze and facilitate conservation
that averts the listing of a species. The narrative demonstrates
the benefits of the landscape approach for addressing emerg-
ing conservation priorities and how voluntary conservation
actions can help to avoid a species decline to the point where
it requires listing. Maintaining healthy population levels to
avoid the listing “trigger” benefits the target species but also
benefits a broad range of stakeholders such as public land
managers, private landowners, ranching interests, and oil,
gas, and mineral developers who could potentially lose some
flexibility in how they manage their resources if a species
becomes listed.

Although LCCs did not play a central role in this case,
they were established to identify such priority species or
habitats and to facilitate collaboration to yield the type of
collaborative conservation effort that is described below. It
became clear when reviewing the LCC activities related to
sage-grouse that LCCs joined an already very mature part-
nership and the LCC extent of contribution is not obvious.
In almost every activity listed above, the LCC participated as
a stakeholder in an initiative but seldom appeared to be the
catalyst for the initiative. Notwithstanding, their funds and
emphasis on landscape problems have been helpful in sup-
porting some very important work on greater sage-grouse.

The LCCs also have contributed to the greater sage-
grouse conservation effort in more subtle ways. For example,
the Western Association of Fish and Wildlife Agencies
(WAFWA), the state of Nevada, and several federal agencies
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combined resources to prepare a strategic approach based
on resistance and resilience concepts for conservation of
sagebrush ecosystems and greater sage-grouse (Chambers et
al., 2014). While the direct funding for this effort came from
state and federal agencies, the Great Basin LCC provided
staff support for a GIS and modeling expert who played a
key role in the creation of a geospatial tool required to imple-
ment the Fire and Invasive Species Team protocol described
by Chambers et al. (2014).

However, it also illustrates that the LCC program has
played an important role in several initiatives, especially
those that span multiple jurisdictions, interactions among
multiple species, and issues that play out over long time-
scales (i.e., those aspects that are most difficult for other
agencies to address).

The sage-grouse example also highlights the fact that the
existing LCC boundaries will not always match the scale of
landscape-scale issues. This is not surprising as no admin-
istrative boundary will perfectly match the distribution of
species or landscapes. Even the administration of the LCCs
results in some difficulty in coordinating landscape-scale
research for a species such as the greater sage-grouse. For
example, the Inter-LCC Greater Sage-Grouse initiative was
administered out of Region 6, even though the region has
administrative responsibility for only two of the four LCCs
containing habitat for the species. LCC boundaries may
constrain conversations. Bird Conservation Regions with
modifications based on terrestrial and freshwater ecoregions
(Gallant, 1989; Omernik, 1995, 2004; Abell et al., 2000) are
the basis for the LCC boundaries, but many of the landscape-
scale issues are not captured within these boundaries.

It is important to note that this sage-grouse conserva-
tion effort was initiated long before the establishment of the
LCCs. The case study intends to illustrate how voluntary
conservation partnerships can avert the decline of a target
species and avoid listing under the Endangered Species Act
(ESA). Keeping the greater sage-grouse off the endangered
species list is beneficial not only to the survival of the spe-
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FIGURE A.1 Greater sage-grouse populations and sage-grouse management zones in western North America.

SOURCE: Garton et al., 2011.

cies in question, but also to the broad range of stakeholders
mentioned above. The following case study demonstrates

the range of actions and partnerships that are contributing to
this conservation effort.

The Target Species Range and Ecology

The greater sage-grouse is endemic to the sagebrush
steppe landscape in 11 states in the United States and in
two Canadian provinces (see Figure A.1). The greater sage-
grouse is protected by state law throughout its range and
managed as an upland gamebird by state wildlife agencies.
The species is experiencing range-wide population declines
due to agricultural development, large-scale range improve-
ments (sagebrush control), urban and exurban development,

large wildfires, invasion of exotic plants, and more recently,
energy development.

Conservations Efforts Led by State Agencies

Western states have a longstanding practice for address-
ing population and habitat conservation across state lines

through a range of cross-state partnerships. Recognizing
the decline of the sage-grouse populations, members of
WAFWA signed a “Memorandum of Understanding [MOU]
Among Members of the Western Association of Fish and
Wildlife Agencies for the Conservation and Management of
Sage-Grouse in North America.”! The MOU was expanded
in 2000 to include federal agencies (U.S. Forest Service
[USFS], Bureau of Land Management [BLM], U.S. Fish and
Wildlife Service [FWS], U.S. Geological Survey [USGS],
Natural Resources Conservation Service [NRCS], and Farm
Service Agency).

In addition to collaborating with the FWS through
federal initiatives, many of the 11 states where greater sage-
grouse habitat occurs have identified important areas needing
special consideration in land-use decisions. California and
Nevada have been working with the BLM, USFS, NRCS,
and the FWS to conserve the bi-state sage-grouse population,
considered a distinct population by the FWS for more than
a decade. In March 2012, the bi-state Executive Oversight

I See http://www.wafwa.org/initiatives/sage_steppe/Sage-Grouse
ConservationImplementationMOU .pdf.
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Committee for Conservation of Greater Sage-Grouse pub-
lished the Bi-state Action Plan— Past, Present, and Future
Actions for Conservation of the Greater Sage-Grouse Bi-
state Distinct Population Segment (Bi-State Technical Advi-
sory Committee Nevada and California, 2013). The action
plan summarizes the steps that have been taken to conserve
the bi-state population of greater sage-grouse and identi-
fied objectives and strategies guiding future conservation
efforts. The states of Montana, Oregon, Utah, and Wyoming
have identified core habitat areas within their states that are
considered essential for the maintenance of sage-grouse in
those states.

In Wyoming, for example, the governor issued the Sage-
Grouse Executive Order (SGEO) through the regulatory
authority of state agencies and collaboration with industry,
federal land management agencies, and local sage-grouse
working groups. The SGEO provides for coordination of
greater sage-grouse conservation efforts among all stake-
holders statewide and an evaluation of projects within greater
sage-grouse core areas, and prohibits state agencies in most
cases from taking actions leading to the loss of core habitat.

The governor of Idaho established the Idaho Sage-
Grouse Task Force in 2012 to “prevent the need for the
federal protection under ESA.”? The Task Force developed
through broad stakeholder engagement an alternative man-
agement plan to listing the species under ESA 3 It identified
three distinct management areas, ranging from management
with a “restrictive approach” to management areas that
would allow “multiuse activities.”

The Western Governors’ Association (WGA) and
WAFWA play an important role in coordinating greater
sage-grouse conservation initiatives among states and federal
agencies. In their Sage Grouse Inventory 2014 Conservation
Initiatives, the WGA summarized the activities taking place
to conserve the sage-grouse in all 11 states within the species
range. WAFWA focused on educating its membership about
the species and different measures needed for its conserva-
tion. In their “Gap Report,” Mayer et al. (2013) recognized
that wildfire and the subsequent spread of invasive plants
continue to play a huge role in the loss of sagebrush steppe
habitat, particularly in the western portion of the greater
sage-grouse range. Their report summarized the policy,
fiscal, and science challenges that land managers encounter
related to the control and reduction of the “invasive plant/
fire complex,” in relation to greater sage-grouse conserva-
tion. WAFWA also provides a clearinghouse for sources of
information relevant to important initiatives related to greater
sage-grouse and a vehicle for states and federal agencies to
pool funds for large-scale projects.

2 See https:/fishandgame.idaho.gov/public/wildlife/?getPage=310.
3 See https://fishandgame.idaho.gov/public/wildlife/SGtaskForce/
alternative.pdf.
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The U.S. Fish and Wildlife Service’s Listing Process

The FWS was petitioned to list the greater sage-grouse
under ESA in 2002 and again in 2003. On January 12,2005,
the agency ruled that a listing as threatened or endangered
was not warranted. In 2008, the FWS announced a status
review and requested new information for the species in
response to new listing petitions. The FWS reached the
conclusion in 2010 that listing of the greater sage-grouse
was warranted due to habitat loss and fragmentation and
inadequacy of regulatory mechanisms that govern habitat
loss and fragmentation. The agency identified fragmentation
of sagebrush landscapes as one of the primary causes of the
decline of greater sage-grouse populations. The direct loss
of habitat on a large scale due to invasive species following
wildfires, agricultural conversion of sagebrush landscapes
to grasslands, and poor grazing practices is exacerbated by
displacement from otherwise suitable habitat and functional
habitat loss due to energy and other infrastructure develop-
ments. Nevertheless, the FWS determined that the listing
was precluded because of higher-priority listing actions. On
September 30, 2015, the “U.S. Fish and Wildlife Service
(FWS) . .. conclude[d] that the charismatic rangeland bird
does not warrant protection under the Endangered Species
Act (ESA).”* In this press release, the secretary of the U.S.
Department of the Interior credits the voluntary conservation
efforts and the partnerships between federal and state agen-
cies as well as private landowners and conservation groups
for contributing to this historic decision.

Conservations Efforts Supported by Federal Agencies

In 2012, the FWS convened the Conservation Objectives
Team to initiate a collaborative approach with the states to
develop range-wide conservation objectives to both inform
the 2015 listing decision and to provide guidance to measures
being taken to conserve the greater sage-grouse by individual
states and agencies. The FWS has also developed a number
of partnerships throughout the 11-state region occupied
by the species in an effort to accomplish as many greater
sage-grouse conservation projects as possible and to ensure
as much protection for their habitat as possible prior to the
2015 listing deadline.

A number of the federal partners have created Candi-
date Conservation Agreements (CCAs) with private land-
owners—CCAs with Assurances (CCAA)—for the greater
sage-grouse under Section 10(a)(1)(A) of ESA. Both are

4 See https://www.doi.gov/pressreleases/historic-conservation-campaign-
protects-greater-sage-grouse.

3 CCAs are formal, voluntary agreements between the FWS and one or
more parties to address the conservation needs of one or more candidate
species or species likely to become candidates in the near future. Participants
voluntarily commit to implement specific actions designed to remove or
reduce threats to the covered species, so that listing may not be necessary
(http://www.fws.gov/endangered/esa-library/pdf/CCAs.pdf). Because a
permit is not issued for a CCA, there are no assurances that conservation
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conservation agreements between the FWS and other parties
to initiate voluntary conservation actions to avoid listing of
candidate species. Examples of such conservation agree-
ments include the following:

1. The BLM entered into a number of CCAs with the
FWS for rangeland management in Oregon and Wyoming.

2. The FWS recently announced a complementary
CCAA in Oregon allowing landowners in all eight eastern
and central Oregon counties with greater sage-grouse habitat
to enroll in the voluntary program.

Another approach for conservation of greater sage-
grouse habitat is led by the U.S. Department of Agricul-
ture’s NRCS, which created the Sage Grouse Initiative that
includes the NRCS, ranchers, state and federal agencies,
universities, nonprofit groups, and private businesses. In
the past 5 years, the Sage Grouse Initiative has leveraged
the NRCS investment with additional funds from partners
and landowners to a total investment of $424.5 million. The
Sage Grouse Initiative has been targeted toward the most
important regions and aids ranchers with NRCS technical
and financial assistance and in getting NRCS conservation
practices on the ground. Efforts range from establishing
conservation easements that prevent subdivision of large and
intact working ranches to improving and restoring habitat
through removal of invasive trees. Across the range, conser-
vation easements have increased 18-fold through the Sage
Grouse Initiative, protecting 451,884 acres.

Privately Led Efforts

Efforts to conserve greater sage-grouse habitat are not
limited to state and federal agencies. Industry and private
landowners are also developing means of conserving the
greater sage-grouse. In April 2015, the Secretary of the Interior
announced an agreement with Barrick Gold of North America
to create a greater sage-grouse conservation bank that pro-
tects important habitat for the species on lands controlled by
the mining company as mitigation for impacts caused as the
company proceeds with their gold mining activity.

In March 2015, the Secretary of the Interior announced
the approval of the privately held Sweetwater River Con-
servancy Conservation Bank for the greater sage-grouse on
more than 55,000 deeded acres in central Wyoming. Not only
was this the first conservation bank for greater sage-grouse, it

measures will not change should listing occur. In contrast, a CCAA is a
voluntary agreement between the FWS and participating private property
owners with a permit issued by the agency containing assurances that if the
private property owners engage in certain conservation actions for species
included in the agreement, they will not be required to implement additional
conservation measures beyond those in the CCAA if the species is listed in
the future. Also, in the case of a CCAA, additional land, water, or resource
use limitations will not be imposed on them should the species become
listed in the future, unless the landowners consent to such changes necessary
(http://www.fws.gov/endangered/esa-library/pdf/CCAs.pdf).
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is the largest habitat conservation bank in the United States.
The bank establishes habitat credits, based on extensive data
on greater sage-grouse habitat use and habitat preference and
the identification of functional population segments over a
wide area including private, state, and federal lands. The
credits can be used to offset impacts to greater sage-grouse
within the bank’s service area, essentially the range of the
species within the state. The private lands are protected
through a perpetual easement and managed in accordance
with the Conservation Bank Agreement approved by the
FWS. The revenue for protection and enhancement of this
habitat is generated through the sale of the habitat credits.
According to the FWS the bank has the potential to expand
to 700,000 acres on lands owned by the Sweetwater River
Conservancy.

LCC ROLE IN CONSERVATION OF THE
GREATER SAGE-GROUSE

The historic and current range of the greater sage-grouse
includes portions of four LCCs. Although the greater sage-
grouse conservation issue predates the development of the
LCCs, the LCC Network has contributed $2.25 million and
staff support to 27 greater sage-grouse projects. Much of
the LCC money and staff were leveraged, allowing stake-
holders to tackle much larger problems than would have
been possible individually. For example, the Inter-LCC
Collaborative Sage-Grouse Project received $500,000 from
the FWS, which they leveraged for $941,000 of other fund-
ing for specific projects with range-wide application and
demonstrating their collaborative nature. The following are
examples of projects that were funded to contribute to exist-
ing sage-grouse conservation efforts mentioned above.

Great Northern LCC

In their draft Science Plan, the Great Northern LCC
(GNLCQC) lists the greater sage-grouse and its habitat,
sagebrush/grassland, as conservation targets and the greater
sage-grouse as an umbrella species for the sagebrush steppe
landscape. The GNLCC has contributed more than $750,000
to eight ongoing or completed projects either directly or
indirectly related to the greater sage-grouse. Examples of
what these studies contributed follow:

e Created a habitat model for greater sage-grouse in
the Columbia Plateau Ecoregion; tested connectivity model
predictions for greater sage-grouse and focal species tied to
sage-steppe ecotypes (black- and white-tailed jackrabbits);
integrated model testing results in an adaptive management
framework to inform conservation action within the area of
the GNLCC, and communicated to shareholders.

e Provided high-resolution connectivity maps for
greater sage-grouse in the Great Northern landscape using
state-of-the-art genomics. The project resulted in a manu-
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script prepared for publication and allowed the identification
of genes that code for disease resistance and adaptive selec-
tion, such that consideration of adaptive differences can be
used in management of subpopulations.

