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Executive Summary
The Geoscience and Society Summit (GSS), held in Stockholm in March of 2019, brought
together about 70 people from 20 nations to discuss ways to build bridges between geoscientists
and others to enhance the contributions of geoscientists in advancing resilience and sustainability
worldwide. The meeting was hosted by the American Geophysical Union, the Bolin Centre for
Climate Research, and Geology in the Public Interest, who partnered with the Geological Society
of America, the American Geosciences Institute, the Geological Society of London,
Geoscientists Without Borders, the International Association for Promoting Geoethics, Geology
for Global Development, and the Geology and Environmental Science Department at Wheaton
College.
The goals of the meeting included:
• Assessing the role geoscience can play to inform solutions,
• Facilitating interactions between the science and user communities to advance
foundational capability, and
• Developing processes to improve interdisciplinary engagement and science diplomacy.
Five workshops were held over three days, with the first four advancing discussions toward a
final session designed to summarize conclusions and suggest models for the future. Discussions
were wide-ranging but there was general agreement on the importance of certain aspects of our
work, such as the effectiveness of communication between stakeholders, the need for education
about the geosciences and sustainability at all levels (particularly grade school and middle
school), the criticality of uniform standards to measure sustainability, and the value of making
successful actions scalable.
The final session highlighted the need for new programs to enhance the impact of the
geosciences at the grassroots level by 1) combining creative science with effective outreach, 2)
increasing local geoscience education within affected communities, 3) reducing barriers to
collaboration, and 4) providing pathways to a better understanding and appreciation of the
common good. Suggestions included creating a new internet-based platform for collaboration
that allows easy participation, reconfiguring the GSS meeting structure to allow it to be hosted at
sites in the developing world, and partnering with others in smaller, progressive programs. All
these suggestions and more are being acted upon, with the last already resulting in a short course
that is planned for the European Geosciences Union meeting in Vienna in May of 2020.
Introduction and Background
The original vision for the Geoscience and Society Summit (or GSS) came from a suggestion
made in early 2016. Following the completion of Special Paper 520, Geoscience for the Public
Good and Global Development: Toward a Sustainable Future for the Geological Society of
America (GSA), edited by Gregory Wessel and Jeffrey Greenberg, the GSA book editors
suggested to Wessel and Greenberg that they consider submitting a proposal for a conference on
the same topic. The book’s introduction stated that the editors “confess a deep desire to see our
broader profession become a leading agent of healing and responsible progress.” It was GSA’s
sharing of that desire that prompted their suggestion to craft a meeting proposal.
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Following GSA’s recommendation, the proposal was presented to the American Geophysical
Union (AGU) because the meeting topic fit well with AGU’s priorities and because they have a
long track record of hosting successful meetings of this sort. AGU liked the proposal and agreed
to take on the complex role of managing the logistics, venue, and registration. Following a
lengthy review process, the organizing committee settled on a strategically situated venue in
Stockholm, Sweden, and gained excellent co-sponsors in the process.
The original meeting proposal was modified and improved greatly through the work of the AGU,
as well as through suggestions provided by a Technical Program Committee of 33 people (see
Attachment 1) who reviewed the program as it was developed and provided guidance. A core
group of five individuals from the Technical Program Committee spearheaded the organization
of the conference (Mark Shimamoto, Judy Dalie, Lauren Parr, Gregory Wessel and Jeffrey
Greenberg) and consulted with the larger Technical Program Committee as the program
developed. Because the planning efforts lasted three years, some members of the Technical
