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1. Center Foundations — an Overview

Environmental problems are by definition social problems and so it follows that SESYNC was founded on
the premise that progress toward a sustainable future requires new knowledge that arises from close
collaborations across many disciplines and sectors including, for example, the natural and social sciences,
the humanities, NGOs, and agencies. Further, this knowledge must be actionable.

environmental

actionable

SESYNC mission: foster synthetic, actionable scholarship on the structure, functioning, and
sustainability of socio-environmental systems

SESYNC faces unique challenges. Socio-environmental (S-E) research problems are highly complex, typically
have multiple solutions, and are often socially charged making them extremely difficult to study. So while
all NSF synthesis centers are charged with the challenge of supporting scholars in using the synthesis
method to generate new knowledge, SESYNC has additional and quite unique challenges. First, there is no
clearly defined community of scholars, making communication and team building extremely difficult.
Second, the level of interdisciplinarity required is unparalleled for an NSF center and brings with it a host of
epistemological, methodological, and logistical problems. Center processes to foster integrative
interdisciplinary research during very short periods of time typical of synthesis team meetings do not exist.
Third, the theory, practice, and instruction of S-E synthesis is an undeveloped field. Fourth, unlike many
actionable organizations that implement or promote policies or practices based on knowledge, our goal as
an NSF center is to produce fundamental actionable knowledge. Such knowledge is not point-in-time,
placed-based problem solving but knowledge that may apply in multiple contexts or may enhance our basic
understanding of socio-environmental systems. Finally, the type of information that must be integrated to
address S-E problems is extremely heterogeneous and often suffers from disparities in scale and resolution.

The center as experiment. The enormity of these challenges led us to design SESYNC as an experimental
center. Our philosophies and practices are focused on addressing these challenges — trying out novel
approaches and “listening” carefully to those we serve and what we see resulting. We have experimented
with the design of programs and the implementation of processes to accelerate knowledge generation,
build new communities, educate and engage young scholars and teachers, lower the barriers to adopting
unfamiliar synthesis methods, and to grow the synthesis process. We place a premium on flexibility and
openness to new ideas from the community -- not only topically but methods of engagement and synthesis
team building. We practice “gentle interventions” with teams to help them overcome hurdles.

The challenges and the experimental and adaptive nature of SESYNC requires that the leadership and staff

be very engaged with research teams. In only four years we have grown enormously and strived to become
increasingly creative in our center processes and programs.
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Management Philosophy, Finances, and Staffing

The leadership and staff of SESYNC foster synthesis discovery and capacity building through the Center’s
disposition, processes, and programs. We work to seamlessly integrate our mechanisms for supporting
research with the provision of participant support (group and one-on-one) such that project teams are
empowered to move forward as quickly and creatively as possible.

SESYNC is a service organization that implements programs and
processes to accelerate scholarly production and learning using the
synthesis method. We prioritize flexibility and seek new ways to
support SESYNC-funded individuals or synthesis teams. This requires
interacting with them early in their research process and, as needed
or requested, interacting repeatedly throughout their project. We
strive to make the Center a place the community wants to come —
vigorous and intellectually stimulating but also a respite from the
complex demands that our participants experience at their home
institution or organization.

The philosophy is to be highly
reflexive and adaptive using an

experimental approach we
categorize into four phases.

Early engagement
Priming teams
Customized team support
Leveraging results

Funding from NSF is distributed among the various programs used to engage participants, the
cyberinfrastructure, and some of the staff salaries. Drs. Palmer, Kramer, and Hawthorne’s salaries are
covered by the University of Maryland. Dr. Boyd’s salary (50% support) is through a subaward to Resources
for the Future. All synthesis team projects that originate from UM faculty, all GRAs, and all undergraduate
interns are supported by UM funds. The facility lease is covered by the University of Maryland Center for
Environmental Science (ca. $450k/year). SESYNC has 17 full time staff and 2 part time who work as a
cohesive and highly interactive unit and the leadership is non-hierarchical in practice. Creativity and
individual growth is strongly encouraged for all employees.

Mechanisms for Engaging Participants

SESYNC has a variety of funding mechanisms. We often call them our “programs” and all of them contribute
to our research, education, and cyberinfrastructure goals and mission (Appendix 1).

Program Description Data at year 4
Pursuit Projects within rotating Themes co-developed by a community of 11 RFPs, 35 Pursuits
(thematic) scholars, and potential knowledge users through a facilitated process. 500 Participants
Ventures Projects of high importance but not necessarily related to a Theme. 18 Ventures

High-risk or time-sensitive synthesis projects encouraged. 350 Participants
Workshops Single meetings focused on development of a new topic, under- 29 Workshops
developed field or promising idea. 600 Participants
Foundations | Recruited projects on critical, emerging or understudied topics, or 8 Foundations
efforts that bring new disciplinary perspectives to S-E scholarship. 100 Participants
Short By Leadership or Fellows: Teaching S-E synthesis; Bayesian Approaches; 7 Courses
Courses Database Management; Introduction to and Use of Cyber Tools. 200 Participants
Fellowships | Postdoctoral Fellows, Research Fellows, Sabbatical Fellows, Short-term | 17 Postdocs
Fellows, Journalism Fellows. 14 Fellows
Student Graduate or Undergraduate students engaged through funded team 6 Grad Pursuits,
Support projects, Assistantships or Internships 8 GRAs, 60 U-grads

100 Participants
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Part 2. Progress in Synthesis Science & Research Innovations

Progress can be conveyed in many ways. Certainly numbers tell part of the story, but capturing things like
community building and creative outcomes are often best represented through qualitative information. For
example, Wei-Ning Xiang (East China Normal University) and Joan Nassauer (Univ Michigan) led an
interesting Pursuit project focused on urban sustainability in China. This project has been very productive as
evidenced by the numbers: already 13 publications linking urban ecology to landscape planning,
governance, public health, and environmental justice. Contrast this with a project co-led by Brendan Fisher
(World Wildlife Fund) and Taylor Rickets (University of Vermont) focused on the link between conservation
actions and human health. With no publications yet, it looks far less productive especially given that it was
funded at about the same time as the Xiang/Nassauer project. However, it is clear this project is destined to
have a high impact — not only have novel collaborations been built, but the resulting database will generate
many more research projects. See the narrative sent to us by a team member (see Box: Case Study: “...it
was bit harder than envisioned...”).

Case Study: “...it was a bit harder than we envisioned...”

“It turns out that what we were trying to do was a bit harder than envisioned -- building a
database with raw data from surveys of over 50 countries with over a million households and
many million observations. But at every step SESYNC has had either a solution or the right
steps towards a working alternative. Our effort is still on-going, but more than ever [we are]
convinced of the usefulness of the end product (the largest database linking human health
and welfare with biophysical environmental data). One of our findings that came as a side
result for work we were trying to do was that we produced a map across 47 developing
countries showing the inequality in land ownership and household wealth between male-
headed and female-headed households. We show that male-headed households have on
average 12% more asset wealth and over 300% more land wealth, when compared to
female-headed households. However, there are a number of regions in which female headed
households have greater wealth. -- This paper is in review at Nature. Again this paper was
not planned, but shows the kind of easy big-picture questions you can ask when you have a
database as the one we are building at SESYNC.”
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Progress by the Numbers and by the Stories

The total number of funded participants has roughly doubled each year and SESYNC is on a path to have
more than 1000 participants visit the Center during this 4™ year. The number of proposals we receive has
risen steadily. This year we had approximately 60 applications for postdoctoral fellowships beginning next
fall and 40 proposals for team synthesis projects for our most recently announced Pursuit Theme. The
community is growing and is diverse by all measures — geographic, disciplinarily, by sector, gender, and
race/ethnicity.