* Monitored for 5 years vegetation, fuels, wildlife,
insects, and weather at 10 Sagebrush Steppe Treatment
Evaluation Project (SageSTEP) sites, all of which were
treated to reduce either juniper encroachment (woodland
sites) or cheatgrass invasion (sagebrush/cheatgrass sites).

e Identified greater sage-grouse populations at risk
of extinction within the GNLCC based on their relative
isolation from neighboring populations and core regions of
the greater sage-grouse. These results benefited manage-
ment agencies by focusing regional conservation and land
management options in regions likely to sustain long-term
sagebrush ecosystems (Knick et al., 2013).

Great Basin LCC

For 2013 and 2014, the Great Basin LCC identified
short-term science priorities to guide research (Hughson et
al., 2011). The Great Basin LCC is preparing a longer-term
plan to guide research for the next 5 years. The Great Basin
LCC has contributed more than $825,000 in the funding of
10 projects directly or indirectly related to the greater sage-
grouse. Examples of these projects include the following:

e Assessment of impacts of feral horses and livestock
grazing on sage-grouse habitats: long-term trends in greater
sage-grouse demography and habitats on the Sheldon-Hart
Mountain. This project takes advantage of historical patterns
of grazing by both feral horses and livestock and new data to
assess greater sage-grouse population dynamics and habitats
under all combinations of grazing by nonnative ungulates.

e Forecasting changes in sagebrush distribution and
abundance under climate change: integration of spatial, tem-
poral, and mechanistic models. The goal of this project is to
forecast the effect of climate change on the distribution and
abundance of big sagebrush in order to inform conservation
planning, and sage-grouse management in particular, across
the Intermountain West. The novelty of the work will be the
synthesis of models based on spatial, temporal, and mecha-
nistic relationships between climate and sagebrush cover.

e Strategic high-resolution wetland mapping in greater
sage-grouse biologically significant areas of Nevada. This
effort is a direct result of the Great Basin LCC-led Central
Basin & Range Rapid Ecoregional Assessment (CBR REA)
Challenges and Opportunities Report, which identified a
paucity of available wetland and springs data layers for the
CBR REA area. This project will provide wetland mapping
at high resolution (1:24,000) for 13 million acres of greater
sage-grouse biologically significant areas within Nevada.

83

Plains and Prairie Potholes LCC

We found no formal plan for research for the Plains
and Prairie Potholes LCC (PPLCC) or any specific research
objectives related to the greater sage-grouse. However, the
LCC provided support for three projects directly or indirectly
related to the greater sage-grouse, including

* Anevaluation of the impact of conservation-oriented,
rest-rotation livestock grazing and climate changes on migra-
tory bird species associated with sagebrush habitat to better
inform grazing management practices. While this project was
not directly related to the greater sage-grouse, rest-rotation
grazing management is likely to enhance important compo-
nents of sagebrush, shrubland, and grassland habitat for a
wide range of species including greater sage-grouse.

* An investigation of the construction and operational
effects of wind energy development on greater sage-grouse
through the study of survival, movements, habitat use, and
lek dynamics, on a 1,000-turbine, 2,000- to 3,000-megawatt
wind facility in Carbon County, Wyoming, using a before-
after control-impact design. Another study was successful in
addressing the study objective of evaluating the impact of
wind energy development on greater sage-grouse.

e The development of a rapid assessment method for
wildlife issues at potential wind energy sites.

Southern Rockies LCC

No research plan was found for the Southern Rockies
LCC (SRLCC), the fourth LCC including a portion of the
current range of the greater sage-grouse. The list of ongo-
ing or completed projects on the SRLCC website included
two projects related to the greater sage-grouse: $250,000
funding contributed to the Western States Crucial Habitat
Assessment Tools; and contributions to the development
of a Regional Model for Building Resilience to Climate
Change: Development and Demonstration in Colorado for
the Gunnison sage-grouse.

Inter-LCC Sage-Grouse Initiative

Because of the nature of the boundaries of the states
and the LCCs, it is difficult to coordinate research and
management on a wide-ranging species such as the greater
sage-grouse. While federal and state governments have
worked tirelessly at trying to collaborate on transboundary
initiatives, the four LCCs have been focused on smaller-scale
projects typically on specific issues within each LCC bound-
ary. And in the case of the SRLCC, the focus has been heavily
weighted toward water issues. Region 6 of the FWS admin-
isters two of the four LCCs containing greater sage-grouse
habitat. In an effort to address larger-scale issues, Region
6 applied for funding from the national LCC Network for
large-scale greater sage-grouse projects that transcend LCC
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boundaries. Although the region requested funding of $2.54
million spread over 3 years, it was successful in obtaining a
grant of $500,000 from the LCC Network office. This money
was used to solicit proposals for landscape-scale greater
sage-grouse research and management.

The region issued a call for proposals for funding
collaborative research and management support projects
through WAFWA and Region 6 of the FWS, called the Inter-
Landscape Conservation Cooperative (Inter-LCC) Greater
Sage-Grouse Initiative.® Region 6 developed an agreement
with WAFWA to collaboratively deliver two specific prongs
of this initiative:

1. Funding support for priority greater sage-grouse
research and management projects.

2. Supporting the identification and incorporation of
existing data sets on greater sage-grouse and sagebrush

6 See http://greatnorthernlcc.org/sites/default/files/lc_map-sage-grouse_
rfp_final_v5.pdf.
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ecosystems important to greater sage-grouse into the Land-
scape Conservation Management and Analysis Portal (LC
MAP).

Several projects were funded through the initiative,
including the following four projects:

e Range-wide sampling design for population size and
trend estimation in greater sage-grouse;

e Sage-grouse hate trees: A range-wide solution for
increasing bird benefits through accelerated conifer removal;

e Designing regional fuel breaks to protect large rem-
nant tracts of sage-grouse habitat in Idaho, Oregon, Nevada,
and Utah; and

e Forecast trends in sage-grouse populations by pre-
dicting future changes in habitat due to fire (Nevada) and
climate change (Wyoming).
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he Gulf hypoxia case study illustrates a response

to addressing a conservation challenge that crosses

Landscape Conservation Cooperative (LCC) bound-
aries, leading to collaboration among several LCCs, as in
the sage-grouse study. It also illustrates an approach that
is innovative, but challenging, in that it attempts to focus
on an aspect of the problem not focused on by most of the
current efforts and also that it adopts three fairly distinct
conservation goals simultaneously (water quality, wild-
life, and agriculture). A consortium of seven LCCs in the
Mississippi River basin (Plains and Prairie Potholes, Upper
Midwest and Great Lakes, Eastern Tallgrass Prairie and Big
Rivers, Appalachian, Great Plains, Gulf Coast Prairie, and
Gulf Coastal Plains and Ozarks) with funding from an LCC
Network grant, developed the Mississippi River Basin/Gulf
Hypoxia Initiative (MRB/GHI) (LCC Network, 2014).

The so-called Gulf dead zone, or region of hypoxia in the
Gulf of Mexico off the mouth of the Mississippi River, has
been a concern for some decades. Every summer, an area of
between 2,000 and 8,000 square miles in which the level
of dissolved oxygen falls below 2 parts per million forms off
the Texas and Louisiana coasts (USGS, 2008). This low level
of dissolved oxygen is known as hypoxia. This hypoxic zone
leads to the death or outmigration of many aquatic organ-
isms, including fish and shrimp, and has adverse ecological
and economic consequences.

The formation of the zone is caused by nutrient-rich
water coming out of the Mississippi River (NRC, 2012a).
This nutrient-rich water promotes growth of plankton, which
then dies, sinks out of the surface waters, and then decom-
poses, which reduces the oxygen. In addition, the freshwater
from the river, being lighter than seawater, remains on the
surface and causes stratification, which prevents new, oxy-
genated seawater from reaching the lower levels of the water
column. The excess nutrients in the water derive mainly from
agriculture in the Mississippi River basin.

Mitigating the Gulf hypoxia has been a goal for several
programs at a variety of scales that are under way in the
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basin. The Mississippi River Gulf of Mexico Watershed
Nutrient Task Force (MRGMWNTF), for example, was
established in 1997 to “understand the causes and effects of
eutrophication in the Gulf of Mexico; coordinate activities
to reduce the size, severity, and duration; and ameliorate
the effects of hypoxia.” The Task Force includes the U.S.
Environmental Protection Agency, the U.S. Department of
Agriculture (USDA), the U.S. Department of the Interior, the
U.S. Army Corps of Engineers, and the National Oceanic and
Atmospheric Administration. In addition, it includes state
agency representation from Arkansas, Illinois, Indiana, Iowa,
Kentucky, Louisiana, Minnesota, Mississippi, Missouri,
Ohio, Tennessee, and Wisconsin; and from the National
Tribal Water Council. It has produced an Action Plan
(MRGMWNTF, 2008)! and a reassessment (MRGMWNTF,
2013). The Action Plan “describes a national strategy to
reduce, mitigate, and control hypoxia in the Northern Gulf of
Mexico and improve water quality in the Mississippi River
Basin.” The reassessment concludes that although actions
taken by the Task Force’s members probably have helped
to reduce the size of the hypoxic zone in recent years, envi-
ronmental and economic conditions also have contributed.
The National Research Council (NRC,2012a) concludes that
control efforts have not yet succeeded in reversing a long-
term growth in the size of the hypoxic zone.

Another program is the Mississippi River Basin Ini-
tiative (MRBI), a “13-state initiative [that] builds on the
cooperative work of NRCS and its conservation partners
in the basin, and offers agricultural producers in priority
watersheds the opportunity for voluntary technical and
financial assistance.”? The participating states are Arkansas,
Illinois, Indiana, Iowa, Kentucky, Louisiana, Minnesota,
Mississippi, Missouri, Ohio, South Dakota, Tennessee,
and Wisconsin. This activity, also known as the Healthy

I See http://water.epa.gov/type/watersheds/named/msbasin/hypoxialO1.
cfm.

2 See http://www.nrcs.usda.gov/wps/portal/nrcs/detail/oh/programs/
landscape/?cid=stelprdb1119363.
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Watersheds Initiative, was praised by the NRC in 2012 as
having “attracted national-level attention and [holding] great
potential. The USDA and its Natural Resources Conservation
Service (NRCS) deserve recognition for its development and
establishment.”

The NRC has issued several reports on the problem of
water quality in the Mississippi River Basin and hypoxia
in the Gulf. The most recent (NRC, 2012a) report recom-
mended that numeric nutrient criteria be established for the
northern Gulf of Mexico’s waters, saying that this would
allow the U.S. Environmental Protection Agency and the
Mississippi River states to work on developing allocations
for nutrient loads throughout the basin. It also recommended
establishing a basin-wide strategy for managing nutrients and
water quality, adding

[a]lthough there have been some federal and state efforts to
coordinate nutrient management and related water quality
programs across the Mississippi River basin, interagency
efforts to date have not produced a rigorous, action-oriented
plan for reducing nutrient loadings. There is no comprehen-
sive river-basin wide program that includes, for example,
interim water quality goals to be achieved over a specified
time horizon, nutrient load allocations across the basin’s
tributary watersheds, a plan for more systematic data collec-
tion and analysis, or a framework of accountability to ensure
achievement of goals and deadlines.

All the programs and effort described so far have
focused entirely on water quality issues in the Gulf of
Mexico. The effort reflected in the MRB/GHI aims to
contribute through a slightly broader focus. As stated it is
“intended to be complementary to related on-going efforts,
like the Gulf of Mexico Hypoxia Task Force, Mississippi
River Basin Initiative, and state nutrient reduction initia-
tives, but with an added emphasis on the ecological and
social values of wildlife habitat” (emphasis in original).
While still emphasizing water quality issues as central, this
effort reflects a different, if not unique, perspective.

The area involved in the initiative is depicted in
Figure B.1. The four fundamental objectives of the initiative
are to increase fish and wildlife benefits, increase sustain-
able agricultural productivity, decrease Gulf hypoxia, and
decrease implementation costs. The initiative focuses on
four ecological systems, or focal habitats, and five agricul-
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tural production systems. The latter was done specifically in
recognition that “practices will appeal differently to farmers
producing a range of commodities.” This is an example of
recognition that conservation programs must be tailored to
the people who will be affected for them to be effective.

The consortium generated a set of high-, medium-, and
low-cost strategies (see Figure B.2). The group is using struc-
tured decision making to create an integrated framework to
assess the strategies and to create a Landscape Conservation
Design. This activity is fairly new, and so the committee’s
evaluation of the effort is focused on the approach rather than
on the results to date.

The approach of this initiative has several positive fea-
tures. As mentioned above, the recognition that ultimately
conservation will be achieved by the work of people on the
ground is a critical aspect of this initiative; this point also was
made in a recent workshop on Mississippi River water quality
and interstate collaboration, sponsored by the National
Research Council (NRC, 2014a). Furthermore, the LCCs can
contribute some research and monitoring components lacking
in the MRBI. Another feature is the use of structured decision
making to develop and prioritize strategies, taking costs into
account. One is the recognition of ecological and wildlife
values in addition to a more traditional focus on agricultural
practices. Similarly, ecological restoration and conservation
will need to be balanced with preservation of archeologi-
cal sites and cultural values and preferences with regard to
natural resource extraction. Obviously, the formation of a
consortium of seven LCCs reflects an organic, adaptive flex-
ibility in the LCC Network that seems likely to be effective
and can assess the range of trade-offs.

For a summative evaluation in the future, it will be
important to gather information and metrics that will enable
one to answer questions such as the following: How well
will the structured decision making translate into conserva-
tion gains and how well will different values be incorporated
into the process? How well will the three disparate objec-
tives (wildlife, water quality, and agriculture) be integrated
and to what degree might they hinder progress or at least
complicate evaluation of the initiative? Finally, how well
will the MRB/GHI actually collaborate or at least coordinate
with the several other Gulf hypoxia initiatives and activities
currently under way?
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FIGURE B.1 The Mississippi River Basin/Gulf Hypoxia Initiative showing gradation of conservation interests at the intersection of wildlife,
water quality, and agricultural production within the nutrient export priority zone for the multi-LCC Mississippi River Basin/Gulf Hypoxia

Initiative (red = high; blue = low).