Program Committee rotated on and off, serving for a portion of the time only, and some provided
a great deal of assistance beyond simply serving on the Committee. The Committee also
benefitted from the efforts of others at AGU, including Tracy LaMondue and the Executive
Director and CEO, Christine McEntee, who attended the meeting and served as a panel speaker.
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With the assistance of the Bolin Centre for Climate Research, the meeting was held at Stockholm
University 18-21 March 2019 (https://connect.agu.org/gss/home). About three years of planning
went into the meeting, and there were three host organizations: the AGU, the Bolin Centre, and
Geology in the Public Interest (a nonprofit based in the Seattle area). In addition, there were
seven co-sponsors: the GSA, the American Geosciences Institute, Geology for Global
Development, the Geological Society of London, the International Association for Promoting
Geoethics, Geoscientists Without Borders, and the Department of Geology and Environmental
Science at Wheaton College (Illinois).
The GSS is best described as a series of sequential workshops leading to a concluding session
that provides direction to help craft a future where geoscience plays a more significant role in
addressing the issues faced by individual communities. These issues include impediments to
development as well as risks to existing communities, such as the adequacy and quality of water
supplies, living with geologic hazards, the availability of mineral resources underpinning
sustainable development, environmental degradation, and other factors affecting community
resilience and sustainability. The program was considered experimental in nature by the
organizers, but the roughly 70 people who attended from 20 nations experienced a unique
opportunity to exchange progressive ideas in an open setting and address some of the toughest
questions facing geoscientists today.
This report is intended to provide an overview of the meeting program and a summary of the
results, as abstracted from the notes and comments recorded in the workshops, including
recommendations for the future. The GSS was not intended to be a one-time event; rather, it was
designed to be an initial gathering of like-spirited individuals and organizations seeking a
positive, sustainable trajectory in the face of significant headwinds. As such, our success with
the GSS may best be measured at some future time, because the wheels we have put into motion
have not yet traveled far. Even so, we include recommendations for future efforts that are taken
directly from the workshops and that offer unusually progressive opportunities for geoscientists
to have a positive impact on the health and well-being of our planet. These are the successes we
recognize today.
The GSS Mission, Goals, and Challenges
The mission of the meeting was born from a shared realization among geoscientists that they
must do a better job of communicating and working with other geoscientists, and with other
disciplines, to address the large-scale challenges facing society, including environmental
degradation and climate change. The meeting was designed to bring together geoscientists and
other global development stakeholders (foundations, government agencies, scientists and
professionals from other disciplines, for-profit and non-profit corporations, etc.) to identify ways
to enhance effective cooperation. Given the fragmented state of the world today, cooperation to
address the many cross-border and cross-specialty problems that impact mankind is increasingly
difficult and locally impossible. Our assumption was that geoscientists working in the field and
others at the grassroots level have the best understanding of the hurdles they face and that limit
their individual effectiveness to make progress at all levels, and so for that reason we wanted to
engage those people in finding ways to move forward.
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With particular attention to inclusivity, the goal of the meeting was to engage with all attendees
to identify opportunities to enhance cooperation and collaboration at all levels, internationally
and interculturally, and to determine the best ways to bridge the boundaries that separate
stakeholders in geoscience research and global development. We hoped to provide insight to
address these main questions:
•