Disciplinary/Sector Diversity. The SESYNC leadership has invested a significant amount of time in assisting
teams in identifying the disciplinary breath and specific people that are needed to address their research
questions. This has contributed to creative productivity of new forms for most academic researchers.
Sector diversity is substantial since many groups had participants from the potential “knowledge-user”
community to help ensure actionability and scholars came not only from academia but from NGOs,
governmental entities, and the business sector. Among the scholars and practitioners, disciplinary diversity
within and among teams is clearly very high as shown below in the figure but it is worth noting that when
participants are asked to self-characterize according to the types of disciplinary areas that NSF uses, there
are lots of complaints! Many of our participants feel that they cut across several disciplinary lines, a trend
which is increasingly common throughout science.

Participant Sectors Participant Disciplines

12%
~ Computer Science
& Engineering

28%
Social
Sciences

Geographic Diversity. SESYNC has been very successful at attracting international participants as well as
engaging scholars from almost every state in the U.S. (48 states thus far — we still lack participants from
Mississippi and North Dakota; from Nevada we have had 1 participant).
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Gender and Racial Diversity. We are very pleased with the participant
pool with respect to gender diversity and we continue to work on
diversifying by race/ethnicity (Table 2.1). Of the participants that were
willing to self-report the information, 18.4% are from groups traditionally
underrepresented in the sciences (Asian or Pacific Islander, Black,
Hispanic, Native American). Because our participants are from so many
disciplines, there is not true point of comparison but to provide some
context, we provide data on U.S. doctoral degrees awarded in the
Biological Sciences from the NSB Science and Engineering Indicators
(2014). Appendix 1 provides more details.

Table.2.1 RACE

Participants by Gender
n = 917 respondents

| 44%
| Female

Asian or Amer. Indian Other or No
White Pacific Black | Hispanic or Alaskan
. Unknown response
Islander native
SE.SYNC 71.4% 9.8% 3.2% 5.1% 0.3% 1.1% 9.1%
participants
Al ;JHIS)'SB"’ 67.6% 117% | 47% | 5.8% 0.6% 9.6% n/a

Building New Communities and Novel Scholarship. SESYNC leadership encourages new collaborations by
match-making and gently nudging project Pls to include people they do not know who have appropriate
expertise. While it is difficult to gather quantitative data on this, based on a partial analysis of funded
projects (n=20), 53% of team members on average had not collaborated with their team leaders prior to
working together at SESYNC. The use of new methodological approaches and/or integrating methods in
creative ways to produce results is also an
indication of community building and progress.
A team led by Chris Kueffer and David
Richardson brought individuals from Australia,
Germany, Portugal, Spain, and Switzerland with

Case Study: “...the challenge was to incorporate

qualitative social data into quantitative models.”

“..we struggled with questions like what does it
mean to have a social regime shift? Natural

scientists had to learn from social scientists. .... We

had to deal with scale mismatches between the

ecological and social. We were trying to integrate in

depth case study analysis with models and large
scale meta-analyses. How do you do this? Not a
single framework existed among the members.”

expertise in ecology, mathematics, modeling,
geography, and political ecology. They are
synthesizing knowledge on the social and
environmental trade-offs and synergies
associated with invasive species spread. They
envisioned “anticipatory governance” guidance
products based on what they learned from
integrating data, modelling, and case studies.
During a check-in meeting we learned that the
primary challenge was epistemological (see Box:

Case Study: “...the challenge was to incorporate qualitative social data into quantitative models”).

Producing Scholarly Products. Levels of productivity in the form of scholarly products are surprisingly high
(Table 2.2) given that the first meetings of our oldest working groups were just about 2.5 years ago; most of
our working groups are < 2 years old (see Box: “Scholarly Productivity to Date”). The papers that have been
accepted or are in press include some of the highest quality journals that span many disciplines including:
Science, Nature Climate Change, Social Networks, Behavioral and Brain Research, Conservation Letters,
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e EETEEETeEeeemmeemmss | CUrrent Anthropology, Ecological Economics, Ecology,
and Landscape and Urban Planning. Almost all of the
Journal articles articles are multi-authored and many have students
and postdocs as co-authors.

in press or accepted 105
Several of the articles and many presentations arose

submitted/in review 30 from teams dominated by disciplines that have been
particularly difficult to engage — either because they

Books/Book chapters = don’t apply to SESYNC, don’t respond to our outreach,
- or find it difficult to work in the S-E synthesis mode for
White papers 9 .
scholarly or sector sub-cultural reasons. Engineers and
Presentations 228 computer scientists are two examples of groups for
which we have less participation to date than we’d
E . 58 like. Yet, there are signs that SESYNC's efforts may

eventually bring more in. Leads from the engineer-
Students supported 105 dominated Pursuit project “Modeling the co-
evolutionary dynamics of coupled human, water and
ecological systems” provided an interesting quote (See
Case Study: Box “...as a result of SESYNC funding...”).

Case Study: “...as a result of SESYNC funding....”

“... socio-hydrology [has] gained acceptance in the community, as indicated by the invitation to
contribute to Socio-hydrology Debates in [a core water journal] and an invitation to convene
special session at IUGG and AGU ...”

Case Study: “Our collaboration has forced team members Results from some of the SESYNC
to develop innovative ways to link disparate, but funded synthesis projects have
overlapping systems (social and natural, terrestrial and attracted a great deal of interest by the
marine, micro and macro-scales)” scholarly community and/or the

broader sustainability community. We

Working at the interface of anthropology, ecology, and provide a few stories illustrating the

economics the team is synthesizing extensive economic depth of scholarship and new findings

data (from household surveys and the government) with that have come from funded scholars.

social data (ethnographic surveys) and ecological data from Work led by Seeta Sistla (postdoctoral

a region in Atlantic Nicaragua that is experiencing rapid fellow, NOAA — UC-Irvine) and Daniel

change due to globalization pressure. The local people who
once depended extensively on fisheries are now faced with
dramatic declines in those resources and turning inward to
terrestrial resources. However, the region’s first
transnational road was completed in 2007 and is leading to
major changes. New fishing gear is being brought in, the
population is growing, and there is an influx of new goods
and technologies. The group seeks to understand the
reciprocal impacts of those changes on biodiversity both
inland and coastal as well as livelihoods and other social
factors.

Kramer (Assoc Prof. Michigan State
University) is focused on identifying the
social and ecological mechanisms in
which change in one region affects
another region — “spills-overs” (see the
Box: Case Study: “Our collaboration has
forced team members to develop
innovative ways...”).
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As a second example, postdoctoral scholar Lorien Jasny working with one of her collaborating mentors,
Dana Fisher (both quantitative sociologists), have work to appear shortly in Nature Climate Change
empirically demonstrating how opinions on science-relevant issues can be reinforced (“echoed back to
them”) by people who already have the same opinion. When this happens in a closed network (“chamber’)
people tend to believe the opinion is true, effectively blinding them to competing views. This can create
significant barriers to critical discourse and has the potential to influence positive environmental outcomes
(see Box: Case Study: “...echo chambers amplify divergence from consensus positions...”).

Case Study: “...echo chambers amplify divergence from consensus positions...”