SOURCES: Eastern Tallgrass Prairie and Big Rivers LCC; the Conservation Fund.
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High, Medium, Low Cost Strategies
by Focal System

Headwaters/ Riparian Floodplain / Floodplain /
Working Fzrest Upper Lower Miss
Lands Midwest Valley
Low Low Low Low Low
Drainage layout for mgt  Prescribed fire Buffers Remove drainage Regulate diversions
Medium Drought Bank stabilization Veg restoration ~ Wetland reforestation
Buffers Medium Medium Medium Dredge wetlands
High Rotational grazing Easements Connectivity High
Alt crops (biomass) Delayed haying Dam removal Stop log structure Acquisition (forest)
Buffers Delayed grazing Bank stabilization Carp grates Convert marginal land
Soil health Native seed mix Patch connectivity Reforestation Vegetation
Drainage water mgt High High High Water control
Habitat restoration Prescribed fire Acquisition Connectivity Invasives
Crop land for inverts Drought mgt Buffers Backwaters Water diversion
Grazing BMPs Wetlands Levee breaks Re-open channels
Native seed mix Connectivity Control structures
Wetlands Remeandering Vegetation control
Grassed buffers Hydrologic restoration
Riparian habitat Dam removal
Manure mgt Bank stabilization

Branding/certification

FIGURE B.2 High-, medium-, and low-cost strategies by focal system.
NOTE: alt = alternative; inverts = invertebrates; BMP = best management practice; mgt = management; veg = vegetation.
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LESSONS LEARNED IN DEVELOPMENT OF
LANDSCAPE CONSERVATION PLANS

It will be helpful for Landscape Conservation Coopera-
tive (LCC) planners and practitioners to be aware of some
of the most important lessons learned and best practices in
conservation planning (Groves and Game, 2015):

1. Multiple objectives. Early conservation plans were
traditionally focused on a singular objective—conserving
biodiversity (e.g., Groves et al., 2002). Today, most land-
scape conservation planning efforts will be trying to achieve
multiple objectives, particularly those of the LCCs where
so many different stakeholders and interests are engaged.
Some of these objectives will be oriented toward biologi-
cal features of the landscapes (targets), while other may be
directed at cultural resources or ecosystem services. There
are sophisticated planning tools for evaluating, comparing,
and in some cases, conducting trade-off analyses between
what may be competing objectives (e.g., Moffett and Sarkar
2006). There are now many examples of multiobjective plan-
ning within the conservation planning field. Marine spatial
planning is one of the better known examples of planning
for multiple objectives (Intergovernmental Oceanographic
Commission, 2009).

2. All forms of science. Although traditional conserva-
tion plans focused primarily on the disciplines of ecology,
wildlife biology, and conservation biology, many planners
now appreciate that the disciplines of economics, social sci-
ence, and political science will also make major contributions
to landscape conservation plans. This situation is most easily
recognized at the beginning of a planning effort when a team
does a “situation analysis” that places the planning effort
within the context in which it will occur and is increasingly
referred to as the socio-ecological system—an acknowledg-
ment that in most if not all landscapes the social, economic,
and ecological systems are really one integrated system in
which planning must be conducted (Ban et al., 2013).
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3. Integration of spatial and strategic planning. Conser-
vation planning was designed to answer two basic questions:
Where should conservation take place on the ground (spatial
planning) and how should it be achieved (strategic planning;
Redford et al., 2003)? The two types of planning— spatial
and strategic—are often conducted in separate processes
that are poorly integrated. Spatial planning—or the loca-
tion of areas important for biodiversity conservation—has
dominated the field and we see evidence of that in the initial
efforts in LCCs (i.e., the conservation blueprint-type maps).
The most effective conservation plans are likely to be those
that closely link the identification of places important for
conservation with the strategies and actions necessary to
achieve conservation (Game et al., 2013). Places for achiev-
ing conservation in and of themselves are not priorities; it
is the actions that we need to take to conserve these areas
that need to be prioritized because the actions take resources
and we get various levels of return on investment for those
actions and resources spent. The take-home message is that
LCC landscape plans should spend just as much effort evalu-
ating what types of strategies and actions to implement as
identifying the areas for taking those actions.

4. Evidence-based approach. Thousands of conserva-
tion strategies and actions are being implemented every
day —some succeed and some fail. At least two components
of conservation planning can help in determining and imple-
menting conservation strategies and actions that are more
likely to succeed. The first of these is using a theory of change
(see Figure C.1; CMP, 2013), in which the succeeding steps
of a conservation strategy are diagrammatically represented
so that the underlying logic of how the strategy is likely to
succeed is examined through a series of steps in which each
intermediate result from an action is portrayed in the results
chain. The second is taking an evidence-based approach to
selecting and implementing strategies and actions. In short,
this means providing the evidence from experience or scien-
tific literature that a particular conservation action is likely
to succeed (Cook et al., 2010). For example, if a landscape
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FIGURE C.1 Example of a theory of change or results chain diagram for implementing a specific conservation strategy and action. These dia-
grams help scientists and managers think through the implementation, monitoring, and evaluation of various conservation strategies and actions
by illustrating the succeeding steps and underlying logic. They should be part of the overall Landscape Conservation Design and planning process.
SOURCE: Used with permission from Conservation Measures Partnership (http://www.conservationmeasures.org).

plan suggests that a dam needs to be operated in a different
fashion to provide more water downstream at particular
times of year for endangered mussels, then there needs to be
evidence evaluated and provided that such an action is likely
to succeed.

5. Using risk analysis. Risks are simply uncertain
events that could have a negative impact on the outcome
of a conservation project. Certainly one of the underlying
reasons for the creation of LCCs was the risk that climate
change impacts could pose on the natural heritage of the
United States. Yet, despite the fact that most scientists, plan-
ners, and practitioners know that there are various types of
risk involved in conservation planning and implementation,
few plans consider risk to any significant degree. The good
news is that there are tried-and-true methods that can be
integrated into conservation plans that will enable LCCs and
others to better evaluate risks, and to ultimately implement
strategies and actions in places that are more likely to suc-
ceed (Burgman, 2005).

6. Planning-to-implementation gap. A great deal has
been written about the gap between developing a landscape
conservation plan and implementing it (e.g., Knight et al.,
2008). Because it remains unclear in these early years of the
LCC Network whether the LCCs themselves are or can be
an implementing body, any landscape conservation planning
efforts need to pay particular attention to who the target audi-
ences are for a conservation plan, and who will implement it,
especially for strategies and actions that need to take place
over multiple geopolitical jurisdictions. Here are a few tips
to be on the lookout for to avoid some of pitfalls of poor
implementation:

a. Many plans are simply too long and too detailed for
stakeholders to understand. Shorter and succinct is
better.

b. Too few plans give enough consideration to the finan-
cial and staff costs of implementing them. Money
matters.

c. Some planning efforts lack engagement from those
who will be charged with implementing them. It is
an age-old adage but a person is more likely to be
involved in solving the problem if he or she helps
come up with the solution.

d. Some plans fail to articulate the conservation prob-
lem they are intended to address. Another way of
thinking about this is that plans need specific objec-
tives around which a set of prioritized conservation
actions can be developed. “Prioritized” is the key
word in this phrase; too many plans have long laun-
dry lists of strategies and actions that lack a sense of
priority and reality in the resources available to act
on them. Plans that are more likely to succeed will
spend considerable effort on developing a short list of
high-priority strategies and actions and determining
who will be responsible for them.

ILLUSTRATIVE COMPONENTS OF
A REGIONAL CONSERVATION PLAN OR
LANDSCAPE CONSERVATION DESIGN

Although all landscape conservation plans will take dif-
ferent forms depending on the desires of the stakeholders and
the planning team, in one form or another the components
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outlined below should be part of the documentation process
of any landscape planning effort. Different audiences will
need varying levels of information about these components.
How the plan is communicated will be a critical aspect of
its success. Above all else, it is helpful to keep in mind why
landscape conservation planning and design are so impor-
tant: it is to help ensure that conservation practitioners are
making informed decisions on the strategies and actions that
will help them achieve their ultimate conservation goals and
objectives.

e The Executive Summary is perhaps the most impor-
tant section of the plan because many readers will not get
beyond it; it’s also a useful section for fundraising and
outreach.

e Planning context includes the purpose of the plan,
decisions to be made, decision makers, audience, constraints,
or sideboards from previous planning efforts or law and
policy.

e Planning team and process includes members, skill
sets, organizations involved, team charter, management
process, and roles.

e Situation analysis involves the economic, social,
ecological, and political trends and opportunities within the
socio-ecological system; it usually includes a conceptual
model and assessment of threats to conservation features and
may also include some analysis of enabling conditions for
conservation and likely barriers to implementation.

e Project scope is the strategic, geographic, and tem-
poral “boundaries” of the project.

e Fundamental objectives and desired outcomes
include the ultimate outcomes in a conservation project that
one hopes to achieve—the ends not the means—and those
things that one cares most about.

e Conservation features are the elements of biodiver-
sity, ecosystem processes, and social (human well-being)
elements that are the focus of the planning efforts and, where
appropriate, the quantitative targets (or goals) that have been
set for these features.

o The range of strategies are the different strategies or
major interventions that are under consideration for use in
a conservation project or program and a rationale for how
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decisions will be made to focus on certain strategies and not
others.

o Strategy selection and theory of change involve the
strategies that a project or program has selected to imple-
ment and a rationale for how and why those strategies will
be implemented.

e Data and knowledge are a summary of the types of
data, knowledge (expert, local, traditional), and associated
metadata that are used in the plan.

* Risks are those factors considered most likely to
influence the successful implementation of strategies.

* Monitoring program is a plan for what actions will
be taken during the project to measure progress and evaluate
the effectiveness of strategies and actions.

e Work planning involves a detailed timeline of actions
and tasks required to implement the plan, who is responsible,
and proposed deadlines.

* Budgeting and fundraising involve detailed assess-
ment of the staff and financial resources needed to implement
the strategies and actions and a realistic fundraising plan to
ensure that these resources are in place.

e Communication involves a summary of the different
types of internal and external communications that will take
place related to the project (e.g., websites, press releases,
blogs, and field trips).

e Operational or implementation plan provides details
on how the plan will be implemented.

COMMITTEE ANALYSIS

The illustrative components of a Landscape Conserva-
tion Design listed above will be critical components for
the LCCs to include when developing their Landscape
Conservation Designs. As discussed in great detail in Chap-
ter 4 and to some extent in Chapter 6, developing metrics
and approaches to account for on-the-ground conservation
actions will be important, yet difficult for the LCCs. In
contrast to the Joint Ventures, LCCs do not have the author-
ity to deliver conservation actions. However, the LCCs can
demonstrate how they contribute to on-the-ground conserva-
tion by developing—as part of the Landscape Conservation
Design—a good theory of change, a monitoring program,
and a clear work plan (see components, above).
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his appendix describes other similar and related pro-

grams across the federal government, in less detail

than in Chapter 5. Because of the number of existing
programs, this review should not be considered comprehen-
sive of all programs. Rather, the programs included here are
programs the committee learned about during its analysis and
are those that were commonly cited as potentially overlap-
ping with the Landscape Conservation Cooperatives (LCCs)
during the committee’s information-gathering efforts.

Recognizing the importance of responding to a range
of stressors including climate change in planning efforts
at the sub-national scale (see Chapter 2), several federal
agencies have created enterprises that serve a distinct set of
stakeholders with information relevant to decision making
in a changing world. While the missions of these enterprises
emphasize climate to varying degrees, their processes for
setting and achieving goals are quite different, as are their
stakeholders, history, and institutional context. These enter-
prises share two important characteristics: an emphasis on
regional (multistate) scale, and a convening function, by
which the resource management agency is directed to work
on the ground with regional partners.

The U.S. Department of the Interior (DOI) is a Cabinet-
level agency comprising nine technical bureaus: U.S. Fish
and Wildlife Service (FWS), Bureau of Indian Affairs, Bureau
of Land Management (BLM), Bureau of Ocean Energy
Management, Bureau of Reclamation, Bureau of Safety and
Environmental Enforcement, National Park Service (NPS),
Office of Surface Mining Reclamation and Enforcement,
and the U.S. Geological Survey (USGS).! According to its
mission statement, DOI “protects and manages the Nation’s
natural resources and cultural heritage; provides scientific
and other information about those resources; and honors its
trust responsibilities or special commitments to American
Indians, Alaska Natives, and affiliated island communities.”

I See http://www.doi.gov/bureaus/index.cfm.
2 See http://www.doi.gov/whoweare/Mission-Statement.cfm.
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LCCs and other similar programs, including those listed in
Table 5.1, are examples of DOI’s efforts to achieve this mis-
sion. Partnerships in particular have been a priority across
DOI, and are credited with helping the Department achieve
its mission and landscape-level conservation in particular.

The FWS was created in 1940 during a reorganization
of existing functions within DOI. The FWS today is a spe-
cies and land management agency and a resource protection
agency. Though the FWS directly manages 150 million acres
through the National Wildlife Refuge System, the majority of
freshwater fish and wildlife habitats occur on lands managed
by other federal and state agencies or private landowners.
Accordingly, the FWS has long recognized the need to part-
ner with others to achieve conservation goals. Indeed, the
agency’s mission directly emphasizes partnerships (“Work
with others to conserve, protect and enhance fish, wildlife
and plants and their habitats for the continuing benefit of the
American people.”). The FWS has multiple ongoing pro-
grams organized across a variety of levels (national, regional,
and state; see below).

NATIONAL PARK SERVICE SCALING UP

The NPS has particular expertise in cultural landscapes
that can encompass a broad range of resources from designed
landscapes, to large naturalistic parks, to living landscapes,
and to landscapes that represent intangible values. These
landscapes may be valued for the interaction of humans and
their environment, for traditional cultural importance, for
the traces of the past, and for the benefits that place may
provide for the people of today. As documented in the recent
publication Scaling Up: Collaborative Approaches to Large
Landscape Conservation,* the NPS has a long history of
working outside of traditional park boundaries with partner-
ship parks, long-distance trails, and scenic river corridors. In

3 See http://www.doi.gov//partnerships/index.cfm.
4 See http://www.largelandscapenetwork.org/scaling_up.
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response to the agency’s strategic plan and DOI interest, the
NPS has launched a special initiative around “Scaling Up,”
which includes a tool kit and a mapping program, NPScape .

NPS’s Scaling Up program is significantly different
from the LCCs’. The work of Scaling Up is largely focused
on preserving connectivity and access in the landscapes that
contain national parks and protected areas. The work also
more directly addresses cultural resources and cultural land-
scapes as part of the desired outcomes. Because of the focus
on working to conserve resources on the ground through
partnership networks, there is an emphasis on communica-
tions, forming a community of practice, and information
sharing.

Although climate change is specifically addressed in
the NPS’s 2011 Call to Action (NPS, 2011)—for example,
“the NPS is to be a leader in climate change adaptation in
protected areas” (Action #21)—the link between research on
climate change impacts and specific NPS landscape conser-
vation strategies is not specifically addressed. For example,
it is not referenced in the Chesapeake Bay Partnership, and
climate change data were not referenced in the three avail-
able NPS examples.

BUREAU OF LAND MANAGEMENT
LANDSCAPE APPROACH

The Bureau of Land Management (BLM) administers
245 million acres of public land, more than any other federal
agency, under a multiple-use mandate that includes extrac-
tive uses (e.g., oil and gas exploration, grazing, and timber
harvests), recreation, and protection of natural, cultural, and
historical resources. Most of the BLM-administered lands
are located in the western states including Alaska.