What specific actions can we take to improve cooperation, increase transparency, and
provide a framework to increase the impact of the geosciences toward benefitting the
public good? How can we build bridges to expand the influence of the geosciences?

•

Can we imagine a model of how development/re-development can be facilitated that is
applicable to many situations and locations and that adequately addresses human health,
social justice, environmental health, and natural resource issues?

The GSS was designed to bring together people who could share their insight and experiences to
cultivate innovative solutions. We broke away from the traditional model of scientific
presentations and instead used an unorthodox meeting structure to capitalize on the creative
expertise in the room and foster conversations and strategies.
Meeting Structure, Organization and Attendance
With the generous assistance of the Bolin Centre for Climate Research, the meeting was held at
Stockholm University, March 18-21, 2019. Having the venue at the university allowed us access
to a large lecture hall for plenary sessions and several classrooms that were used to conduct
workshops, with the registrants being divided into four groups at times during the meeting to
facilitate individual participation.
Attendees included about 70 people from 20 countries representing a number of disciplines:
earth science (all types, including extractive industries), public health, global development,
energy, architecture, community planning, public education, academia, nonprofits and
foundations, finance, communities of faith, government, and others. The diversity of the
attendees, both geographic and disciplinary, was notable for a meeting of geoscience community.
A number of the participants had only limited connections to geoscience, and yet they included
some of the strongest speakers with the most progressive ideas.
The conference was organized around a series of workshops and facilitated discussions that
progressively defined the problems, identified opportunities for change, and proposed actions to
initiate positive change (see Attachment 2, Schedule at a Glance). The workshops alone lasted
for most of three days, but the first day of the meeting (Monday, March 18) opened with an Idea
Expo (poster session) and welcoming reception. The Idea Expo provided a space where
everyone could present a poster highlighting their work, relevant case studies, creative solutions,
or informative background information. The posters presented were submitted in response to an
earlier call for “Innovations”, which were invited to speak to the topic of the meeting. A total of
42 Innovations were submitted and presented in the Idea Expo (Attachment 3), which remained
the gathering point for all plenary and breakout sessions as well as the location for the breakfast
and lunch buffets, coffee breaks, and evening drinks and snacks.
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Following the welcoming reception Monday evening, the meeting resumed Tuesday morning
with a plenary session opening and two keynote speakers: Dr. Jeffrey Sachs, Professor and
Director, Center for Sustainable Development, Columbia University, and an author and leader in
the field of sustainable development, and Dr. Jane O’Meara Sanders, former President of
Burlington College and founder of The Sanders Institute. Dr. Sachs appeared live via satellite
link and answered questions from the audience. Dr. Sanders submitted a recorded presentation
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because of scheduling conflicts resulting from her husband’s recent announcement of candidacy
for public office. Both speakers addressed the challenges we face from global warming.

There were five workshops in total, based in part on the project launch workshop model of
scoping new community science projects presented by the Thriving Earth Exchange. Each of the
first four workshops opened with a plenary panel discussion including four to five speakers and
time for questions and discussion. Presentations by the panel speakers were interesting, wideranging, and relevant to the topic at hand. The discussions following were stimulating, frank,
and uncommon for a professional meeting. For the fifth workshop, the panel discussion was
scheduled at the end of the session to allow closing remarks by some of the meeting organizers
(see Attachment 4, List of Panel Speakers).
Following the opening panel discussions for workshops one, two and three, the participants were
divided into four breakout groups to allow greater engagement among individuals, each directed
by two facilitators who received an orientation prior to the summit. For workshop four, the four
breakout groups were merged into two groups. The fifth workshop was a plenary session only.
During the workshops, we shared experiences and insights to identify the barriers to better
collaboration and what we must change to address the common good. We considered:
•
•
•
•
•
•