While we might expect high levels of transitivity to be beneficial in some social relationships, like
friendship and cooperation, these structures have a very different impact in networks of
information transmission. For communication networks, the repeated nature of the ties may give
members the impression that an issue is decided when there continues to be debate. What’s more,
when discussing science and policy, these findings are potentially very troubling. In the case of
climate change, echo chambers may also amplify divergence from the consensus position. In other
words, a few dissenting voices can be echoed and amplified so heavily through the chamber that
they appear to represent a substantial number of dissenters.

Representative Markey (D,MA) Environmental Defense Fund University Scientist
17 Actors, 103 Ties 20 Actors, 110 Ties 28 Actors, 259 Ties
94 Transitive Triads 89 Transitive Triads 239 Transitive Triads

~ Ego

O Alters

e Sirongly Agree with SBIA
Agree with SBIA
Neutral on SBIA

® Disagree with SBIA

Senator Inhofe (R,0K) National Mining Association University Scientist
4Actors, 4 Ties 22 Actors, 157 Ties 15 Actors, 56 Ties * No Answer on SBIA
1 Transitive Triad 137 Transitive Triads 39 Transitive Triads

o—M

Jasny & Fisher Fig. 2.1
Ego Networks Colored by Agreement with Strong Binding International Agreement (SBIA)
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Innovations at Multiple Levels

SESYNC’s commitment to be engaged with participants and their synthesis projects as well as our
commitment to be experimental, reflexive, and adaptive has resulted in innovations well beyond individual
projects. Sometimes our innovations are an adaptation of an existing program to improve it and sometimes
they are new programs, processes, or activities that we perceive will benefit the community based on our
observations and experiences as we move forward. We provide several examples (see also Appendix 3).

We incorporated new practices during the review process for proposals to reflect the community need to
build capacity in how to: design projects that engage both social and natural scientists in ways that are
exciting to each discipline, build a sufficiently diverse team, and develop specific questions and identify
methods that increase the actionability potential. This required working with the Scientific Review
Committee (see Box below) to change the review process from a strictly reject/fund mentality to a “Is there
a creative and promising synthesis project here? If so, how can we provide input to improve it?”

Scientific Review Committee

The SRC is designed as a venue specifically for
interdisciplinary review. It is composed of 27
members spanning a wide range of disciplines
(economics, ecology, planning, policy, biology,
sociology, computational sciences, geography)
who agree to serve for a minimum of 2 years to
gain familiarity with SESYNC and our process.
Facilitated meetings of the SRC include
extensive discussions focused on improving
proposals. Additional disciplinary expertise is
added as needed for specific proposals by
soliciting mail reviews or in special cases (e.g.,
education) through separate panels.

As a second example of innovation, we have
recognized the emergence of themes in our funded
project portfolio that we did not initiate through an
RFP process (e.g., a focus on governance has
emerged). We then developed processes for
introducing teams that share similar interests or
methods and may benefit from collaboration; the
introductions spanned multiple themes and
Ventures. One of the ways we can keep abreast of
what directions teams are going and/or how we
might link them to others is through our “Check-in"
meetings — something we added at the end of our
second year.

A third example of an innovation is the Foundations
program. It was not in our original proposal but it
became obvious to us within the first year that we

were going to have to be proactive in bringing some disciplines and some topics to the table if we truly
wanted to see the types of new communities form that are needed to solve difficult socio-environmental
problems. With this new program, we began accomplishing this. For example, we recruited an

environmental philosopher/ethicist to
lead a Foundations project and spent a
great deal of time working to help this
person understand the synthesis process
and build a team to synthesize knowledge
on the implications of the current shift
from restoration of ecosystems to
restoration of ecosystem services. The
resulting team included individuals
representing philosophy, legal theory,
economics, ecology, conservation science,
and political ecology. Progress by this
group was accelerated by assisting in
multiple phases of the project design and
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by direct facilitation by a SESYNC leader during team meetings. With the Pls great input, this team was
highly productive and new collaborations formed.

3. Strengthening Synthesis and the Effectiveness of Research Teams

Interdisciplinary teams are central to the success of synthesis research at SESYNC and we have developed a
flexible process to support and accelerate teams throughout a project’s lifetime. Given the unique
challenges of actionable S-E scholarship, SESYNC’s approach (our “process”) has been informed by research
in diverse areas including: inter- and transdisciplinary studies, cognitive and learning studies, and the
science of team science. We interact with teams across four general phases -- engaging, priming,
supporting, and outcomes. Feedback derived from formal and informal interactions, observations, and
gentle interventions are essential throughout this process.

Engaging. SESYNC encourages early engagement with scholars as they develop their synthesis ideas.
Roughly 50% of proposals submitted to SESYNC are initiated in this manner. Discussions focus on the
suitability, novelty, and fundamental scientific contributions as well as data, team composition, and
ways to effectively engage with “knowledge users”. Projects are selected during a review process
that is rigorous but designed to be helpful to Pls. Extensive written comments are provided — the
majority of applicants are asked to work iteratively with SESYNC to strengthen their project design
prior to receiving support. ~44% of applications have received support to date.

Priming. All projects begin with a video “priming call” where team leaders discuss their research plans with
several SESYNC staff. These calls are an early opportunity to match services provided by the Center (e.g.,
computational and collaboration platforms and team science support) to project needs. They are an
important opportunity to discuss how project design can be tailored to meet the challenges of
interdisciplinary teamwork as well as to discuss avenues for developing actionable outcomes. Leads from
all teams in a given Theme also participate in a short networking workshop where they present their
research focus, project management approaches, data, methods, and teams to the others in the portfolio.
In principle, groups can share data, methodological insights, and identify collaborators including
participating knowledge users.

A tool for priming

A short planning meeting for team leads is an option that SESYNC makes available to team leads. For
a team studying ocean acidification, this brief on-site meeting facilitated by SESYNC led to an
improved agenda and project design and opened discussions leading to the development and
deployment of a variety of computational resources needed for the project. The work was
completed in 2015 and resulted in both a publication in Nature Climate Change and a Congressional
briefing.

Supporting. SESYNC works to meet the unique needs that emerge for each team — this can range from
basic support to very extensive interactions. Computational support (detailed elsewhere) is often critical.
At present SESYNC works with about 30% of teams to provide help in designing focused agendas, advice on
approaches to interdisciplinary teamwork and direct facilitation of meetings — often focused on the
development of shared conceptual frameworks or boundary objects. The underlying approach for these
efforts is to help participants strengthen their capacity to work more effectively in an inter- or
transdisciplinary setting. Participants are encouraged to interact with SESYNC leadership and staff at any
point during their project’s lifespan. SESYNC makes a concerted effort to gather information in formal and
informal ways and as needed to gently intervene with suggestions to accelerate progress. In most cases,
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these interventions have a positive impact although we recognize that some teams will want or need
SESYNC simply as a platform to do their work and consequently will decline any support of this kind.

Project Outcomes. Our support for exceptional scholarship becomes evident in the publications and other
products teams develop. However, we also place high priority on building and sustaining a set of capacities
at the individual and team levels, including a better understanding of new disciplines, new technical skills,
and a strengthened disposition to work collaboratively on problem-focused S-E synthesis research. We
work to leverage these results by providing new opportunities that build upon cross team engagement
including targeted meetings, planning workshops, and new projects that bring together expertise and
findings from prior team efforts in new ways.

Case Studies: The role of facilitation

SESYNC plays a substantial role in accelerating the team synthesis process. In both cases we deployed a
similar mechanism, however, the role and impact varied. In the first case, facilitation provided a catalyst
to overcome a critical barrier. In the second case, facilitation was useful, but the conceptual
breakthrough was achieved in large part because the session itself provided an interdisciplinary venue
to explore alternate approaches. To be effective, facilitation must be tailored to each group and must be
flexible enough to accommodate changing circumstances. In many respects, success is evident when
teams gain confidence in and full ownership of their process and the facilitator quietly steps away.