The BLM Landscape Approach, which was designed
to address the reality that public lands are influenced by
challenges that transcend management boundaries, has been
shaped by the experiences of scientists, land managers, and
stakeholders who have sought to understand and address
landscape-scale issues.” The approach is based around five
components: (1) rapid ecoregional assessments (REA; syn-
thesis of resource conditions and trends within a designated
ecoregion), (2) ecoregional direction (identification of key
management priorities for public lands within an ecoregion
based on the REA and interactions with partners and stake-
holders), (3) field implementation (adapting existing plans
as needed and implementing management actions to achieve
priorities), (4) monitoring for adaptive management (efforts

3 NPScape, based on the NPS inventory monitoring program network,
was developed as an assessment tool for managers of protected areas. It
does not specifically address climate change although the data sets could
be used for this purpose.

6 See http://www.largelandscapenetwork.org/national-park-service/
nps-case-studies.

7 See http://www.blm.gov/wo/st/en/prog/more/Landscape_Approach.
html#appr.

APPENDIX D

are under way to increase the BLM’s capability to monitor
outcomes of management actions), and (5) science integra-
tion (integrating relevant science to inform management
decisions, specifically citing the Climate Science Centers
[CSCs] as providing information relevant to climate change).

The BLM defines landscapes as “large, connected
geographical regions that have similar environmental
characteristics.”® The Landscape Approach encourages
managers to consider the condition of natural resources and
potential influences not only within their administrative unit
but also within the context of the surrounding landscape
with the goal of better understanding important ecological
values and services as well as patterns of ecological change.
The Landscape Approach is meant to provide a foundation
for engagement with landowners and stakeholders and to
inform resource management decisions made by field offices
at the local level (field offices are an administrative unit with
assigned jurisdictional boundaries where most management
decisions are made).

The BLM indicates that the Landscape Approach sup-
ports the direction provided by DOI Secretarial Order No.
3289 (the same order that created the LCCs and CSCs) to
more fully consider climate change in planning and deci-
sion making. While the concepts and experiences underly-
ing this approach have developed over several years, the
Landscape Approach program is relatively new (formalized
in 2012).°

The BLM appears to view the LCCs as providing a
mechanism to engage with important partners and stake-
holders to implement their Landscape Approach. The BLM
emphasizes the importance of partnerships to accomplish
landscape-level management and references the national net-
work of LCCs as DOI’s effort to develop these partnerships.!©

NATIONAL OCEANIC AND ATMOSPHERIC
ADMINISTRATION REGIONAL COLLABORATION

The vision for the National Oceanic and Atmospheric
Administration’s (NOAA’s) Regional Collaboration initia-
tive is to provide “integrated services meeting the evolv-
ing demands of regional stakeholders.” The collaboration
represents the entire United States in eight regions and is
staffed by NOAA employees and affiliates who promote
coordination of the agency’s regional capabilities and
assets. Collaboration teams provide a systematic approach
to internal coordination as well as external engagement.
The Regional Collaboration Network promotes relation-
ships, fosters communication around NOAA products and
services, builds capacity for integrated products and services,

8 See http://www.blm.gov/wo/st/en/prog/more/Landscape_Approach.
html.

9 See http://www.blm.gov/wo/st/en/info/regulations/Instruction_
Memos_and_Bulletins/national_information/2012/IB_2012-058 .html.

10°See http://www.blm.gov/wo/st/en/prog/more/Landscape_Approach.
html.
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synthesizes regional trends, and recommends integrated
solutions by engaging regional NOAA partners, stakehold-
ers, and customers. Ultimately, regional team leaders bridge
NOAA headquarters and its regional leadership, as well as
provide a more regional context for integrative components
of administration-wide messages. The Collaboration is
guided by strategy based on environmental changes, perfor-
mance results, prior-year performance, and administration
priorities.!!

U.S. DEPARTMENT OF AGRICULTURE

Regional Climate Hubs

The audience for the U.S. Department of Agriculture
(USDA) Regional Climate Hubs (referred to herein as Cli-
mate Hubs) is almost exclusively private landowners (e.g.,
farmers, private forest owners, and ranchers).'? The objec-
tive of the Climate Hubs program is primarily to “address
risk management strategies on a regional basis, aiming to
translate science and research, through extension and out-
reach, into actionable adaptation and mitigation practices
for farmers, ranchers and forest landowners.”'? Moreover,
the Climate Hubs program is nascent and small, with very
little dedicated funding or staff. As such, the Climate Hubs
program is unlike the LCC program in focus, audience,
activities, and governance.

Collaborative Forest Landscape Restoration Program

The U.S. Forest Service (USFES) is an agency within the
USDA that manages and protects 154 national forests and
20 grasslands that together total more than 192 million acres
of public lands.!'* In 2009, through Title IV of the Omnibus
Public Land Management Act of 2009, Congress established
the USDA Collaborative Forest Landscape Restoration Pro-
gram (CFLRP) to encourage the restoration of priority forest
landscapes through collaboration and coordination with land-
owners. It also aims to encourage sustainability (ecological,
economic, and social); leverage resources; reduce wildfire
management costs; demonstrate the effectiveness of various
restoration techniques; and encourage the use of restoration
byproducts to offset the costs, benefit local communities, and
improve forest health.!?

The CFLRP selects and funds up to 10 restoration
projects each year; however, the funding may only be used
on National Forest System lands and may not cover plan-

11 See http://www.regions.noaa.gov/main.

12 See http://climatehubs.oce.usda.gov/content/mission-and-vision.

13 See http://climatehubs.oce.usda.gov/sites/default/files/hub-strategic-
plan-draft-2015-03-23 .pdf.

14 See http://www.fs.fed.us/about-agency and http://www.fs.fed.us/
about-agency/budget-performance.

15 See http://www.fs.fed.us/restoration/CFLRP/overview.shtml.

95

ning costs.!¢ To be eligible, projects must “have a landscape
strategy, identify treatments for a ten-year period, be com-
prised primarily of National Forest System lands, reduce
risk of uncharacteristic wildfire, reduce hazardous fuels, and
encourage old growth.”!7 They also must include a calcula-
tion of the cost savings.'® Because the CFLRP is intended
primarily to fund restoration projects and to do so primarily
on National Forest System lands, it differs significantly from
the LCCs in both mission and geographic scope.

Natural Resources Conservation Service
Landscape Conservation Initiatives

The Natural Resources Conservation Service (NRCS)
is an agency within the USDA whose mission it is to “pro-
vide resources to farmers and landowners to aid them with
conservation.”!” Under the Food, Conservation, and Energy
Act of 2008 (“2008 Farm Bill”),2° the NRCS established
landscape conservation initiatives. Through these initiatives,
the NRCS strives to enhance locally driven and voluntary
efforts in order to better address regional and national con-
servation issues. The initiatives extend beyond geopolitical
boundaries and employ a science-based approach. Each
landscape conservation initiative is focused on water qual-
ity and quantity, priority wildlife species, or ecosystems.?!
The NRCS landscape conservation initiatives are distinct
from the LCCs in that their target audience is typically pri-
vate landowners, and they are designed to support farmers,
ranchers, and foresters in their efforts to simultaneously
improve the environment and maintain a robust agricultural
business. Also, while they are aimed at a regional scale, the
NRCS initiatives are focused on particular resources and
some overlap with one another geographically. Unlike the
LCCs, the initiatives do not cover the entire United States.2?

U.S. DEPARTMENT OF DEFENSE READINESS AND
ENVIRONMENTAL PROTECTION INTEGRATION
PROGRAM

The Readiness and Environmental Protection Integra-
tion program within the U.S. Department of Defense (DoD)
aims to remove or avoid land-use conflicts near military
installations. The purpose of this program is to ensure that
military training, testing, and operations are not restricted
or limited. An important aspect of this program is the use of
buffer partnerships among the military services, conserva-

16 See http://www.fs.fed.us/restoration/CFLRP/overview.shtml.

17 See http://www.fs.fed.us/restoration/CFLRP/overview.shtml.

18 See http://www.fs.fed.us/restoration/documents/cflrp/July2010
AdvisoryComMeeting/FinalJuly2010CFLRPMeetingSummary(092310.pdf.

19 See http://www.nres.usda.gov/wps/portal/nrcs/main/national/people.

20 Pub. L. No. 110-234, 122 Stat. 923 (2008).

21 See http://www.nrcs.usda.gov/wps/portal/nres/detailfull/nm/
home/?cid=stelprdb1042113.

22 See http://www.nrcs.usda.gov/wps/portal/nres/detailfull/nm/
home/?cid=stelprdb1042113.

Copyright © National Academy of Sciences. All rights reserved.



A Review of the Landscape Conservation Cooperatives

96

tion groups, and state and local governments, which acquire
land and easements to preserve compatible uses and habitats
near installations.?? The program “also supports large land-
scape partnerships that advance cross-boundary solutions
and link military readiness, conservation, and communities
with federal and state partners through a common, collab-
orative framework.”>* With a focus on maintaining military
operations, and geographic scope of the areas around mili-
tary installations, the Readiness and Environmental Protec-
tion Integration program is unlike the LCCs.

OTHER U.S. FISH AND WILDLIFE SERVICE
PROGRAMS

There are several potential areas of overlap between
LCCs and other existing FWS programs whose purposes,
broadly speaking, involve the development of applied sci-
ence for conservation and/or convening partners. After

23 See http://www.repi.mil/AboutREPI/Frequently AskedQuestions.aspx.
24 See http://www.repi.mil/AboutREPI/Frequently AskedQuestions.aspx.
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reading about these programs, the committee determined
that they were sufficiently different from the LCC program
in scope, geographic scale, governance, topical focus, etc.,
that they do not overlap with the LCC program and did not
merit further discussion:

e Conservation Planning Assistance Program,>

 Coastal Program 2

e National Wetlands Inventory,?’

e Transportation Planning,?

e National Fish Hatchery System Science and Technol-
ogy Program,”

e Wildlife Without Borders,*®

e Aquatic Invasive Species Program,3!

e Migratory Bird Program,’?> and

e Sport Fishing and Partnership Council .33

25 See http://www.fws.gov/habitatconservation/cpa.html.

26 See http://www.fws.gov/coastal.

27 See http://www.fws.gov/wetlands.

28 See http://www.fws.gov/transportationplanning.

29 See http://www.fws.gov/fisheries/nfhs/science tech.html.

30 See http://www.fws.gov/international/wildlife-without-borders.

31 See http://www.fws.gov/fisheries/ ANS/ANS html.

32 See http://www.fws.gov/migratorybirds/SurveysMonitoringandRe-
search.html.

33 See http://www.fws.gov/sfbpc.

Copyright © National Academy of Sciences. All rights reserved.



A Review of the Landscape Conservation Cooperatives

THE SECRETARY OF THE INTERIOR
Washington

ORDER NO. 3289, Amendment No. 1 (Amended material
italicized)

SIGNATURE DATE: February 22,2010

Subject: Addressing the Impacts of Climate Change on

America’s Water, Land, and Other Natural and
Cultural Resources

Sec. | Purpose and Background. Secretarial Order No. 3285,
issued on March 11, 2009, made production and transmis-
sion of renewable energy on public lands a priority for the
Department.

This Order establishes a Department-wide approach for
applying scientific tools to increase understanding of climate
change and to coordinate an effective response to its impacts
on tribes and on the land, water, ocean, fish and wildlife, and
cultural heritage resources that the Department manages. This
Order replaces Secretarial Order No. 3226, Amendment No.
1, issued on January 16, 2009, and reinstates the provisions
of Secretarial Order No. 3226, issued on January 19, 2001.

To fulfill our nation’s vision for a clean energy economy,
Interior is now managing America’s public lands and oceans
not just for balanced oil, natural gas, and coal development,
but also—for the first time ever—to promote environmen-
tally responsible renewable energy development. Sun, wind,
biomass, and geothermal energy from our public and tribal
lands is creating new jobs and will power millions of Ameri-
can homes and electric vehicles.

The Department is also taking the lead in protecting our
country’s water, land, fish and wildlife, and cultural heritage
and tribal lands and resources from the dramatic effects of
climate change that are already occurring—from the Arctic
to the Everglades. The realities of climate change require us
to change how we manage the land, water, fish and wildlife,
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and cultural heritage and tribal lands and resources we over-
see. For example:

e New water management imperatives associated with
climate change may require restoration of natural systems
and construction of new infrastructure to reduce new flood
risks or to capture early run-off.

o Strategies to address sea level rise may require acqui-
sition of upland habitat and creation of wetlands and other
natural filters and barriers to protect against sea level rise and
storm surges. It may be necessary to relocate certain iconic
and culturally historic structures.

» Shifting wildlife and habitat populations may require
investments in new wildlife corridors.

e New invasions of exotic species and new wildland
fire threats due to longer fire seasons and more severe
droughts will require innovation and more effective ways of
managing the Department’s resources.

The Department of the Interior, with its 67,000 employees and
scientific and resource management expertise, is responsible
for helping protect the nation from the impacts of climate
change. In particular the Department must:

e Adapt its water management strategies to address the
possibility of shrinking water supplies and more frequent and
extended droughts to continue to supply drinking water to
more than 31 million people and irrigation water to 140,000
farmers.

e Wisely manage millions of acres of parks, refuges
and other public lands, and prudently exercise its shared
responsibility for managing the 1.7 billion acres of the U.S.
outer continental shelf.

e Conserve and manage fish and wildlife resources,
including over 800 native migratory bird species and nearly
2,000 federally listed threatened and endangered species.

e Protect cultural and archaeological resources and
iconic structures that may be affected by climate change.
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e Address the impacts of climate change on American
Indians and Alaska Natives, for whom the Department holds
trust responsibilities on behalf of the Federal government.

* Continue to provide state-of-the art science to better
understand the impacts of climate change and to develop
science-based adaptive management strategies for natural
and cultural resource managers.

e Continue its work to quantify the amount of carbon
stored in our forests, wetlands, and grasslands, identifying
areas where carbon dioxide can be safely stored underground,
and ways to reduce the Department’s carbon footprint.

Sec. 2 Authority. This Order is issued under the authority
of Section 2 of Reorganization Plan No. 3 of 1950 (64 Stat.
1262), as amended.

Sec. 3 Coordinating the Department’s Response to
Climate Change Impacts on Our Resources. The Cli-
mate Change Response Council within the Office of the
Secretary is renamed the Energy and Climate Change
Council (Council). The Council will execute a coordinated
Department-wide strategy to address renewable energy
efforts and to increase scientific understanding of and devel-
opment of effective adaptive management tools fo address
the impacts of climate change on our natural and cultural
resources. The Energy and Climate Change Council will be
composed of the Secretary (Chair), Deputy Secretary (Vice-
Chair), Counselor to the Secretary (Vice-Chair), Assistant
Secretaries, Bureau Directors and the Solicitor. The Council
will help coordinate activities within and among the Depart-
ment’s agencies and bureaus to develop and implement an
integrated strategy for responding to renewable energy
efforts and climate change impacts involving the resources
managed by the Department. The Department’s Energy and
Climate Change Council will also coordinate its energy and
climate change activities with all relevant Federal Depart-
ments and agencies including, but not limited to, the Council
on Environmental Quality, the Office of Energy and Climate
Change, the Office of Science and Technology Policy, the
National Science and Technology Council, the Department
of Agriculture, the Department of Commerce, the Depart-
ment of Defense, and the Environmental Protection Agency.