How can we work better locally or regionally to effect positive change?
How can we work together across borders more effectively?
What economic benefits might come from addressing these issues?
What can we do to advance social justice and ethical behavior?
What policy/regulatory changes will be necessary, and who will need to make them?
How can we finance work beyond a business-as-usual approach?
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Given the breadth of discussion and the time available, our goals were ambitious. The principle
challenges we faced were not finding solutions to the problems we all recognize, but rather
consisted of reaching common understandings among a wide variety of individuals in a very
short period of time. Essentially, we had to create bridges between the attendees before we could
create bridges with others who were not in the discussion, all the while recognizing that it is
probably those who are not at the table who will drive how those bridges are built.
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The five workshops were organized in a sequential fashion to ask attendees to identify
opportunities to enhance their effectiveness and impact and to propose ways on how that might
be accomplished. They were to imagine solutions that could be employed on a wider scale, with
the early workshops leading to discussions about how to accomplish these tasks through new
ways of working, new platforms for sharing, and what is needed to enhance communication
across borders and capitalize on economies of scale. Discussions were prompted by a series of
scripted questions:
Workshop 1: Problem Definition
A. What hurdles we have experienced that prevent us from effective collaboration and
problem resolution, and what opportunities exist to expand our influence?
B. What are specific examples of opportunities we have to positively impact public health,
safety, and welfare?
C. What can we do as individuals to take advantage of these opportunities?
D. Which of our actions would positively affect the most individuals across the widest area?
Workshop 2: Envisioning Solutions
E. What solutions can we envision to overcome the hurdles that limit our impact and build
bridges across disciplines, national and cultural borders?
F. What should our institutions do to effect positive change and overcome cultural and
political differences?
G. What can we do to build personal and institutional capacity to effect change while
maintaining transparency and engagement?
H. Which of these solutions can positively impact the most people across the widest area?
Workshop 3: Turning Solutions into Actions
I. What specific actions can we take to enable effective solutions?
J. Can we group local and regional solutions to enhance effectiveness?
K. How can we engage the public and decision makers to facilitate bridge building of the
type we need to work more effectively?
Workshop 4: Turning Individual Actions Into a Collective Response
L. How can we finance the work of building bridges: Non-profit? For-profit? Public?
Private?
M. What new platforms or structures can we create to do all of the above?
Workshop 5: Outcomes, Expectations and Guiding Principles
N. Summarize specific actions can we take now to improve efficiency, effectiveness,
connections between various stakeholders, and cross-border collaboration.
O. Can we describe a general model of how our work with respect to development/redevelopment should proceed (with specific guidelines and criteria to meet sustainability
goals) to which we can refer when dealing with human and environmental health,
geologic hazards, natural resource issues, etc.?
P. Do we need to propose a new platform that will allow all stakeholders an easier path to
effective collaboration, coordination, and cooperation?
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Designing a +3-day conference to consist almost entirely of interactive workshops was
challenging but offered benefits not present in most standard professional meetings.
Opportunities for open discussion and collective brainstorming are few and far between at many
conferences, but the whole point of the GSS was to enable as much interaction as possible in
order to reach collective conclusions that would benefit the whole and serve as a launch pad for
future actions. That point was not lost on many of the participants, some of whom expressed
their appreciation for the opportunity to be asked their opinions on important issues.
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Summary of Workshop Results
The responses we received to the workshop questions were as diverse as the attendees,
representing experiences across the geoscience spectrum and including broader concerns
common to many other disciplines. What at first appeared to be a nearly incomprehensible range
of ideas, when viewed as a whole, yielded some common themes shared by all that allowed us to
define paths to explore in the future.
What was clear to all the attendees is that no matter what we do with respect to next steps, we
must address in some fashion these big-picture goals:
•

•
•

To increase the effectiveness of geoscientists at addressing cross-border and global issues
by building new bridges between geoscientists and others, by expanding or upgrading
existing bridges, and by otherwise altering our work so that we have more impact and
relevance in solving the challenges facing society now and in the coming years.
To advance resilience and sustainability worldwide, and especially to assist grassroots
sustainability efforts that are tailored to individual locales and needs.
To hold everyone to higher uniform sustainability standards and to be able to measure
conformance with those standards in order to record our successes.

Also clear was that no matter what we are doing now or how effective we are, as a group we are
not doing enough to address the challenges facing society and the planet, and that we have very
little time to make the kind of fundamental changes that are needed. It is probably for this reason
that the responses we received from participants suggested a growing sense of urgency as well as
frustration. The frustration stems from having the latest knowledge of geoscience but not being
able to use it to influence policy or support decision making.
That said, several themes kept showing up through the course of the meeting, with three being
nearly universal:
1. The need for improved communications among all groups, especially
geoscientists and the general public. “Improved” includes increased
communication as well as attention to the way experts communicate so that it
is more tailored to end users. For example, what do we provide that is useful
for communities and how do we tell others about that?
2. The need for increased education to improve geoscience literacy, again of all
groups but especially pre-adults. Empowering young people through teaching
and mentorship is critical to future success.
3. The need for enhanced collaboration among all groups, specifically
geoscientists and non-geoscientists. To do this we must recognize the
importance of engaging with community leadership/stakeholders to build trust
and collaboration towards meeting shared goals as well as broaden the
conversation to include those from geographic areas and stakeholder groups
not represented at the GSS.