Case 1: A team of ecologists and business scholars examining how biodiversity measures could be
utilized in corporate sustainability planning reached a stumbling block. After a loud and contentious
session, the facilitator and team leads led sub-groups in an exercise to develop conceptual frameworks
for the project. The facilitator asked a biologist and corporate sustainability specialist to re-examine
their respective frameworks — both laden with context and discipline-specific language — by looking for
specific entry points where information might flow from one to the other. That broke down a
fundamental barrier — the key was how information could be utilized, not the specifics of that
information — and provided the path forward for discussion and ultimately consensus on a shared
framework for the entire team.

Case 2: A team of engineers, social scientists and biologists examining socio-hydrological systems using
models of varying scales (from small toy models to large scale system models) needed to develop a way
to link their approaches in a common framework. Extensive work with SESYNC leadership prior to the
meeting led to an agenda that included a frameworks session. When sub-teams presented their
frameworks, they could not see how they could be linked. The facilitated discussion stalled until a team
member with a background in governance suggested that, rather than developing an entirely new
framework, the team consider looking at the project through a governance-focused lens. He provided
the team with information on an Ostrom framework — his specialty. This became the catalyst that
allowed the team to move ahead and contextualize their work in a useful way. Ultimately, facilitation
was about simply moderating the session so the team could feel confident that they could move ahead.
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Part 4. Actionable, Socio-Environmental Research

Actionable scholarship is research with the potential to inform decisions within government, business, and
households; improve the design or implementation of public policies; influence public or private sector
strategies; and inform planning and behaviors that affect the environment. Actionable scholarship lies
between “basic” research (research that lacks obvious, immediate application) and “applied” research
(research that is too parochial, targeted, or narrow to advance NSF’s goal of advancing fundamental
knowledgel). It tends to be solutions-oriented, rather than purely descriptive. And it requires input — during
all phases of the research process — from audiences outside academia. SESYNC takes a deliberate approach
to fostering actionable research.

Actionable research requires new knowledge and partnerships and often alters researchers’ hypotheses,
methods, and data. It is also often under-rewarded within academia. SESYNC therefore takes a deliberate
approach to fostering actionable research. We do this in both systemic and targeted ways.

Case study: Global-scale actionable research

SESYNC supported the creation of a global database that links urban populations to their dependence
on freshwater ecosystem services. The project allows governments, communities, and NGOs to evaluate
the vulnerability of urban water supplies to changes in watershed land cover, climate, and other
environmental factors. The database links biophysical data and social data across 60,000 village clusters
from around the developing world in a way that allows decision-makers to visualize and map urban
dependence on upstream water.

Systemic strategies to promote actionable scholarship. A core strategy is the inclusion of “knowledge
users” in the SESYNC community and on research teams. Knowledge users refer to practitionersin a
position to make decisions, set policy, or communicate S-E science outside academia. Their key feature is
that they reside in institutions (government, business, NGO) with missions beyond pure academic inquiry.

Our proposal evaluation criteria include encouragement of
(1) inclusion of knowledge users from institutions beyond
academia and (2) a solutions orientation and potential to
contribute to actionable science. Often SESYNC leaders
work iteratively with potential Pls on these elements prior
to proposal submission. Knowledge users are meant to be
active participants in the research, not passive audiences
for it. As participants, knowledge users not only can affect
the questions addressed, but also are more likely to be
engaged in the diffusion and communication of research
findings. To date, more than 200 of our participants come
from outside academia.

Actionability also affects our approach to team facilitation (where relevance to policy, institutional, and
resource management is deliberately introduced and integrated into conceptual models; motivates our

1 SESYNC’s charge is not to focus on solutions to specific, place-based problems, nor implementation of specific
institutions’ programs, but rather to advance insights applicable to broad, even global, environmental issues. And
SESYNC does not and cannot advocate for specific policy changes.
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emphasis on geospatial data and informatics (due to spatial information’s increasing importance to
decision making and science communication) and was a rationale for our “Theme Pl meetings” (designed in
part to foster knowledge user collaborations across research groups). We provide policy education to our
graduate student and postdoc participants via seminars on institutions, laws and regulations, and natural
resource management applications.

Targeted projects to promote actionable
Case study: science to inform new scholarship. SESYNC leadership has initiated a set

regulatory approaches of targeted projects focused on policy and

SESYNC has supported a group of government actionability questions pertinent to S-E research.
regulators, academic researchers, and business These include: _ _
representatives to characterize globalization of ° Develo‘pm‘ent Of Foundations” projects
the live plant trade and identify strategies to focused on topics including: “Large-Scale Natural
reduce non-native pest invasions. The work has Resource Conservation and Restoration,
generated new insight on how plant imports “Sociological Perspectives on Non-State Actors in
serve as pathways for plant pest invasions and Environmental Governance,” and “The Limits of
identified ways in which regulatory policy could Environmental Governance
minimize the ecological and economic costs of . A set of ongoing activities related to
those invasions. providing research-based input to inform
development of guidance on ecosystem services

analysis for federal agencies.

Case Study: Socio-environmental research and government decision-making

With a grant from the Packard Foundation, SESYNC is conducting research on the use of S-E research in
federal decision-making. The objective of the research is to identify management and administrative factors
that affect the ways in which decision-relevant S-E science is identified and applied by federal agencies. Our
research team has interviewed more than 40 federal managers and scientists and through a series of
workshops is engaging dozens of additional federal practitioners. The project is in part public administration
research — can science and decision interactions be improved? And, in part, feedback to the S-E research
community on how to make their work more actionable.
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Part 5. Building Capacity and Community for Synthesis Research:
Education and Professional Development

The primary focus of SESYNC’s education agenda is to build capacity for socio-environmental synthesis (SES)
research and practice. We seek to identify the knowledge, skills, and dispositions necessary to excel at SES
both as individuals and as members of interdisciplinary teams and to develop methods for improving SES
performance through education. We approach these goals by offering programmatic opportunities at
various levels, targeting research on synthesis learning, the development of an SES research community
through professional development opportunities to practice SES, and the development of instructional
resources to increase the exposure of students to SES concepts and practice.

Professional Development. The postdoctoral fellows are essential to our education program, through which
we provide opportunities for young scholars to be immersed in the daily environment of SES while moving
ahead on their own challenging research agendas. We provide a structured professional development
program for our postdocs using workshops, short courses, invited speakers, travel support, a mentorship
program, and annual reviews and presentations to the SESYNC community to build their skills and
knowledge in key topics. We also provide a rich environment for developing the disposition of socio-
environmental synthesis researchers through an array of opportunities including weekly seminars, regular
postdoc discussions, daily interactions with senior SESYNC leadership and visiting researchers, and
interactions with computational staff to facilitate their research (See “SESYNC Postdoctoral Mentoring
Program”, Appendix 4). Additional professional development opportunities include a summer internship
program for undergraduates, graduate student workshops, and a Pursuits program (6 Pursuit teams
funded), sabbatical fellowships, a mentors program associated with the postdocs and the undergraduates,
and a short course for college instructors.

Instructional Resources. We have provided a series of workshops and short courses designed to offer
instruction in specific skills to both SES researchers and college instructors. Additional instructional
resources are developed in some of the short courses that can be used in college-level classrooms. We
provide those resources to instructors everywhere with additional resources, including tutorials on SES and
classroom activates on our web page.