The Energy and Climate Change Council will implement
Department-specific energy activities as described in Sec-
retarial Order # 3285 (Amendment No. 1), and implement
climate change activities through the following mechanisms:

a. Climate Change Planning Requirements. Each
bureau and office of the Department must consider and

analyze potential climate change impacts when undertaking
long-range planning exercises, setting priorities for scientific
research and investigations, developing multiyear manage-
ment plans, and making major decisions regarding potential
use of resources under the Department’s purview. These

APPENDIX E

requirements were set forth in Secretary’s Orders No. 3226
and 3285, and remain in effect. The organizational changes
made by this Order will enable the bureaus and agencies to
fulfill these planning requirements.

b. DOI Climate Science Centers. Management deci-
sions made in response to climate change impacts must
be informed by science and require that scientists work
in tandem with those managers who are confronting cli-
mate change impacts and evaluating options to respond to
such impacts. Pursuant to P.L. 110-161, the United States
Geological Survey (USGS) has been developing regional
science centers to provide climate change impact data and
analysis geared to the needs of fish and wildlife managers
as they develop adaptation strategies in response to climate
change. These centers are currently known as “regional
hubs” of the National Climate Change and Wildlife Science
Center, and are being developed in close collaboration with
Interior agencies and other federal, state, university, and
non-governmental partners.

The Energy and Climate Change Council will work with
USGS and other Department bureaus to rename these
regional science centers as DOI Climate Science Centers
(Centers) and broaden their mandate to encompass other
climate-change-related impacts on Departmental resources.

These eight Centers will synthesize and integrate climate
change impact data and develop tools that the Department’s
managers and partners can use when managing the Depart-
ment’s land, water, fish and wildlife, and cultural heritage
resources.

c. Landscape Conservation Cooperatives. Given the
broad impacts of climate change, management responses to

such impacts must be coordinated on a landscape-level basis.
For example, wildlife migration and related needs for new
wildlife corridors, the spread of invasive species and wildfire
risks, typically will extend beyond the borders of National
Wildlife Refuges, BLM lands, or National Parks. Addition-
ally, some bureau responsibilities (e.g., Fish and Wildlife
Service migratory bird and threatened and endangered spe-
cies responsibilities) extend nationally and globally. Because
of the unprecedented scope of affected landscapes, Interior
bureaus and agencies must work together, and with other
federal, state, tribal and local governments, and private
landowner partners, to develop landscape-level strategies
for understanding and responding to climate change impacts.
Interior bureaus and agencies, guided by the Energy and Cli-
mate Change Council, will work to stimulate the develop-
ment of a network of collaborative “Landscape Conservation
Cooperatives.” These cooperatives, which already have been
formed in some regions, will work interactively with the
relevant DOI Climate Science Center(s) and help coordinate
adaptation efforts in the region.
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Sec. 4 Additional Departmental Action to Mitigate Cli-
mate Change. In accordance with Secretarial Order No.
3285, the Department has prioritized development ofrenew-
able energy on public lands and offshore waters to reduce
our dependence on foreign oil and to reduce greenhouse gas
pollution. This Order establishes two additional projects to
mitigate climate change: the DOI Carbon Storage Project,
and the DOI Carbon Footprint Project. Additional mitigation
projects will be encouraged and supported by the Energy and
Climate Change Council.

a. The DOI Carbon Storage Project. This project is
being implemented under P.L. 110-140, “The Energy Inde-

pendence and Security Act of 2007,” which gives the Depart-
ment statutory responsibility to develop carbon sequestration
methodologies for geological (i.e., underground) and biolog-
ical (e.g., forests and rangelands) carbon storage. The USGS
has the lead in administering the Carbon Storage Project,
but will work closely with other bureaus and agencies in the
Department and external partners to enhance carbon storage
in geologic formations and in plants and soils in a manner
consistent with the Department’s responsibility to provide
comprehensive, long-term stewardship of its resources. The
DOI Carbon Storage Project is vital for successful domestic
and global geological and biological carbon sequestration
efforts.

b. The DOI Carbon Footprint Project. The project
will develop a unified greenhouse gas emission reduction
program, including setting a baseline and reduction goal for
the Department’s greenhouse gas emissions and energy use.
The Assistant Secretary for Policy, Management and Budget
will have the lead in administering the DOI Carbon Footprint
Project, with the cooperation of all of the Department’s agen-
cies and bureaus.
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Sec. 5 American Indians and Alaska Natives. Climate
change may disproportionately affect tribes and their lands
because they are heavily dependent on their natural resources
for economic and cultural identity. As the Department has
the primary trust responsibility for the Federal government
for American Indians, Alaska Natives, and tribal lands and
resources, the Department will ensure consistent and in-
depth government-to-government consultation with tribes
and Alaska Natives on the Department’s climate change
initiatives. Tribal values are critical to determining what is
to be protected, why, and how to protect the interests of their
communities. The Department will support the use of the best
available science, including traditional ecological knowl-
edge, in formulating policy pertaining to climate change.
The Department will also support substantive participation
by tribes in deliberations on climaterelated mechanisms,
agreements, rules, and regulations.

Sec. 6 Implementation. The Deputy Secretary is responsible
for ensuring implementation of all aspects of this Order.
This responsibility may be delegated as appropriate. This
Order does not alter or affect any existing duty or authority
of individual bureaus.

Sec. 7 Effective Date. This Order is effective immediately
and will remain in effect until its provisions are converted to
the Departmental Manual or until it is amended, superseded,
or revoked, whichever occurs first.

/s/ Ken Salazar
Secretary of the Interior

SO0#3289A1 2/22/10
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LANDSCAPE
CONSERVATION

COOPERATIVES
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Landscape Conservation Cooperatives are
public-private partnerships composed of states,
tribes, federal agencies, non-governmental

organizations, universities, international jurisdictions,
and others working together to address landscape
and seascape scale conservation issues.

ON THE COVER

River Otter in California.
RICK KIMBLE/USFWS

Edwards Plateau region of Texas.
TEXAS PARKS AND WILDLIFE
DEPARTMENT

Tiger swallowtail butterfly on a
thistle. JEFF BENNETT/NPS
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This strategic plan for the Land c ti
Preamble is strategic plan for the Landscape Conservation

Cooperatives (LCC) Network builds on existing work within
the Network and articulates a path for the next five years
to achieving the LCC Network’s vision and mission.

The purpose of the LCC Network is to harness the capacities

and abilities of all partners in support of common conservation
outcomes and to serve as a strategic forum for collegial collaboration,
coordination, and integration. The Network is an extension of
existing partnership efforts, which seeks to enhance conservation
outcomes across the geographical extent of the Network.

Individually, each LCC is a collaborative, self-directed conservation
partnership that connects partners and pre-existing local
partnerships to a landscape vision. LCCs undertake work specific
to the needs of their geographies and collaborators.

The LCC Network Strategic Plan identifies goals,
objectives, and example tactics that support

the Network’s vision and mission. The goals

Conservation JCollaborative identify common aims of individual LCCs
Strategy fConservation . X
and provide a way for them to align across
1 2 the Network’s geography. Each of the four
goals—addressing conservation strategy,
3 4 collaborative conservation, science, and

Science Communication communications—has a set of objectives.

The objectives describe LCC efforts that will be
prioritized and implemented differently according
to each LCC’s unique characteristics. Example tactics
are listed for each objective purely for illustration.

They do not prescribe what the self-directed LCCs “should”
be doing. Rather, they are examples provided by the LCC community
that show the diversity of conservation approaches; there is no
expectation or direction that all LCCs will use all tactics.

Network Strategic Plan 2014 | 1
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This strategic plan

APPENDIX F

The strategic plan does not

» Provides a living, iterative reference to guide the » Prescribe the actions individual

LCC Network!

» Builds from existing strategies within the LCC

LCCs must take to achieve
the vision and mission of the LCC
Network

Network—every LCC should see their work
somewhere in the document » Encompass all things that all LCCs

» Does not prioritize any goal, objective, or

are working on

example tactic as more important than another » Make value statements on

» Will be updated in the next two years

1 Some sections include specific key or technical
terms. Definitions for some of these have

been provided. Readers of this strategic plan
should think about these terms in the context
of their own geography, community, culture

or organization. The meaning of these terms
can change over time through the efforts of a
collaborating and evolving community.

priorities for individual LCCs

The information and ideas in this strategic plan were gleaned from
existing LCC strategic, science, operational and other plans. This
strategic plan serves as a companion document to these plans.

The original draft of this document resulted from a weeklong
workshop in late July 2014 of over 50 representatives from within

the LCC Network, including members of the LCC Council, Steering
Committees, LCC Coordinators, LCC Science Coordinators, national
partner organizations, and other Network leaders. The original draft
was then improved by substantive comments from more than three
dozen organizations within the LCC Network.

LCCs are fundamentally partnership endeavors. Although LCCs
appear to be a new construct, they actually are based on existing
models. The LCC Network appreciates and celebrates the long-term
partnerships that have preceded its establishment and have helped
steer the Network towards this collaboration model. These long-
term partnerships are truly the foundation and models for success.
Conservation partners, whether or not engaged with LCCs, produce
valuable conservation science and delivery that intertwines with
LCC goals. This strategic plan supports and does not abrogate or
diminish the authorities and responsibilities of partners. Through
individual partner responsibilities, authorities and accomplishments,
the Network will achieve success. It is anticipated that partners will
engage in those goals and objectives that are important to them and
that align with their unique mission.

2 | Landscape Conservation Cooperatives
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Vision: Landscapes capable
of sustaining natural and

cultural resources for current
and future generations

LCC MISSION

A network of cooperatives depends on LCCs to:
Network

» Develop and provide integrated science-based information about
the implications of climate change and other stressors for the
sustainability of natural and cultural resources;

Sunrise in the » Develop shared, landscape-level, conservation objectives and

desert. . . . . .
ANDREW inform conservation strategies that are based on a shared scientific
LOESCHER/ understanding about the landscape, including the implications of

USFWS
current and future environmental stressors;

» Facilitate the exchange of applied science in the implementation of
conservation strategies and products developed by the Cooperative
or their partners;

» Monitor and evaluate the effectiveness of LCC conservation
strategies in meeting shared objectives;

» Develop appropriate linkages that connect LCCs to ensure an
effective network.

Network Strategic Plan 2014 | 3
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Introduction

The purpose of

this Landscape
Conservation
Cooperative (LCC)
Network Strategic Plan
is to create a strategic
framework with shared
goals for how the
LCCs will aspire to
achieve the LCC
Network vision
through collective
impact.

APPENDIX F

The success of the Network depends both upon the success

of individual LCC self-directed partnerships in addressing the
conservation needs most important within their geographies, as well
as the LCCs’ collective ability to address conservation goals at even
broader geographic scales.

Recognizing that conservation objectives (shared or unique) are
achieved at the scale of individual LCCs, monitoring the Network’s
effectiveness should reflect the successes of each LCC and Network
accomplishments. As an assemblage of conservation practitioners
across the continent, the Pacific Islands and the Caribbean, LCCs
have an obligation to future generations who will rely on natural and
cultural resources for their livelihood, quality of life, and cultural
connection. The network of LCCs works collectively to conserve and
maintain landscapes and seascapes? capable of sustaining natural and
cultural resources for current and future generations.

The LCC Network’s aspiration to develop an ecologically connected
network of landscapes and seascapes can be achieved through the
identification and pursuit of shared, broad-scale conservation goals
that span political, jurisdictional, and ecological boundaries, along
with a shared understanding of the problems the Network is seeking
to address. The broad geographic scope of the Network is necessary
to facilitate and support unprecedented integration efforts and
mechanisms that address large-scale stressors such as climate change,
urbanization, pollution, energy development, resource extraction,
and water stress. Working collectively, LCCs across the entire Network
can face complex problems that no single organization or entity can
solve alone.

This LCC Network Strategic Plan encourages national and
international leaders to support the Network through information,
policy, funding, and conservation action. It describes some of the
shared goals and objectives that could work from multi-LCC to
international scales, yet it recognizes that the success of the LCC
Network depends upon the conservation successes of individual
LCCs.

2 The term “landscapes and seascapes,” or sometimes just “landscapes,” hereafter refers to terrestrial, aquatic and marine
environments along with a supportive, healthy natural environment with clean air and water.

4 | Landscape Conservation Cooperatives
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Goals &
Objectives

Children
planting at
Desert National
Wildlife Refuge
in Nevada.
USFWS
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The LCC Network Strategic Plan is organized into four strategic
goal areas:

1. Conservation strategy

2. Collaborative conservation

3. Science

4. Communications

Each strategic area has a goal, a set of objectives, and example tactics
identified under those objectives (a longer list of example tactics is
included in the Appendix). The example tactics serve to illustrate
what can be done to achieve the objectives, at multiple levels and
degrees of specificity, which can be refined during implementation.

They are not inclusive of all future actions potentially needed to meet
these objectives.

Network Strategic Plan 2014 | 5

Copyright © National Academy of Sciences. All rights reserved.



A Review of the Landscape Conservation Cooperatives

110 APPENDIX F

1

éonservation
Strategy

Left: Wacissa objective 1

River in Florida.

FLORIDA FISH Identify shared conservation objectives, challenges, and opportunities
& WILDLIFE A . A .

CONSERVATION to inform landscape conservation at continental, LCC, island, and
COMMISSION .

Right: Wood regional scales.

thrush. STEVE
MASLOWSKI/
USFWS

» Establish conservation objectives at the LCC level and other
applicable scales.

» Roll-up LCC objectives to identify Network-scale objectives.

Objective 2

Develop then deliver (through partners) regional landscape
conservation goals and designs® that support resiliency and
adaptation to both global change and regional landscape challenges,
while ensuring the inclusion of all partners and stakeholders
necessary for successful conservation.

» Work with all necessary partners and indigenous peoples
to select flagship regions and identify priority areas for
conservation and restoration.

3 Landscape Conservation Design is an iterative,
collaborative, and holistic process that provides
information, analytical tools, spatially explicit

» Complete, expand, and support the delivery of landscape

data and best management practices to develop conservation designs by providing tools and guidance to assist in
shared conservation strategies and to achieve .. A
jointly held conservation goals among partners. their 1mplementatlon.

6 | Landscape Conservation Cooperatives
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» When developing conservation designs, acknowledge the
extensive knowledge and practices indigenous peoples have
developed over generations about large landscape processes.