12 | P a g e

Other noteworthy themes that emerged included:
4. The importance of including young people in all efforts to a greater degree
because of the great potential they offer, and because we will be relying upon
them to carry us forward.
5. The importance of bringing together stakeholders that are now separate, so
that all are engaged in the co-creation of solutions, for example: bringing
together young people with older generations, closing gaps between
disciplines, strengthening global north-south cooperation, and recognizing
strong community connections to religious and cultural traditions.
6. The importance of including local community leaders and members who are
not geoscientists, covering or reducing costs for some, to ensure greater
equity, diversity, and inclusion.
7. The importance of connecting with the grassroots whenever we can.
8. The importance of stakeholder participation being designed into any project
from the very first steps; consultation with stakeholders should occur early
and often.
9. The importance of local actions to address climate change and development,
because only at the local level can actions be designed to be locally effective,
and because people at the grassroots must participate or efforts will not be
productive.
10. The importance of making proposed actions scalable, so that successful
programs can be modified to fit other locales or expanded to a larger area.
11. The importance of uniform higher measurable standards to raise the bar on
sustainability, and the related importance of mechanisms for gauging success.
12. Similarly, the importance of higher ethical standards for all stakeholders.
13. The importance of creating new mechanisms for reaching our goals, including
new platforms or ways of working together that are not in place, or not
effective, today. Whatever we are doing now, no matter where it’s being done
or who is doing it, it simply is not enough.
14. The importance of knowing what others are doing and what existing platforms
can be modified or linked, so we can promote new connections and enhance
collaboration.
15. The importance of knowing more about funding options and available
resources to address individual needs. Resources to address many issues
already exist but are not widely known or accessible.
16. The importance of maintaining connections made in the course of holding the
GSS and expanding those connections by continuing to engage attendees and
new contacts.
The themes above represent a distillation of the collective concerns and recommendations of
everyone who attended the GSS. As such they provide direction for meeting the goals of the
meeting, including defining specific actions can we take now to improve efficiency,
effectiveness, connections between various stakeholders, as well as cross-border collaboration.
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Next Steps: Opportunities, Timing, and Steps Already Taken
Based upon the results of Workshop Five, as well as post-meeting discussions within the
organizing group that drew upon comments from attendees, a list of possible next steps was
compiled along their potential benefits and drawbacks. Those steps, listed roughly in
chronological order of when they might occur, include:
1. Hosting a session at the 2019 AGU Fall Meeting on GSS results and next steps: A
session was proposed, accepted, and received 11 abstracts. The session was assigned to
the eLightning format by the organizers and it will be held as planned.
2. The GSS meeting report (this report): Comments received prior to writing suggested that
this report should be a working document (designed as an ongoing description of what we
are doing, why, with recommended next steps) of medium length that includes an
executive summary for high level distribution.
3. Follow-up with the attendees: A number of people commented that we need to maintain
contact with the attendees so as to channel the momentum of the meeting into future
efforts. This could be done several ways, including asking the attendees through a survey
to highlight local initiatives about which they are familiar that are good examples of “best
practices” in local resilience and sustainability (asking in a structured checklist to
describe the situation, how a solution was reached, who participated, whether the
program is scalable, limitations, results, etc.). Such a survey could inform us with a wave
of local reporting, and it could also pre-position GSS to consider a post-summit tool kit of
solutions for broader consideration, shining a light on both local complexity and local
ingenuity. The standardized structure would make publication quite easy, and this same
structure would make the finished structure extremely accessible to outsiders. A bestpractices compilation could also be a solid element in a future global summit.
Another way to keep the attendees involved might be to create a database of individual
competencies and preferences so that they could be connected with those seeking help
with geoscience-related issues. A compilation like this could be the basis of a bridgebuilding function that would be included in an online resource (see discussion about the
“new digital platform” below). Geology for Global Development has launched a similar
effort aimed at promoting their vision and objectives, facilitating knowledge sharing,
catalyzing discussion around geoscience-for-development themes, and supporting
geoscientists to help deliver the Sustainable Development Goals (for example, see
http://www.gfgd.org/professionals). A similar effort as part of the GSS follow-on would
be valuable, particularly if it included the full participation of the GSS partners and others
as well. These actions would serve to broaden the conversation to include those from
geographic areas and stakeholder groups not represented at the GSS. At the same time,
we should begin compiling a list of existing networks that promote communication and
collaboration, as well as potential funding resources to support local initiatives.
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Efforts to complete these activities should be undertaken immediately. A select
committee of volunteers should be assembled with specific actions to be taken
determined by that group following a meeting and possibly online discussion.
4. Formation of action-oriented subcommittees: Some attendees recommended the
formation of action-oriented subcommittees that would be tasked with taking concrete
steps towards moving some of the emerging themes from the GSS forward with input
from relevant stakeholders. For example, with respect to enhancing geoscience education
and outreach to build better bridges between geology and society, one panelist referred to
priorities identified by Joel Gill and colleagues:
•
•
•
•
•