Research on SES Education. To build theory and instructional
fundamentals in socio-environmental synthesis, we support
Pursuit team research on: 1) integration of information across
disciplines for actionable outcomes and 2) practices and
theories for team research (proposals now under review). We
also support two Ventures each developing classroom or
campus-wide strategies for using SES to improve educational
outcomes in STEM classrooms.

Links across the Center. All of the programmatic elements
mentioned above share features across categories, some of
the research Pursuits involve development of professional development curricula or instructional
resources, and some of the instructional resources efforts have professional development outcomes.
Similarly, education efforts at SESYNC are linked to research and cyber efforts at the Center. For example,
several of our short courses (Software Carpentry, Bayesian Analysis, and Visualization of Data) have been
inspired and produced by our cyber-team to boost specific analysis and computational skills of our research
community, and several of our postdocs have strengthened their teaching portfolio through participation in

13|Page



the Case Studies Short Course or development of a graduate level course introducing the basics of Socio-
Environmental Synthesis.

Innovations in Professional Development: Postdoctoral Fellows

Postdoctoral Fellows Immersion Program: SEYNC has developed an “Immersion Program” designed to
foster further growth of postdocs disciplinary strengths applied to S-E research and to prepare them to
thrive in this cross-disciplinary research and scholarship domain. The Immersion Program involves 1)
selection of postdocs who's proposed synthesis research may bridge social and environmental science OR
remains grounded in their discipline (e.g., Ecology, Geography, or Economics) but all have a desire to
enhance their abilities to undertake interdisciplinary research, and 2) hosting a series of workshops led by
influential scholars synthesizing the conceptual and theoretical contributions of several key disciplines to
S-E research (Ecology, Anthropology, Sociology, Economics—See Appendix 4 for schedule and agenda).
Through increased and intentional consideration of the diverse disciplinary foundations of S-E synthesis
science and their interactions, we intend that our postdoctoral fellows will become effective and
impactful disciplinary “bridgers.” Recruitment of this cohort is underway and the workshops will be
available to all postdocs and staff scientists in residence in 2015-2017.

Innovations in Graduate Student Training

SESYNC welcomes emerging scholars and thus has made a special effort to support interdisciplinary team-
based research by advanced graduate students. In 2012, students were engaged in a workshop that
introduced S-E synthesis and development of research themes. Two priorities emerged, Urban S-E
Systems and Surprise in S-E Systems. Building from this effort, we offered a capacity building workshop in
2013 focused on aspects of S-E systems, proposal writing, and leading and/or participating in
interdisciplinary teams. The program culminated with a 2014 thematic RFP directed specifically to
graduate students. Six of fourteen proposals were approved and are currently underway. Several teams
are led by students who participated in the capacity building workshop. Recognizing the unique aspects of
graduate student research, teams are limited in size (6-10) and duration (12 months). Each team receives
the same portfolio of support services offered to all researchers at SESYNC. All participate in a process-
mentoring program led by SESYNC staff. This includes planned pre- and post-meeting briefings as well as
“check-ins” during the course of their meetings. Synthesis efforts were initiated and will end with a joint
meeting of team leads providing an opportunity for shared learning about the experience. Initial response
from the students (see Appendix 5) has been overwhelmingly positive. We anticipate initiating another
cohort in 2015.
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Outreach. We take a strategic approach to outreach, combining regular communications through web and
social media venues with highlights of recent research outcomes and opportunities (implemented by
Melissa Andreychek). Science journalist Lisa Palmer was our first science communication fellow, writing
pieces on research teams and on land-use and climate challenges for Nature Climate Change, the Guardian,
and blog posts for our web page and others.

Part 6. Computational and Cyberinfrastructure Support

SESYNC cyberinfrastructure (Cl) supports a broad range of activities for a large community of participants
and on-site scholars. Through an array of integrated services, SESYNC Cl enables researchers to collaborate;
to address research problems at unprecedented scales; and to build their own capacity to do
computationally-enabled, socio-environmental analysis.

Early Engagement. Recognizing that supported teams and fellows have a range of needs and expertise, we
work individually with each project before their first on-site meeting to assess needs and capacity and to
develop recommendations for resources. Often a project’s requirements will change as it evolves, so we
encourage regular communication between SESYNC Cl staff and supported researchers to ensure we adapt
resources as needed.

Computing Resources. The suite of hardware and software we offer is designed to provide maximum
computing power with minimal barriers to entry. Large data storage and database servers can be accessed
by group members via SSH, a web file gateway, virtual desktop, or SESYNC's RStudio Server. All services
SESYNC offers have been tightly integrated so that researchers have seamless access to all of their group’s
data resources regardless of which SESYNC service they are using. In the latter half 2014, we deployed a
scheduled cluster to support large analyses requiring multiple nodes. This cluster has already been used by
several groups and postdocs since its introduction (Appendix 6).

In-House Expertise. SESYNC's Cl staff provides technical consulting to accelerate progress on projects with

unmet needs. The breadth of technical support is illustrated by these examples:

- Designing database schema for integrating ecological, management, and spatial data sets on marine
protected areas;

- Providing stub code to connect Rto a Number and percentage of projects receiving Cl
custom database of 52 million household support
survey records;
- Assisting with geospatial integration of 8 Hardware/  Consulting/ Training
million census blocks and 1 billion toxic Software Custom
release data points; Pursuits 15 (43%) 13 (37%) 5 (14%)
- Integrating economic, land use, harvest,
and species data to assist in valuation of Ventures 9 (50%) 4 (22%) 3 (17%)
ecosystem services from trees;
- Providing one-on-one tutorials in SQL, Postdocs 12 (80%) 11(73%) 13 (87%)

ArcGIS, and parallelizing R code; and
- Working with researchers to plan for the long term disposition of their data and code.

Computational Training, Community Capacity Building, and Cross-Center Collaboration. SESYNC regularly
offers short courses to familiarize our community with tools like R, command line (shell), collaborative code
development (git), SQL, and more. This instruction not only accelerates progress on SESYNC projects, but
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also connects the Center’s education mission to Cl by preparing researchers for future work on
computationally demanding socio-environmental problems.

Quote from Computational Short-course participant

“...my team so deeply appreciates the highest level of technical support, novel planning and the overall
leadership at the CSI [SESYNC Computational Summer Institute]. We are most humbled and learn[ed] a
lot more than we anticipated. We could end up with a product that will help us share our outputs in ways
we never imagined before. We are most thankful.”

Other NSF bio-centers face this same challenge of building computational literacy and capacity. Over the
past year, we have worked closely with four other centers (iDigBio, iPlant, BEACON, and NESCent) in the
development of an education program called Data Carpentry (http://datacarpentry.org/) which follows the
spirit of Software Carpentry (http://software-carpentry.org) model. This hands-on, two-day course aims to
teach basic data management and manipulation skills to scientists, skills which are crucial to synthesizing
the various data sets groups bring to SESYNC.

Data Carpentry was created in part through the support of an OCl supplemental grant in 2012 (known as
“Collab-IT”). This grant has enabled SESYNC to lead monthly conference calls with other centers’ IT staff and
plan a yearly all-hands meeting where staff from a number of bio-centers meet to discuss common
problems and explore new collaborations. Collab-IT has led to a greater understanding of the capacities of
the different centers as well as a number of smaller collaborative endeavors such as coordinating
conference attendance, cross advertising, and sharing assessment metrics.