Objective 3

Integrate regional or other scale-specific conservation designs to align
and focus conservation action at the Network scale, within available
authorities.

» Facilitate the design of an ecologically connected network of
large geographic regions that support priority natural and
cultural resources.

Objective 4
Identify and obtain the resources required at the LCC and Network

Healthy lands scales to inform, develop, and support implementation of the
support ) . . .
diverse wildlife conservation designs and other conservation actions.

populations for
wildlife watchers,
anglers and

hunters. usFws » The LCC Council and Network partners will identify existing
and new resources, then advocate for and pursue the resources
required to accomplish this goal at the LCC Network level.

Objective 5

Monitor the effectiveness of conservation design(s) and design
application in terms of achieving stated outcomes, then revise as
appropriate.

» Identify and promote good, tested practices for design
development and supporting implementation.

Network Strategic Plan 2014 | 7
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Ay,
Collaborative ™
Conservation

Left: i i

Collaborators obleCtlve 1

from Caribbean Create a high-functioning organizational culture for LCCs and the

LCC. OLIVER

BENCOSME/SEA Network.

GRANT PUERTO

RICO Right:

Hurricane Irene

gamage on » Identify institutional barriers and stovepipes that inhibit cross-
ea Island. ToM

MAKENZIE/USFWS agency collaboration and partnerships and seek to reduce,

break-down, or overcome them.

» Continue to pursue opportunities to expand partnerships
throughout the Network, including the addition of new partners
in LCCs— particularly nontraditional partners that increase
the breadth, diversity, and effectiveness of the conservation
community.

Objective 2

Identify and explore opportunities for collaborative actions within
the LCC Network.

» Identify conservation and mitigation opportunities that span
multiple LCCs as well as those that extend to other regional
collaboration networks.

8 | Landscape Conservation Cooperatives
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Spring Beauty at
Sunflower Flats,
Elko District BLM
Nevada. SHANELL
OWEN

Objective 3

the LCC Network.

demonstrate value.

Objective 4

the LCC Network.

Objective 5

113

Demonstrate, monitor, and evaluate the value and effectiveness of

» Develop common definitions and performance metrics for key
qualitative and quantitative outcomes that highlight, show, and

Identify new and existing training and networking opportunities for

» Create a “playbook” containing best management practices for
LCC Coordinators and Steering Committee Chairs.

Leverage conservation planning to be opportunistic in taking
advantage of current and new funding sources for conservation.

» Prepare to respond to funding and partnership opportunities
that arise as a result of urgent conservation needs (e.g. natural
disasters, species invasions, disease) that are likely to occur

based on future scenario planning.

Objective 6

Create a Network-level system for prioritizing operational needs at

Network and regional levels, as appropriate.

Copyright © National Academy of Sciences. All rights reserved.
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3

Science

Left: Aurora Objective 1

borealis at

Sherburne Identify shared science, information, and resource needs at the
National Wildlife

Refuge. BRYAN Network-scale.

WORTH. Right:

Magnificent

Frigatebirds.

USFWS » Complete, disseminate, and implement the LCC Network

Science Plan.

» Identify and develop critical spatial, biological, and cultural data
and evaluation tools across the Network.

» Support assessment of climate change impacts and adaptation
planning for cultural and/or subsistence resources that are
traditionally gathered, hunted, or culturally significant.

Objective 2

Promote collaborative production of science and
research—including human dimensions—as well as the use of
experience and indigenous and traditional ecological knowledge
among LCCs, Climate Science Centers (CSCs), and other interested
parties; use these to inform resource management decisions, educate
local communities, and address shared needs.

10 | Landscape Conservation Cooperatives
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Child with fish
at the Upper
Mississippi
River National
Wildlife Refuge.
BOB DRIESLEIN/
USFWS

» Engage resource decision makers, managers, cultural
practitioners, and indigenous peoples in the appropriate
framing of resource-based decision problems and the
formulation of clear management objectives that focus and
guide subsequent science activities.

Objective 3

» Demonstrate and evaluate the value and improve the
effectiveness of LCC science.

» Support efficiency among LCC and other appropriate broad-
scale monitoring programs in generating status and trend
information on priority resources and landscapes by facilitating
sharing, cooperative synthesis, communication, and evaluation
of data.

4 Traditional ecological knowledge is developed from experience gained over the centuries and adapted to the local culture and
environment. The word “knowledge” is meant to be plural, to acknowledge the many types of knowledge it includes.

Network Strategic Plan 2014 | 11
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%4

Comm@ifications’

Al

of manini at
Kingman Reef
National Wildlife
Refuge. KYDD
POLLOCK

Right: Atlantic
puffins at Maine
Coastal Islands
National Wildlife

Refuge. USFWS

Left: A school Objective 1

Communicate the existence and application of LCC Network science,
products and tools to partners and stakeholders in a form that is
understandable, publicly accessible, engaging, and relates to what
matters to end users and society.

» Use the LCC Network website and other tools as a platform for
sharing key LCC services and benefits such as news, products,
tools, training, science, data, documents, and open source
software for conservation use or research, where appropriate.

Objective 2

Increase two-way communication with, outreach to, and engagement
of key partners across the LCC Network as well as new partners to
expand the LCC Network and increase conservation impact and
achievements.

» Identify new, strategic target audiences with interests that may
intersect with conservation, such as young leaders, environmental
justice groups, development communities, resource extraction
industries, or planners from the built environment who could use
science to make decisions that support both conservation and
their own interests.

12 | Landscape Conservation Cooperatives
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Paddling the
canals of
Alligator River
National Wildlife
Refuge. STEVE
HILLEBRAND,
USFWS

Objective 3

Develop and implement a communications and outreach plan that
identifies and uses media to clearly convey to appropriate target
audiences the value and tangible successes of the LCC Network at
various scales.

» Communicate LCC successes that show on-the-ground impact
or how they have influenced management decisions through
a variety of means. These successes also need to convey the
complexities and challenges of achieving landscape- and
seascape-scale conservation results.

» Open and increase the availability of LCC products and
information to diverse audiences.

Objective 4

Build communications capacity and capabilities within the LCC
Network to effectively communicate the purposes and successes of
the LCC Network.

» Foster regional communications communities of practice
that build upon the strengths and expertise of LCCs and their
individual partners.

Objective 5

Share lessons learned across the LCC Network.

117
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Putting It
Into Action

As a living, iterative
document, this
strategic plan will
guide LCC actions
to achieve the
Network vision

and mission. These

actions, however,
will vary depending

A full list of the example tactics generated through this strategic

on geographic planning process is included in the Appendix, but it was never
differences and other  considered to be a complete list of tactics. The LCC Network
variations among governance infrastructure, including the LCC Council, LCT, LSCT,

steering committees of individual LCCs, and other entities within the
Network, can select which issues best intersect and meet their own
needs as well as the needs of the Network. Partners are invited to
collaborate and identify the best approaches for action, measurable
outcomes, and needed resources to successfully implement strategies
outlined in this plan.

individual LCCs.

Implementing this strategic plan will require the development of an
implementation framework. The framework will identify processes to
advance the goals and objectives in this strategy and will establish a
schedule for monitoring and evaluating program performance.

Working groups or teams may be established to formulate next steps
and help monitor and communicate how the Network collectively

is addressing specific goals and objectives. The LCC Network plans
to assign an LCC Strategic Plan Implementation Coordinator to
facilitate broader communication across the Network. The LCC

14 | Landscape Conservation Cooperatives
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To borrow Aldo Leopold’s thoughts
on the land ethic, nothing as
important as the future for the

LCC Network is ever ‘written’ —it
evolves in the minds of a thinking,
collaborative community.

tﬁfEdefﬂ f;xes Network, with coordination from the LCC Network staff, will gather
Forsythe National information about lessons learned and facilitate an ongoing dialogue
Wildlife Refuge. . . . 0.

DO'N 'F:E|§Al¢ge with the intent to update the LCC Network Strategic Plan within the
Middle: Beach

on the coast of next two years.

Oregon. JOHN

zsL“‘CKCOWSK'/ The LCC Network as an entity will continue to listen, evolve, and
Right: Flint support a diverse array of partners all working together to fulfill
Hills Legacy . .. ..

Conservation its vision for landscapes capable of sustaining natural and cultural
Area, Kansas. resources for current and future generations.

RICK HANSEN/

USFWS
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Each goal area has a set of objectives and some example tactics, which
are intended to help illustrate the kinds of actions that can be taken to
help achieve the Network’s common goals.

This appendix includes a list of all the example tactics generated through
the strategic planning process but this list is not meant to limit the tactics
available to the Network. The actual tactics deployed will be determined
by the various entities within the LCC Network (see “Definitions”

section of this Appendix) based on which actions they support and the
implementation framework that will be developed for this strategic plan.

GOAL 1: CONSERVATION
STRATEGY

Objective 1: Shared Objectives

» Establish conservation objectives at
the LCC level and other applicable
scales

» Roll-up LCC objectives to identify
Network-scale objectives

Objective 2: Conservation Designs

» Work with all necessary partners and
indigenous peoples to select flagship
regions and identify priority areas for
conservation and restoration with the
aim of facilitating climate resilient
lands and waters; build, maintain,
or restore resilience in vulnerable
regions; develop or increase carbon
storage capacity (where appropriate);
and address management issues
within given authorities.

» Produce first generation climate
change resilient landscape designs.

» Complete, expand, and support the
delivery of landscape conservation
designs with goals for priority areas
and provide tools and guidance to
assist in their implementation.

» When developing conservation
designs, acknowledge the extensive
knowledge and practices indigenous
peoples have related to large
landscape processes.

16 | Landscape Conservation Cooperatives

» Identify priority areas where
opportunities exist to improve
resilience or adaptation strategies for
priority resources, ecosystem services,
and communities.

» Support the development of
foundational data sets at the LCC
scale that could also be rolled up
to the multi-LCC, continental, and
global scales.

» Support development of analytical
tools to help understand the effects of
global change on natural and human
systems at the LCC, muld-LCC,
continental, and global scales.

» Identify and engage Network-wide
common partnerships that should be
engaged in support of this objective
(e.g., National Association of
Counties).

APPENDIX F

Objective 3: Integration

» Facilitate the design of an
ecologically connected network
of large geographic regions that
support priority natural and cultural
resources.

» Identify, prioritize, and support
implementation of cross-LCC
actions where coordinated action
across several LCCs could have a
multiplying effect.

2

Support the implementation of
national plans to achieve landscape
conservation and climate adaptation
such as the National Fish, Wildlife &
Plants Climate Adaptation Strategy,
particularly as it relates to other goals
and objectives of this strategic plan.

¥

Develop strategies to address
cumulative, existing (e.g., non-
climate) stressors broadly and major
global change stressors at the relevant
scale.

¥

Identify additional strategies needed
to adapt to global change that
incorporate human and societal
values.

» Recognizing the proprietary status
of traditional ecological knowledge,
identify Tribal and First Nations’
information needs related to
conservation and management
of natural and cultural resources
potentially affected by global change,
including climate change.

¥

Collect, evaluate, analyze, then
provide the best tools and information
that managers need to assist them in
supporting design implementation
and evaluation.

Objective 4: Needed Resources

» Identify the core resources—
including for staff, science, partners,
and community assets—needed for
cach LCC and the shared resources
and approaches that would increase
appropriately consistent, but not
identical, approaches and integration
between LCCs to accomplish this
strategic goal Network-wide.

Copyright © National Academy of Sciences. All rights reserved.



A Review of the Landscape Conservation Cooperatives

APPENDIX F

» The LCC Council and Network
partners will identify existing and
new resources, then advocate for
and pursue the resources required
to accomplish this goal at the LCC
Network level.

» Develop a set of transparent
performance metrics that enable the
Network to monitor and evaluate
progress.

Objective 5: Monitoring
Effectiveness

» Identify and promote good, tested
practices for design development and
supporting implementation.

» Design a process or framework for
evaluation of conservation designs’
success using shared methodologies,
standards, and other approaches
across the Network, collectively giving
a sense of Network-level effectiveness.

» Develop the needed foundation that
status and trend monitoring provide,
in addition to existing inventory
monitoring and data sets.

GOAL 2: COLLABORATIVE
CONSERVATION

Objective 1: Organizational Culture

» Identify institutional barriers and
stove-pipes that inhibit cross-agency
collaboration and partnerships
and seek to reduce, breakdown, or
overcome them.

» Create a forum for regular
communication across LCCs and
throughout the Network.

» Revise, as needed, the Network’s
organizational structure along with
defined relationships, roles, and
functions within the Network.

» Continue to pursue opportunities to
expand partnerships throughout the
Network, including the addition of
new partners in LCCs—particularly
nontraditional partners that
increase the breadth, diversity, and
effectiveness of the conservation
community.

» Increase ownership, participation,
and engagement of partners in the
work of the LCCs through developing
common approaches, sharing
tools, assigning leads for important
products, pooling resources, and
other such approaches.

» Continue to provide and develop
additional funding mechanisms to
facilitate key partner engagement.

Objective 2: Collaboration
Opportunities

» Identify commonalties (e.g., needs
and tools) and differences that
require solutions.

» Encourage the establishment of
partner forum events that connect
conservation partners to local on-
the-ground action and that connect
national or regional organizations to
actions and initiatives at larger scales.

» Identify inter-LCC conservation
goals, challenges (e.g., data gaps,
policy, technical), and opportunities.

» Identify successful inter-LCC
collaboration efforts, and then
celebrate, communicate, and share
them.

» Identify conservation and mitigation
opportunities that span multiple
LCCs as well as those that extend to
other regional collaboration networks.

» Identify opportunities to collaborate
on mitigation activities and methods.

» Identify, celebrate, and share good
practices and success stories.

Objective 3: Network Effectiveness

» Develop common definitions
and performance metrics for key
(qualitative and quantitative)
outcomes that highlight, show, and
demonstrate value.

» Measure collective impact (e.g.,
resiliency, footprint, connectivity)
of those outcomes and others when
needed.

» Identify the most appropriate metrics
with which to measure partner inputs
into Network operations and projects
(e.g., financial, personnel, technical
assistance, in-kind) and capture
outcomes achieved indirectly by the
LCCs, when feasible.

» Develop accountability tools.

» Explore ways for partner organizations
to maximize the benefits of
performance reporting within
and amongst their organizations,
including at the Network level.

Objective 4: Training and
Networking

» Provide orientation training for new
LCC staff and steering committee
members.

» Create a “playbook” containing best
management practices for LCC
Coordinators and Steering Committee
Chairs.

» Develop and distribute a
“communications resource” guide
for Steering Committee and LCC
Council members to help effectively
communicate the LCC Network
vision and actions across all levels of
their organizations.

» Identify or produce training for LCC
Coordinators related to developing
management and coordination skills.