Strengthen pre-college Earth science education, which is either absent or of poor
quality in many parts of the world. This includes infusing sustainability concepts
and learner-centered pedagogies into K-12 teacher education;
Incorporate fundamental sustainability concepts and skills, including the ability
to engage effectively in cross-disciplinary and cross-cultural communication, into
university Earth science curricula;
Foster more collaboration between Earth scientists and other disciplines,
including economics, social sciences, and the humanities;
Provide career guidance for Earth science graduates to increase awareness of how
they can contribute to sustainable development; and
Support university-level Earth science education in the global south.

The same committee assigned to address attendee follow-up as described above could
consider which topics might be addressed by action-oriented subcommittees. Clearly,
enhancing geoscience education and outreach might be one. Other topics that might be
appropriate to address this way have not been identified. We suggest that an effort to
further define this action be undertaken at the earliest convenience.
5. The potential for and nature of future GSS conferences: It is too early to make firm
decisions about some forms of follow-on meetings, but others are already being planned:
a. Similar to GSS 1, stand-alone conferences attracting participants worldwide:
These suffer from the limitations of expense and timing in that they may be
attractive to people from nearby or those who can afford the travel and lodging,
but they are costly to organize and often out-of-reach for those located in
impoverished or distant places. A number of GSS attendees called for a second
stand-alone conference attracting participants worldwide, but none is planned at
present. This may change depending upon circumstances.
b. A redesigned GSS format that could be taken on-the-road to a variety of
locations, including developing nations and less-developed portions of developed
nations: The purpose of these meetings would be to advance GSS goals by
looking for local and regional solutions (more “Innovations”) for sustainable
economic development while enlisting grassroots participation and brainstorming
in a modified series of workshops and poster sessions. We could bring people
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together near where they live by having a core group of organizers/facilitators
take a newly designed meeting structure on the road. We could also include local
community leaders and members, perhaps covering or reducing costs for some,
and ensure greater equity, diversity, and inclusion. This option makes a lot of
sense and was also supported by attendees and members of the technical program
committee. A subcommittee of 4-5 people could work on an initial design and
pass it by the larger committee for review.
c. We could also partner with other organizations in smaller, less conventional
programs that might enhance the success of future meetings, such as
piggybacking on regional or annual conferences already planned: It is likely that
some conferences will already have session themes that mesh with our broad
vision. The GSS component could be an extra day focusing on more specific
themes or consist of an extra topical session or short course designed to engage
with local leadership around locally critical themes. Of note is that we have
already been asked to submit a proposal for a short course to the EGU’s general
assembly in May 2020 in Vienna. That proposal was formally accepted on
October 16, 2019. Planning for the short course, described below, is underway:
For the EGU: Geoscience and Sustainability at the Grassroots: Facilitating Social
Change for Sustainable Livelihoods
Session Description: Following upon the success of AGU’s Geoscience and Society
Summit held in Stockholm in March of 2019, this short course will examine how
geoscientists can work with local communities to a) partner with people in the
community who are already promoting changes around issues like resilience or
sustainability and b) identify new avenues to support the community in ways that
advance sustainability and resilience. We will examine how we can enhance resilience
and engender sustainable livelihoods and economic practices through the roles we
occupy as citizen geoscientists in addressing the common good. Factors that govern
social change will be considered, including:
•
•
•
•
•
•