Case Study: Mary Collins, Postdoctoral Fellow

Mary Collins began her postdoc at SESYNC with the intention of scaling up work that centered on an
analysis of environmental justice issues in Wisconsin. For her doctorate, she had focused only on
Wisconsin because the computing resources and expertise for a larger analysis were unavailable. The
combination of SESYNC'’s hardware and software, geospatial data processing and analysis expertise,
and computational training for Mary enabled her to expand her analysis to the entire nation, and she
is now working to add a time series component. Mary is using the Cl support she received at SESYNC
to engage a community of scholars who work on environmental justice issues through a workshop
supported under SESYNC’s new computational Theme.

Pre-SESYNC at SESYNC
Study area Wisconsin 48 contiguous states
Number toxic releases analyzed 26 Million over 1 billion
Time per analysis 30 minutes 5 minutes

New Developments. SESYNC'’s Cl has been developed in response to ongoing assessment of community
needs. As these needs change, we continue to adapt our programs and offerings as necessary. Two major
programs highlight our leadership and continued support for computation to transform socio-
environmental analysis.

® A Computational Theme with ten new projects that will showcase how big data and model
integration can inform major socio-environmental challenges.

® A new Data-to-Motivate-Synthesis (DTMS) program will provide a platform and venue for early
scholars to explore data and formulate new questions on food-water-energy systems.
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Part 7. Strategic Planning and Evaluation

Introduction. SESYNC has adopted a utilization-focused? approach to strategic planning and evaluation.
Ours is an integrated effort designed to help us define and refine goals, understand progress, and provide
evidence to support adaptation. The approach is consistent with a management culture that views learning,
flexibility, and creativity as essential for meeting our mission.

Strategic planning. The SESYNC 2011-2016 Strategic Plan has its foundation in a shared understanding of
values and mission, and a vision for achieving specific goals and objectives. The plan was informed by input
from internal and external stakeholders, and SESYNC's External Advisory Board who also approved it. In
addition, focus groups composed of social and natural scientists, policymakers, and representatives from
governmental agencies and non-governmental organizations provided input on potential research Themes.
All of SESYNC's activities are tracked relative to the Strategic Plan — SESYNC uses that overarching
document to guide and coordinate evaluation in its entirety. Accordingly, performance metrics and
benchmarks were developed based on data collected during the first two years of center operations and
were completed in early 2014 coincident with the mid-term revision of the Strategic Plan (Appendix 7).

Evaluation. SESYNC's focus on adaptive management has led us to implement a multi-level evaluation that
incorporates both formative, summative, quantitative, and qualitative approaches. Data are collected by
Dr. Ann Zimmerman, an external evaluator, and by SESYNC directly. The approach includes three foci for
data collection: 1) demographics (from personal to discipline) and measures of basic scientific productivity
(publications, presentations, students, etc.), 2) a formative/developmental external evaluation focused on
the efficacy of SESYNC's programs and processes, and 3) informal surveys regarding opportunities and
challenges of interdisciplinary teamwork. Full details of all evaluation efforts and results are found in
Appendix 8.

Participant Reflections

“It can be extremely difficult to overcome epistemological differences when working in
interdisciplinary groups. | expected it to be difficult and it was. But | also feel great about how
intentionally we worked on our misunderstandings”. (Graduate student)

“We have greatly advanced in bridging between a natural sciences and a humanities qualitative
social sciences understanding of human-nature relationships that will be crucial for further
advancing our understanding of (cultural) ecosystem services and of impacts of invasive species on
the social and cultural dimensions of socioecological systems” (Senior-level academic)

“As an ecosystem ecologist who works at relatively small scales in terrestrial systems, it has been
very valuable to consider how to contextualize the types of data I traditionally use within the larger
social, economic, and ecological contexts in they are embedded. In this sense, the unique opportunity
to explore intra- and interdisciplinary thinking supported by SESYNC has resulted in novel uses of our
data sets and spurred novel “conceptual models. (Junior-level academic)

Evaluation Findings: Highlights of SESYNC’s Accomplishments. SESYNC brought together an exceptional
disciplinary demographic of participants — achieving one of our fundamental goals. In addition,
approximately 24% of participants were “knowledge users” from government, NGO, and business
communities. Participants came from 48 U.S. states and 41 countries; 56% were men and 44% were
women.

2 patton, Michael Q. 2012 Essentials of Utilization-Focused Evaluation. Sage Publications Inc. 461 pages
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Productivity by teams and individual researchers (e.g., Postdoctoral Fellows) has been strong with over 100
manuscripts published or in press across a much wider spectrum of journals than observed in other
synthesis centers. Five-year impact factors range from 1-23 although a number of journals were new and
are not yet rated in this manner (see Appendix 2).

Both informal survey data and results from the external evaluation show that SESYNC has become a viable
platform for S-E research — 63% of survey respondents reporting high benefit from interdisciplinary
interactions at the Center. Participants interviewed widely praised logistical support and facilities. SESYNC's
efforts to bring new configurations of participants together were valued. When utilized, facilitation and
team science support services were viewed positively — in particular, help in developing shared
conceptualization of projects. Advanced computational support was very valuable for those who took
advantage of the services.

Putting Evaluation Findings to Work: Challenges Revealed and Adaptations Made. Evaluation also
uncovered several important findings that have led SESYNC to adapt its approach.

Interviews revealed that there is an uneven awareness of what SESYNC can offer by way of support,
particularly among team members (vs. leaders) and some services are likely underutilized because of this.
Computational support was important for teams, but a greater awareness of what can be provided would
have helped some teams. We have responded by increasing the amount that we check in with teams to
gauge needs and to make them aware of options including adding new participants and opportunities for
computational support. Interviews also suggested that some teams utilizing facilitation wanted a more
sustained interaction. Consequently, we have been working to provide more continuity to those who seek
these services as well as making all teams more aware of them.

A key finding was that participants interviewed want more knowledge of SESYNC activities in general, and
greater opportunities to interact with other teams. In response, we are making a much greater effort to
create opportunities for sharing through joint check-in meetings and more direct follow up with teams by
SESYNC Leadership. In addition, we are using the Theme structure to enhance coordination overall, but
especially among education Pursuits. Finally, we have been enhancing our general communications/
outreach capacity to better convey both the breadth and specificity of work being done at the Center.
Adaptations that have occurred in a number of other areas are summarized in Appendix 3.
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Questions for the Future. Data from our assessment gives us confidence that we have created a viable and
valuable platform for S-E synthesis research. It has also revealed key lessons for us to consider as we move
forward. We frame these as questions that will inform how we adapt in the coming years:

e Should, and if so, how can we expand our focus on team leaders to entire teams and what products
and programs will be needed to better leverage resources at the Center?

e How can we expand SESYNC'S direct facilitation efforts from its current level (20% of teams across
all programs) to have a greater impact on more teams? What new approaches and staff capacity
will be needed to create and sustain such interactions?

e How can SESYNC expand awareness of computational support and efficiently provide additional
teams with support?

e Should SESYNC work to develop a broader capacity to reach more teams or should we develop a
more targeted approach potentially designed to provide more services to teams with the greatest
need or with identified potential to achieve highly novel and high impact outcomes?

e What additional approaches can we implement to link and leverage teams to advance S-E science
and problem solving? What capacity and resources will be needed to make this viable?

Part 8. Selected SESYNC Partners and Collaborators

Resources for the Future Dr. Jim Boyd, our Director of Social Science and Policy is a
http://www.rff.org/Pages/default.aspx Senior Fellow at RFF, a 63-year old research institution
focused on environmental and resource economics and its
application to public policy; we draw on its network of
scholars and partners in government, the NGO sector, and
business community. RFF’s VP for Research, Molly
Macauley serves on SESYNC’s EAB.