Objective 5: Funding
Opportunities

» Develop proactive systems, protocols,
and strategies for identifying and
prioritizing high-priority conservation
needs (both natural and cultural) in
the event resources become available
in relation to an established baseline.
Determine how to fund rapid
response opportunities to urgent
conservation needs (e.g., natural
disasters, species invasions, disease)
and ensure the necessary capacity.
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Objective 6: Prioritizing
Investments

» Inventory conservation needs,
planning efforts, and resources.

» Identify which efforts would maximize
the network-wide conservation benefit
of investments.

» Balance resource investments with
LCC needs and strategies for
improving performance.

GOAL 3: SCIENCE

Objective 1: Identifying Needs

» Complete, disseminate, and
implement the LCC Network Science
Plan.

Inform and articulate network-wide
or regional conservation targets (and
their associated goals and objectives)
reflective of the vision to achieve an
ecologically connected landscape.

4

» Identify and develop critical spatial,
biological, and cultural data and
evaluation tools across the Network.

¥

Identify knowledge gaps and define
research priorities via a collaborative
process with federal, state, tribal,
private conservation organizations,
academic resource managers and
research scientists.

4

Leverage resources to conduct
focused research to fill critical
knowledge gaps in conservation
science.

4

Support assessment of impacts and
adaptation planning for cultural and/
or subsistence resources that are
traditionally gathered, hunted, or
culturally significant

¥

Share guidelines developed by
indigenous working groups for
integrating scientific and traditional
ecological knowledge within and
between LCCs.

Partners within LCCs educate
other partners at the table about
each agency’s needs, interests, and
programs.

4
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Objective 2: Co-production

» Engage resource decision makers,
managers, cultural practitioners, and
indigenous peoples in the appropriate
framing of resource-based decision
problems and the formulation of clear
management objectives that focus and
guide subsequent science activities.

» Engage these same groups and
other end users in the identification,
development, production, and use
of scientific tools through technical
assistance, outreach, training, and
education.

» Promote funding notifications to
Tribes and First Nations for the
documentation and exchange of
traditional ecological knowledge
with scientists to generate solutions
through co-learning and co-
production of knowledge.

» Promote continual learning to
improve conservation science by
sharing good, tested practices and
standardized approaches.

» Provide Network-wide context for
connecting the science efforts of
individual LCCs to ensure they reflect
the needs of LCC priority resources
across the landscapes and seascapes.

» Create forums for scientists to work
with indigenous peoples to co-
produce knowledge that can address
landscape-scale issues in accordance
with free, prior, and informed
consent.’

» Improve technical approaches for
management and integration of
adjacent conservation designs to
foster a seamless, resilient, and
interconnected ecological network
of lands and waters.

5 Free, prior, and informed consent is a principle that

means an indigenous group has the right to share
or withhold information or traditional ecological
knowledge in accordance with their beliefs, customs,
rules, and traditions.

APPENDIX F

» Translate shared conservation goals
and science through spatial products
and other tools to guide action at the
landscape scale in those geographies
where these products are value-added.

Objective 3: Evaluating Science

» Develop metrics and methods to
evaluate the use of LCC science and
monitoring information in shaping
resource planning, management
decisions, and community adaptation.

» Develop processes and tools that
allow the LCC Network to measure
progress toward achieving and
retaining resilient and functional
landscapes and seascapes.

» Support efficiency among LCCs
and other appropriate broad-scale
monitoring programs in generating
status and trend information on
priority resources and landscapes
by facilitating sharing, cooperative
synthesizing, communications, and
evaluation.

» Improve the efficiency of conservation
design and delivery process.

» Demonstrate the iterative nature of
the questions and issues that resource
managers face and the resulting
determinations of resource priorities
for shared needs.

» Assign project support to Tribes and
First Nations to demonstrate examples
of how, when, and where traditional
ecological knowledge can be used to
better inform management decisions.

Copyright © National Academy of Sciences. All rights reserved.
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GOAL 4: COMMUNICATIONS

Objective 1: Communicating
Science

» Encourage communications guidance,
policy, training, and support to
principle investigators for science
delivery regarding outreach strategies
and applications of their research
and results to end users (e.g.,
land managers) and assist them in
demonstrating the ecosystem services
and socio-economic values of their
conservation research.

» Provide opportunities and encourage
principle investigators to compete for
additional funds to deliver science.

» Use the LCC Network website and
other tools as a platform for sharing
key LCC services and benefits such
as news, products, tools, training,
science, data, documents, and open
source software for conservation use
or research, where appropriate.

» Disseminate science products among
the Network and other interested
parties, including target audiences
who influence landscape and seascape
conditions and resource management
activities.

» Provide opportunities to train
resource managers on how to
apply LCC Network and others’
science products to on-the-ground
conservation activities.

Objective 2: Engaging Key
Partners

» Capitalize on, coordinate, and target
local/regional /national/international
opportunities to discuss LCCs and
landscape conservation at existing
symposia, meetings, and other forums.

» Include key regional researchers
and managers to give presentations
to LCC gatherings, meetings, and
workshops.

» Support, use, and fund social science
approaches and human dimensions
of conservation work to assess,
understand, and effectively engage
new partners and to assess the needs
of on-the-ground users of LCC
information.

» Identify and engage potential new
partners across the LCC Network.

» Identify new, strategic target
audiences, such as young conservation
leaders, diverse audiences,
development communities, planners
from the built environment and
others who could use science to make
decisions that support conservation.

Objective 3:
Communications Plan

» Identify key audiences to target
outreach efforts.

» Identify priority or timely messages for
targeted audiences.

» Include a specific strategic effort
to target key audiences in other
branches of government to increase
awareness about the Network.

» Find and leverage key points of
influence (i.e., LCC champions)
to ensure the sustainability of the
Network.

» Develop coordinated messaging from
the Network to the
LCC level and across the Network.

» Explain the role of LCCs in achieving
lasting, sustainable landscape-scale
conservation.

» Communicate LCC successes that
show actual on-the-ground impact
and how they have influenced
management decisions through a
variety of means. These successes also
need to convey the complexities and
challenges of achieving landscape-
and seascape-scale conservation
results.

» Develop appropriate tools and tactic
for integrating communications acr«
the LCC Network.

» Open and increase availability of L(
products and information to diverse
audiences.

Objective 4: Communications
Capacity

» Build upon existing communication
efforts to share learning,
best practices, and identify
communications needs.

» Foster regional communications
communities of practice that build
upon the strengths and expertise of
LCCs and their individual partners.

» Improve use of existing
communications tools (e.g. social
media, news, and websites).

» Prioritize national LCC competitive
project support funds (not
individual LCC project funds) for
communications support in 2015.

» Identify gaps and needs in
communications support and develc
a national campaign using expert
public relations/marketing firms.

» Improve communications skills and
effectiveness by providing training
to LCC communications staff and
others.

Objective 5: Sharing Lessons
Learned

» Develop a Network-level means to p:
and distribute these lessons.

» Integrate better and more simplifiec
communications approaches into
LCC Network gatherings, monthly
LCT teleconferences, and other
appropriate venues to improve the
dissemination of best practices acros
the Network.

Network Strategic Plan 2014 |
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DEFINITIONS

Lcc NETWORK —The LCC Network

is composed of the 22 individual LCCs
and their active members, including
the LCC Council, steering committees
of all 22 LCCs, staff, partners, and
other associates. The LCCs collectively
form a network of resource managers,
conservation practitioners, cultural
communities, researchers and scientists
who share a common need for scientific
information, and a common interest

in conservation at local, regional, and
continental (or oceanic) scales. The
Network fosters collaboration and
partnerships among federal, provincial,
state, and local governments, tribes
and First Nations, indigenous peoples,
non-governmental organizations,
universities, and interested public and
private organizations.

Lcc counciL—The LCC Council is

a representative body of executive-
level leaders from LCC partner
organizations. The LCC Council
supports the cooperative conservation
and sustainable resource management
efforts of the LCC Network, assists the
LCC Network in achieving its goals,
contributes to building a constituency
of partners, and helps sustain the LCC
initiative.

LCC COORDINATORS TEAM—The
LCC Coordinators Team (LCT) is
comprised of the Coordinators from
each of the 22 LCCs and the LCC

20 | Landscape Conservation Cooperatives

Network Coordinators. The LCT works
on aspects of LCC Network operations
and other matters as appropriate, while
respecting individual LCC steering
committee governance authority.

LCC SCIENCE COORDINATORS

TEAM —The LCC Network Science
Coordinators Team (LSCT) is
comprised of all Science Coordinators
from each of the 22 L.CCs and the LCC
Network Coordinators. The LSCT serves
as a forum for communication and
collaboration on technical and scientific
matters among the LCCs, and between
the LCC Network and other science
partners.

LCC COMMUNICATIONS TEAM—The
LCC Network Communications Team

is comprised of all communications,
engagement, and outreach staff at each
of the 22 LCCs and the LCC Council.
This team serves as a forum for activities
in those same areas across the LCC
Network.

STEERING COMMITTEES —Each LCC

is governed by a voluntary steering
committee, typically with representatives
from conservation and resource
management entities (natural and
cultural). These entities include a wide
variety of federal, state, territorial and
international agencies; tribal and other
indigenous peoples; universities; non-
governmental organizations; and others
located or operating within the LCC
geographic region.

Copyright © National Academy of Sciences. All rights reserved.
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WWW.LCCNETWORK.ORG

Bottomland forest, Big Lake
National Wildlife Refuge.
JEREMY BENNETT/USFWS

Flint Hills of Kansas. EDWIN
OLSON/WIKI COMMONS

Brown bear at Kodiak
National Wildlife Refuge.
STEVE HILLEBRAND/USFWS

To find out more about how Landscape
Conservation Cooperatives are working to
implement this strategic plan, visit <www.
Iccnetwork.org/strategicplan>.
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he National Academy of Sciences Review Panel asked the Landscape Conservation Cooperative (LCC) staff to map the
missions and goals of the individual LCCs to the goals and objectives of the LCC Network —*“a mission map.”

TABLE G.1 LCCs Contributing to LCC Network Goals and Objectives

LCC -1 12 13 14 15 2.1 22 23 24 25 26 31 32 33 41 42 43 44 45
Aleutian and Bering Sea Islands X X X X X X X X X X X X X X X X
Appalachian X X X X X X X X
Arctic X X X X X X X X X X X X X X X
California X X X X X X X X X X X X X X X X X X X
Caribbean X X X X X X X X X X X X X
Desert X X X X X X X X X X X X X
Eastern Tallgrass Prairie and X X X X X X X X X X

Big Rivers

Great Basin X X X X X X X X X X

Great Northern X X X X X X X X X X X X X X X X X X X
Great Plains X X X X X X X X X X X
Gulf Coast Prairie X X X X X X X X X

Gulf Coastal Plains and Ozarks X X X X X X X X X X X X X X X X
North Atlantic X X X X X X X X X X X X
North Pacific X X X X X X X X X X X X X X X
Northwest Boreal X X X X X X X X X X X X X X X
Pacific Islands X X X X X X X X X X X X X X
Peninsular Florida X X X X X X X X X X X
Plains and Prairie Potholes X X X X X X X X X X
South Atlantic X X X X X X X X X X X X X X
Southern Rockies X X X X X X X X X X X X X X X X
Upper Midwest and Great Lakes X X X X X X X X X X X X X X X
Western Alaska X X X X X X X X X X
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Goal 1: Goal 2: Goal 3: Goal 4:
LCC Conservation Strategy ~ Collaborative Conservation  Science Communications

Aleutian and Bering Sea Islands
Appalachian

Arctic

California

Caribbean

Desert

Eastern Tallgrass Prairie and Big Rivers
Great Basin

Great Northern

Great Plains

Gulf Coast Prairie

Gulf Coastal Plains and Ozarks
North Atlantic

North Pacific

Northwest Boreal

Pacific Islands

Peninsular Florida

Plains and Prairie Potholes
South Atlantic

Southern Rockies

Upper Midwest and Great Lakes

T R T T R A I I I
T R T T T B R A I I I
XXX X X X X X X X X ) ) ) M M M M X X X X
XXX X X X X X X X X ) ) ) M M M M X X X X

Western Alaska
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LCC Network Goal-

Objective # LCC Network Objective Description

1-1 Identify shared conservation objectives, challenges, and opportunities to inform landscape conservation at continental, LCC, island,
and regional scales.

1-2 Develop then deliver (through partners) regional landscape conservation goals and designs that support resiliency and adaptation to
both global change and regional landscape challenges, while ensuring the inclusion of all partners and stakeholders necessary for
successful conservation.

1-3 Integrate regional or other scale-specific conservation designs to align and focus conservation action at the network scale, within
available authorities.

1-4 Identify and obtain the resources required at the LCC and network scales to inform, develop, and support implementation of the
conservation designs and other conservation actions.

1-5 Monitor the effectiveness of conservation design(s) and design application in terms of achieving stated outcomes, then revise as
appropriate.

2-1 Create a high-functioning organizational culture for LCCs and the network.

2-2 Identify and explore opportunities for collaborative actions within the LCC Network.

2-3 Demonstrate, monitor, and evaluate the value and effectiveness of the LCC Network.

2-4 Identify new and existing training and networking opportunities for the LCC Network.

2-5 Leverage conservation planning to be opportunistic in taking advantage of current and new funding sources for conservation.

2-6 Create a network-level system for prioritizing operational needs at network and regional levels, as appropriate.

3-1 Identify shared science, information, and resource needs at the network scale.

3-2 Promote collaborative production of science and research—including human dimensions—as well as the use of experience and
indigenous and traditional ecological knowledge among LCCs, Climate Science Centers (CSCs), and other interested parties; use
these to inform resource management decisions, educate local communities, and address shared needs.

3-3 Demonstrate and evaluate the value and improve the effectiveness of LCC science.

4-1 Communicate the existence and application of LCC Network science, products, and tools to partners and stakeholders in a form that
is understandable, publicly accessible, engaging, and relates to what matters to end users and society.

4-2 Increase two-way communication with, outreach to, and engagement of key partners across the LCC Network as well as new
partners to expand the LCC Network and increase conservation impact and achievements.

4-3 Develop and implement a communications and outreach plan that identifies and uses appropriate media to clearly convey to
appropriate target audiences the value and tangible successes of the LCC Network at various scales.

4-4 Build communications capacity and capabilities within the LCC Network to effectively communicate the purposes and successes of
the LCC Network.

4-5 Share lessons learned across the LCC Network.