University of Maryland Center for We share space with UMCES and they fund our lease;
Environmental Science President Donald F. Boesch serves in an advisory capacity as
http://www.umces.edu does faculty member Andrew Elmore.
Helmholtz Centre for Environmental Dr. Karen Frank serves as a member of SESYNC’s EAB and
Research (Uf2) has facilitated a number of interactions with UfZ including a
http://www.ufz.de/index.php?en=11382 | recent visit in Germany between Leadership of both
institutions.
German Biodiversity Centre and We have worked closely with sDiv to develop and co-fund a
Synthesis Center (iDIV, sDIV) set of Pursuits addressing Biodiversity and Ecosystems
http://www.idiv- Services. Six international teams are currently working
biodiversity.de/en/idiv/news under this Theme. In addition, Dr. Volker Grimm from iDiv

has been instrumental as an mentor for SESYNC
Postdoctoral Fellow Neil Carter.

Gallaudet University Drs. Caroline Soloman and Khadijat Rashid have partnered

http://www.gallaudet.edu with us in the development and testing of instructional
resources.

Cary Institute for Ecosystem Studies Dr. Kathie Weathers is a Senior Advisor and Chair of our

http://www.caryinstitute.org EAB. During first 2 years, we provided senior scientist Alan

Berkowitz with a subaward to lead our Founding Education
Theme. Currently, Senior Scientist Peter Groffman works
with us/NSF on the LTER-SESYNC postdoctoral program.
University of Michigan Dr. Joan Nassauer was one of the original members of
http://www.snre.umich.edu SESYNC's leadership team and provided essential insights
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and linkages to the social science community in at Michigan
and beyond.

Coppin State University
http://www.coppin.edu

Dr. Mintesinot Jiru works with us in developing instructional
resources and mentoring undergraduates in our internship
program.

Washington State University —
Vancouver
http://www.vancouver.wsu.edu

Drs. Gretchen Rollwagen-Bollens and Paul Thiers work with
us in the development and testing of instructional
resources.

National Center for Ecological Synthesis
https://www.nceas.ucsb.edu/

National Evolutionary Synthesis Center
http://www.nescent.org/

National Institute for Mathematical and
Biological Synthesis
http://www.nimbios.org

Coordination, shared learning and co-funding of synthesis
projects have occurred with all these synthesis center
partners.

In addition all have partnered in outreach to the Ecological
Society of America community of scholars.

Department of Entomology
University of Maryland
http://entomology.umd.edu

The Department provides salary and on-campus meeting
and office space.

US Department of Agriculture

US Geological Survey

Collaborators on the developing “Data to Motivate
Synthesis” program. Both agencies will share data, provide
cyber support for select workshops and will advise on Food
and Water Themes.

University of Nairobi
http://www.uonbi.ac.ke

Developing partnership focused on bringing together
researchers from several East African countries to study
frameworks for sustainable natural resource management
and to develop a distributed graduate course in Africa.

Harvard University
http://www.pz.harvard.edu

Developing collaboration focused on interdisciplinary STEM
understanding of global issues through the use of digital
journalistic information.
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Appendix 1. Funded Projects and Participant Demographic Profile

EXECUTIVE SUMMARY

This Appendix contains: 1. a list of all SESYNC supported projects since Year 1; 2. a portfolio of submitted
versus funded projects and activities; and 3. a profile and demographic analysis of funded SESYNC
participants.

Section | contains a list of projects and associated titles funded through the present (Years 1-4). SESYNC
has supported a total of 74 Pursuits, Ventures, Workshops and Foundations, 16 postdoctoral fellows,
and 11 sabbatical/visiting scholar fellows. In section | below, projects supported during Year 4 are
marked with an asterisk. This section also describes the background and research for each Postdoctoral
Fellow and Sabbatical Fellow/Visiting Scholar.

Section Il shows the number of applications submitted and the number of proposals supported per
program. Since its inception, SESYNC has received 254 applications for its core programs (Pursuits,
Ventures, and Workshops) and funded 66 (44.3%) of these proposals, excluding SESYNC-initiated
workshops and Theme 11 as it is currently under review SESYNC received 223 applications for its
Postdoctoral Program (6 RfPs to date) and funded 15 fellows from those calls (6.7%).

Section lll describes the number of participants funded through SESYNC and illustrates a demographic
analysis of participants who filled out a survey. SESYNC has funded 1674 individual participants since its
inception. Approximately 208 individuals have participated in more than one SESYNC program. Of
SESYNC participants, approximately 917 unique individuals from our Pursuit, Workshop, Venture,
Foundation, and Short Course programs filled out a survey.

Demographic analysis summary:

e Of those who filled out a survey, there are 516 men and 401 women (56.3% and 43.7%,
respectively). Approximately 77% of participants are from the United States and 33% of
participants come from 41 countries around the world. Those from the US come from 48 states
in addition to Washington, DC.

e Of those self-reporting their self-characterization from our Pursuit, Venture, Workshop, and
Foundation programs, 34% are natural scientists, 22% are social scientists, 3% are computer
scientists, 8% come from the NGO/government/policy/industry sectors, 17% are both natural
and social scientists, 13% self-report as more than one or other, and there is a 3% no response
rate.

e Participants are also categorized as “academics” or “knowledge users” based upon their
selection for “institutional status” within the demographic survey. Academics are those within
academic institutions as graduate/postdoc students and teaching or research faculty.
Knowledge users are those within the policy, business/industry, government, or NGO/non-profit
sectors. Of those reporting from our Pursuit, Venture, Workshop, and Foundation programs,
there 592 academics and 198 knowledge users. Of the knowledge users, 51% come from the
NGO/non-profit sector, 42% from the government sector, and 8% from the business/industry
sector.



Page 3

. List of projects funded through present (Years 1-4)

Projects supported during Year 4 are marked with an asterisk.

A. Pursuits

Theme 1. Ecological Wealth and Changing Human Populations (11 proposals received). The following
were supported:

* 2012T1-003: Evaluating relationships among human health and welfare, ecological condition and
natural resource governance (B. Fisher, T. Ricketts)

* 2012T1-005: Creating a global database of how different populations within cities are dependent on
freshwater ecosystem services (R. McDonald, D. Balk)

¢ 2012T1-006: Rural forest communities at a tipping point? Trends and actionable research
opportunities (B. McGill, K. Bell)

® 2012T1-009: Synthesis to link understanding, planning, and management of urban ecosystems in China
(W. Xiang. J. Nassauer)

¢ 2012T1-011: Urban ecological sustainability: Multi-level governance of water, energy and carbon in
the Northeast mega region of the United States (S. Pickett, J. Connolly)

Theme 2. Globalization and Environmental Change (9 proposals received). The following were
supported:

¢ 2012T2-003: Globalization of the live plant trade: Informing efficient strategies for reducing non-native
pest invasion risk (R. Epanchin-Niell, A. Liebhold)

¢ 2012T2-009: Globalizing Our Understanding of Rural Land Use Change. (J. van Vliet, E. Ellis) Proposal
was resubmitted and funded for a single workshop.

Theme 3. Informing Sustainability and Adaptation Decisions through Assessment and Modeling of
Ecosystem Services (8 proposals received). The following were supported:

¢ 2012T3-003: How will businesses speak biodiversity? Novel and adaptive uses for ecosystem services
data (S. Duncan, S. Elliott)

¢ 2012T73-004: Monitoring the direct links between ecosystems and people (H Tallis, B. Reyers, S.
Andelman)

¢ 2012T3-005: Incorporating values and assessing social and environmental trade-offs in managing for
ecosystem services (L. Olander, D. Urban)

¢ 2012T3-007: Solving the mystery of marine protected area (MPA) performance: Linking governance,
conservation, ecosystem services, and human well-being (H. Fox, R. Pomeroy)

¢ 2012T3-008: Integrating biodiversity and ecosystem services into sustainable global climate mitigation
scenarios (G. Hurtt, J. Edmonds)
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Theme 4. Globalization & Socio-Environmental Systems (5 proposals received). The following were
supported:

¢ 2013T4-005: Linking local consumption to global environmental impacts (K. Hubacek and K. Feng)
Proposal was resubmitted for and funded as a single workshop.

Theme 5. Water, People, and Ecosystems (8 proposals received). The following were supported:

¢ 2013T5-001: Towards socio-hydrologic synthesis: modeling the co-evolutionary dynamics of coupled
human, water and ecological systems (T. Troy and M. Sivapalan)

¢ 2013T5-007: Social-ecological system resilience, climate change and adaptive water governance (B.
Cosens and L. Gunderson)

¢ 2013T5-008: Climate change and water resources adaptation: Decision scaling and integrated eco-
engineering resilience (L. Poff and J. Matthews)

Theme 6. Learning to Integrate across Natural and Social Sciences (10 proposals received). The
following were supported:

¢ 2013T6-002: Understanding, teaching, and employing model-based reasoning (MBR) in socio-
environmental synthesis (EMBeRS) (D. Pennington and A. Danielson)

¢ 2013T6-007: Translational ecology: A pedagogical framework to integrate natural and social sciences
(M. Brunson and M. Baker)

¢ 2013T6-009: The development of a social and ecological framework for understanding climate change
mitigation and adaptation (R. Shwom and R. Jordan)

Theme 7. Biodiversity and Ecosystem Services (28 proposals received). The following were supported:

¢ 2013T7-006: Anticipatory governance and societal feedbacks in socioenvironmental transitions: multi-
continental acacia invasions as a model system (C. Kueffer and D. Richardson)

¢ 2013T7-011: Effects of land use on the trade-off between biodiversity and provisioning ecosystem
services (R. Seppelt and S. Lavorel)

¢ 2013T7-012: Ecological and Social Linkages among Biodiversity, ESS, and Environmental Policy and
Management in the World’s Cities (M. Aronson and C. Nilon)

¢ 2013T7-013: Synthesis of micro-scale human decision making to mitigate risks to ecosystem services
(M. Schluter and M. Janssen)

¢ 2013T7-015: Feedbacks between biodiversity and ecosystem functions and services during the
recovery process of restored ecosystems after anthropogenic disturbance (D. Mateos and H. Jones)

¢ 2013T7-018: Playing dominoes with tipping points? Exploring the linkages between anthropogenically-
driven shifts in marine and terrestrial biodiversity and ecosystem services in a rapidly globalizing coastal
region within the Mesoamerica Biodiversity Hotspot (S. Sistla and D. Kramer)

Theme 8. Data-Intensive Analysis & Modeling for Socio-Environmental Synthesis (22 proposals
received). The following were supported:
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* 2014T8-016: Pursuit for a modeling framework for addressing drought impacts in Kenya: Dynamic
systems and adaptation policies (B. Agusdinata) Proposal was resubmitted for and funded as a single
workshop.

¢ 2014T8-017: Hawaiian watershed hydrologic and ecosystem services response to predicted shifts in
forest structure in a changing climate (T. Wong and J. Price)

¢ 2014T8-018: Development of a prototype of an integrated modeling system for socio-economic and
environmental analysis to promote sustainability at the regional level (G. Knapp and R. Moeckel)

* 2014T8-020: Integrating ecological data into investigations of urban scaling effects (M. Alberti)
Proposal was resubmitted for and funded as a single workshop.

Theme 9. Graduate Student Themes (14 proposals received). The following were supported:

¢ 2014T9-003: The Socio-Environmental Conditions of Cities that Enable Payments for Watershed
Services (D. Bennett and J. Hoyle)*

¢ 2014T9-005: Navigating the unforeseen: How governance can better account for and accommodate
surprise in social-ecological systems (S. Alexander and J. Pittman)*

¢ 2014T9-007: Drivers of and barriers to sustainable urban water management: Miami, Las Vegas, and
Los Angeles (M. Garcia and A. Deslatte)*

¢ 2014T9-010: Shifting fish and shifting fishers: Examining fishing communities’ responses to range shifts
of marine fish species (B. Dubik and T. Young)*

® 201479-011: Understanding shifting human-fire dynamics in the San Diego-Cleveland National Forest
wildland-urban interface (K. Wallen and E. Esch)*

¢ 2014T9-014: Learning for and adapting to surprise: Resilience to water-related hazards in Germany
and the US (A. Kung, J. Qui, and C. Begg)*

Theme 10. Data-Intensive Analysis & Modeling for Socio-Environmental Synthesis (34 proposals
received). The following were supported:

¢ 2014T10-007: Wildfire management, ecosystem dynamics, and climate: The role of risk salience in
driving ecological outcomes (A. Plantinga and N. Tague)*

¢ 2014T10-012: Uncovering the role of global fishery collapse in future food insecurity and malnutrition
(C. Golden and D. McCauley) Proposal was resubmitted for and funded as a single workshop.*

¢ 2014T10-018: Examining the causes and consequences of environmental inequality over time: A data-
driven computational approach (P. Mohai, M. Ash, and M. Collins)*

¢ 2014T10-020: The value of water quality to lake recreation: Evidence from geotagged social media (B.
Keeler and S. Wood)*

* 2014T10-023: Growing the evidence base on forest conservation policies: A web-based evaluation tool
(A. Blackman) Proposal was resubmitted for and funded as a single workshop.*
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¢ 2014T10-025: The socio-environmental data explorer (SEDE): Integrating social media and
environmental data in cyberGIS to explore environmental hazard risk perception (V. K. Turner and E.
Shook)*

Theme 11: Enhancing Socio-Environmental Research & Education (40 proposals received; Proposals
are currently under review).

B. Ventures

Between September 1, 2011 and March 1, 2015, SESYNC received 37 Venture applications. Eighteen
have been approved for support.

The following have received support:

¢ Founding Venture: Experiment in teaching the socio-environmental synthesis process (A. Berkowitz, D.
Hawthorne)

* 2012V-002: State policies to transform undergraduate STEM education in support of global
sustainability (C. Middlecamp, M. George, J. Ramaley)

¢ 2012V-003: International Forestry Resources and Institutions (IFRI) research on forest social ecological
systems for actionable science (A. Agrawal, P. Newton)

¢ 2012V-004: Using spatial data and analysis to understand the human impacts of ocean acidification (L.
Pendleton, S. Cooley, L. Suatoni)

¢ 2012V-006: Linking biodiversity and ecosystem services: From expert opinion to prediction and
application (B. Cardinale, E. Barbier)

¢ 2012V-009 (co-funded with NCEAS): Understanding how land-use change impacts the dynamics of
vector-borne and water borne infectious disease of humans and domestic livestock (A. Dobson, N.
Bharti)

¢ 2012V-011: Macroevolution of Ecosystem Services from Trees (J. Cavender-Bares, S. Polasky)

¢ 2013V-012 (co-funded with NIMBioS): Integrating human risk perception of global climate change into
dynamic earth system models (B. Beckage, L. Gross, A. Zia)

¢ 2013V-016: Devel