SOURCE: Provided for this report by LCC staff.
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COMMITTEE

Dorothy J. Merritts (Chair) is the Harry W. and Mary B.
Huffnagle Professor and chair of the Department of Earth and
Environment at Franklin and Marshall College in Lancaster,
Pennsylvania. In 20042005 she was the Flora Stone Mather
Visiting Distinguished Professor at Case Western Reserve
University in Cleveland, Ohio, and in 2011-2012 she was
the Cox Visiting Professor at Stanford University. In the
western United States, she conducted pioneering research on
the San Andreas fault of coastal California, and her interna-
tional work focuses on fault movements in Australia, Costa
Rica, Indonesia, and South Korea. Her primary research in
the eastern United States is on streams in the mid-Atlantic
Piedmont, particularly in southeastern Pennsylvania and
northern Maryland, where she is investigating the impact on
streams of the transformation of woodlands and wetlands
to a predominantly agricultural and mixed industrial-urban
landscape since European settlement. She is the author of
two textbooks and more than 40 scientific articles and the
editor and contributing writer for numerous scientific books.
Dr. Merritts has done extensive work on inquiry-based learn-
ing in the classroom, particularly for non-science majors
at the undergraduate level, and has assisted in presenting
original inquiry-based materials and demonstrations online
through the Science Education Resource Center at Carleton
College, Minnesota. Dr. Merritts received her B.Sc. in geol-
ogy from Indiana University of Pennsylvania, her M.Sc. in
engineering geology from Stanford University, and her Ph.D.
in geology from the University of Arizona.

Brenda Barrett is the editor of the Living Landscape
Observer, an online site that provides information and com-
mentary on the emerging field of landscape-scale conserva-
tion, historic preservation, and sustainable communities. She
served as the former Director of Recreation and Conserva-
tion at the Pennsylvania Department of Conservation and
Natural Resources, directing assistance for conservation,
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recreation, and heritage landscape partnerships. Prior to this
position she was the National Coordinator for Heritage Areas
for the National Park Service in Washington, DC. Earlier
in her career, she served as the Director of the Bureau for
Historic Preservation at the Pennsylvania Historical and
Museum Commission. Mrs. Barrett obtained an M.S. in
archaeology from the University of Wisconsin and a J.D.
from the Dickinson School of Law at Pennsylvania State
University. She is a board member of International Coun-
cil on Monuments and Sites (US/ICOMOS) and an expert
member of the ICOMOS International Scientific Committee
on Cultural Landscapes.

Terry Chapin is a professor emeritus of ecology at the
University of Alaska, Fairbanks. His research focuses on
ecosystem ecology with particular interests in the resilience
of social-ecological systems and plant physiology. Dr. Chapin
has been the recipient of several honors and awards. His rec-
ognitions at the University of Alaska, Fairbanks, include the
Usabelli Award (for top researcher in all fields), Distinguished
Professor and Distinguished Professor Emeritus recognitions,
as well as a Lifetime Achievement Award. Dr. Chapin has
served on several editorial and advisory boards and was presi-
dent of the Ecological Society of America between 2010 and
2011. Dr. Chapin is also a member of the American Academy
of Arts and Sciences and the National Academy of Sciences.
He has served on several committees, boards, and roundtables
at the Academies. He received a Ph.D. in biological sciences
from Stanford University.

Holly Doremus is the James H. House and Hiram H. Hurd
Professor of Environmental Regulation; Co-Director, Cen-
ter for Law, Energy, and the Environment; and Director,
Environmental Law Program at Berkeley Law. In addition
to her law school teaching experience, she has taught in the
graduate ecology program at the University of California,
Davis; in the College of Natural Resources at the Uni-
versity of California, Berkeley; and at the Bren School of
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Environmental Science and Management at the University
of California, Santa Barbara. She has been a principal inves-
tigator on two major National Science Foundation Integra-
tive Graduate Education and Research Traineeship Program
grants and a multidisciplinary grant dealing with hydro-
power relicensing in California. She has co-authored papers
with economists and ecologists and has been a member of
two National Research Council committees. Dr. Doremus
received her Ph.D. from Cornell University in plant physiol-
ogy and her J.D. from the University of California, Berkeley.

Craig Groves is a Senior Scientist at The Nature Con-
servancy (TNC). There he currently staffs the Science for
Nature and People Initiative (http://www.snap.is), which
is a collaboration among TNC, the Wildlife Conservation
Society (WCS), and the National Center for Ecological
Analysis and Synthesis that is using a multidisciplinary
team approach to addressing major conservation and science
issues. Mr. Groves is also the Series Editor for the Inter-
national Union for Conservation of Nature’s World Com-
mission on Protected Areas Best Practice Guidelines. Prior
to working for TNC, Mr. Groves served as a conservation
biologist and planner for WCS. He has published a book on
conservation planning, Drafting a Conservation Blueprint,
as well as numerous scientific articles on conservation plan-
ning and ecology. His second book, Conservation Planning:
Informed Decisions for a Healthier Planet (with co-author
Eddie Game), was published in 2015. He received an M.S.
in ecology from Idaho State University.

Kenneth Haddad is the former Executive Director of the
Florida Fish and Wildlife Conservation Commission (FWC).
He molded a new agency (FWC) made up of multiple com-
ponents from different state agencies with different cultures
and different philosophies into a nationally recognized cohe-
sive core-mission-oriented agency responsive to the needs of
the 21st century. Human dimension training and techniques
provided the cultural and transformational change from an
isolated agency to one focusing on leadership, partnership,
customer service, efficiency, and science-based decision
making. Mr. Haddad was Chairman of the Science Coordi-
nating Group of the Everglades Restoration Task Force, was
a member of the Executive Committee of the Association of
Fish and Wildlife Agencies, and was president of the South-
eastern Association of Fish and Wildlife Agencies. He is a
former Commissioner of the Atlantic States Marine Fisher-
ies Commission and former council member of the South
Atlantic Fisheries Management Council. Mr. Haddad also
served as the Director of the FWC Florida Marine Research
Institute, where he was responsible for applied scientific
monitoring and assessment of Florida’s marine resources.
Prior to that, he held the position of Interim Director of the
FWC Division of Marine Fisheries. Although retired, he
works part time for the American Sportfishing Association
(the trade association of tackle and related manufacturers,
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retailers, and associated industries) as their Marine Fisheries
Advisor for national recreational fishing issues with focus
on the Gulf of Mexico and South Atlantic. Prior to taking
leadership roles, Mr. Haddad conducted applied scientific
research on fisheries habitat and red tides, and specialized
in remote sensing and GIS applications. He has a B.S.
in biology (1974) from Presbyterian College and an M.S. in
marine science (1982) from the College of Marine Science,
University of South Florida.

Jessica Hellmann is an Associate Professor of Biological
Sciences at the University of Notre Dame. There she also
leads the Climate Change Adaptation program at the Notre
Dame Environmental Change Initiative and serves as the
scientific lead for Notre Dame Global Adaptation Index
(ND-GAIN). In her ND-GAIN leadership role, Hellmann
advises research staff and seeks the consult of Notre Dame
and other experts so that ND-GAIN and its related activities
capture cutting-edge knowledge about the nature of climate
change and strategies for reducing the impacts of climatic
change. She also directs an interdisciplinary training pro-
gram for Ph.D. students, called GLOBES, that builds student
capacity for scientific outreach. Dr. Hellmann’s background
is in ecology, where she studies the impacts of climate
change on species and ecosystems and effective methods for
managing nature in the face of climate change. Her research
has been published in leading academic publications includ-
ing the Proceedings of the National Academy of Sciences of
the United States of America, Conservation Biology, and
Ecology. She received her Ph.D. from Stanford University.

Lynn Maguire is Professor of the Practice of Environmental
Decision Analysis at Duke University. Her current research
uses a combination of methods from decision analysis,
environmental conflict resolution, and social psychology
to study environmental decision making. She focuses on
collaborative decision processes where values important to
the general public and stakeholders must be combined with
technical analysis to determine management strategies. Her
recent applications of decision analysis include the manage-
ment of rare species, invasive species, and wildfire risk.
Dr. Maguire is also using the principles of decision analysis
to improve multicriteria rating systems, such as those used
to set conservation priorities, and to develop frameworks
used to value ecosystem services. She is involved in both
empirical and conceptual research on perceptions of the
time value of environmental resources, such as endangered
species, and on the mismatches in timescales of ecological,
social, and political systems.

Philip W. Mote is a Professor in the College of Earth, Ocean,
and Atmospheric Sciences at Oregon State University. He
also is the Director of the Oregon Climate Change Research
Institute for the Oregon University System. Before joining
Oregon State University, he was a Research Scientist at the
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University of Washington and the State Climatologist for
Washington. Dr. Mote’s research interests include climate
variability and change in the Pacific Northwest; regional
climate modeling; mountain snowpack and its response to
climate variability and change; sea level rise; impacts of
climate change on water resources, forests, and shorelands;
and adaptation to climate change. Among his publications
in these areas is an analysis of sea level rise in the coastal
waters of Washington State. Dr. Mote has served on several
committees associated with climate change and sea level rise,
including the National Research Council Panel on Adapting
to the Impacts of Climate Change and the Intergovernmental
Panel on Climate Change. He received a Ph.D. in atmo-
spheric sciences from the University of Washington.

John O’Leary is the Assistant Director for the Massachusetts
Division of Fisheries and Wildlife. He works to enhance the
conservation and management of fish and wildlife resources.
Mr. O’Leary also served as co-chair of the Vulnerability
Assessment Sub-Committee of the Association of Fish and
Wildlife Agencies Climate Change Committee, which devel-
oped a guidance document meant to aid states in making
State Wildlife Action Plans climate-smart. He participated
in a national working group convened by the National Wild-
life Federation and the U.S. Fish and Wildlife Service that
produced Scanning the Conservation Horizon, a guidance
document centered on providing detailed information on
vulnerability assessment techniques. Mr. O’Leary received
an ML.S. in fisheries and wildlife biology from the University
of Massachusetts, Amherst.

Rebecca Rubin is the Founder, President, and CEO of
Marstel-Day, LLC, an environmental consulting enterprise.
She established Marstel-Day in 2002 as an expression of
her commitment to the conservation of natural resources,
especially habitat and open space, energy, water, and the
resolution of issues at their intersections. She has extensive
experience in program evaluation and policy analysis. Prior
to founding Marstel-Day, she served as the Director of the
Army Environmental Policy Institute and before that as a
member of the professional research staff at the Institute
for Defense Analyses. She was a committee member on the
National Research Council Committee on Alternatives for
Controlling the Release of Solid Materials from Nuclear
Regulatory Commission-Licensed Facilities. Ms. Rubin has
an M. A. in international security from Columbia University’s
School of International and Public Affairs.

Dale Strickland is the President and Senior Ecologist with
Western EcoSystems Technology, Incorporated (WEST). He
has more than 40 years of experience in ecological research
and wildlife management. Prior to his employment with
WEST, he served as a Scientist and Administrator with the
Wyoming Game and Fish Department and on the faculty of
the Department of Statistics at the University of Wyoming.
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His areas of expertise include the design and conduct of
wildlife studies, impact and risk assessment, and natural
resource damage assessment studies. He has taught courses
in wildlife management and statistics as a visiting professor
at the University of Wyoming. He contributed to documents
for the National Oceanic and Atmospheric Administration
regarding the quantification of injury due to oil spills. He
was a committee member on the National Research Coun-
cil report titled Environmental Impacts of Wind-Energy
Projects. He served as the Executive Director of the Platte
River Endangered Species Partnership. He also served as an
Associate Editor and is a frequent reviewer for the Journal
of Wildlife Management. Dr. Strickland received a Ph.D. in
zoology from the University of Wyoming. He is a Certified
Senior Ecologist by and a member of the Board of Certifica-
tion for the Ecological Society of America and a Certified
Wildlife Biologist by the Wildlife Society.

Eric Toman is an Associate Professor in the School of Envi-
ronment and Natural Resources at The Ohio State University.
He has an interdisciplinary background that includes train-
ing and experience in the social and natural sciences. His
research focuses on developing a better understanding of
the social dimensions of coupled human and natural sys-
tems. Using theory and methods from sociology and social
psychology, Dr. Toman examines the factors that influence
the adoption of behaviors that enable adaptation to chang-
ing environmental conditions. He received an M..S. in forest
resources and a Ph.D. in forest resources from Oregon State
University.

STAFF

Claudia Mengelt is a senior program officer with the Ocean
Studies Board. She joined the full-time staff of the National
Academies of Sciences, Engineering, and Medicine in 2005.
While with the Academies, she has led several climate
change studies including the Analysis of Global Change
Assessments (2007) and Adapting to the Impacts of Climate
Change (2010). She has also conducted several program-
matic reviews such as Strategic Guidance for the NSF’s
Support of Atmospheric Sciences (2007), Earth Observations
from Space: The First 50 Years of Scientific Achievements
(2007), Tsunami Warning and Preparedness (2010), and the
review of the new National Ocean Acidification Research
Plan (2012). While at the Academies, she has also published
a range of science policy articles. She obtained her M.S. in
biological oceanography from the College of Oceanic and
Atmospheric Sciences at Oregon State University and her
Ph.D. in marine sciences from the University of California,
Santa Barbara.

David Policansky received his Ph.D. in biology from the
University of Oregon, where he studied evolutionary biology
and ecology. He has published on life-history transitions,
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including the cost and timing of sexual reproduction in
plants and animals; he also has published on fisheries and the
interface between science and policy and on the inheritance
of asymmetries in flounders. In his more than 30 years at the
National Academies of Sciences, Engineering, and Medicine
he has been involved in more than 35 reports, many as project
director. His work has focused on management of natural
resources, natural restoration, information for environmental
decision making, reviews of large federal programs, and
endangered species, among other topics.

Stacee Karras is an Associate Program Officer with the
Ocean Studies Board. She joined the National Academies of
Sciences, Engineering, and Medicine in 2012 as a fellow. She
received her B.A. in marine affairs and policy with concen-
trations in biology and political science from the University
of Miami in 2007. The following year she received an M.A.
in marine affairs and policy from the University of Miami’s
Rosenstiel School of Marine and Atmospheric Science. Most
recently, she earned her J.D. from the University of Virginia
School of Law.

Heather Coleman is a Postdoctoral Fellow with the Ocean
Studies Board and Board on Atmospheric Sciences and Cli-
mate. She graduated from University of California, Santa
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Barbara, with a Ph.D. in Environmental Science and Man-
agement after studying ecological and demographic effects
of natural oil seeps on marine invertebrate populations. For
her M.A. in economics she studied the history, politics,
social dynamics, ecological effects, costs and benefits of
restoring the Golden Horn estuary in Istanbul. She has also
researched the ecological effects of marine debris, oceanic
biogeochemical cycling, invasive plant ecology, and coral
reef community dynamics. Before joining the Academies in
2015, Ms. Coleman aided marine conservation and resource
use planning efforts in Canada and internationally as the
Science and Policy Advisor for the Pacific Marine Analysis
and Research Association.

Jenna Briscoe is a Senior Program Assistant with the
Board on Agriculture and Natural Resources. She joined the
National Academies of Sciences, Engineering, and Medicine
in 2014. Previously, Ms. Briscoe worked at the University of
Maryland Center for Environmental Science—Chesapeake
Biological Laboratory in Solomon’s Island, Maryland, where
she conducted water quality testing on pre-restored and
restored streams. She graduated cum laude from the Univer-
sity of Maryland, Baltimore County, in 2013 with a B.A. in
environmental studies and a minor in sociology.
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