Influences that affect individual and group behaviors in the face of climate change,
How existing institutions can be engaged in addressing sustainability,
How community-led efforts can be supported and funded,
Standards to meet that conform with the UN’s Sustainable Development Goals
(SDGs) and promote full sustainability,
Overall design parameters for sustainable communities, and
How short-term goals can be structured to address longer-term concerns.

The purpose of the course is to provide guidance for working with local communities that
can lead to a sustainable and just future. We will review guidelines for effective
geodiplomacy and present examples of successful, co-created local efforts in different
places that represent a spectrum of socio-economic conditions. We will also include an
interactive exercise that engages participants in a session of creative brainstorming to
assist three different real-life communities trying to deal with challenges they face today
that will be exacerbated by climate change.
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6. A new digital platform: We talked about this idea in Workshop 5 where it appeared to
have support provided we are not redundant with other efforts. In any case, one version
requires:
a. Easy access by anyone with no entry fee required (not limited to society members,
for example);
b. An inventory of individuals and groups for potential cooperation;
c. A page or pages to collect submitted ideas for local and regional projects that
advance resilience or sustainability, from individuals and groups (essentially more
innovations);
d. Information on uniform higher standards and a push for their application;
e. A mechanism to connect people/groups in need of funding or technical assistance
with potential funding sources. Some connection with the geosciences would be
required, which would result in targeting local/regional projects dealing with
development, re-development, hazard mitigation, energy, or natural resources
(water, minerals, forests, etc.). This mechanism could appear similar to a cross
between the Thriving Earth Exchange platform and a crowd-funding site like
Indiegogo, with the intent of encouraging fully sustainable solutions over those
that improve resilience only. If this was structured appropriately, it could be
monetized to provide funding to keep the platform running and expand its impact.
This option is perhaps the most far-sighted and at the same time most tentative. It may
also have the most long-term potential for reaching the greatest number of people and
enabling real change on a wide scale. At present, no action is planned to further this idea,
but informal planning should continue.
7. We briefly discussed a publication resulting from the GSS: Such a publication could
include the Innovations as well as a paper crafted from this meeting report, and
presumably it could be a digital collection rather than paper one. For a paper publication,
it might be more appropriate to consider a joint publication with the other co-sponsors,
and it might include invited papers by authors who did not attend GSS. A working title
might be “Geoscience and Sustainability at the Grassroots.” Whether this is a viable
option would appear to hinge on finding someone capable who is willing to take on the
job of editor and finding an appropriate publisher.
These potential next steps are all good actionable ideas. Which of them will be taken and when
likely depends on where each one ranks following a comparison of available resources to
possible benefits. It may be true that all of these steps and more will be taken as the GSS
momentum builds over the next couple of years.
Observations on the Effectiveness of the GSS and its Experimental Structure
Taken as a whole, the GSS was a productive and effective conference. Given the somewhat
experimental nature of its structure and concentration on interactive workshops, we expected
some parts to work better than others, and indeed that was our experience. As such, we took
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note of which parts were considered most effective so that we could learn from the experience
and apply that learning to the design of follow-on conferences.
The comments below are organized by meeting component, roughly arranged in order of
appearance on the meeting program. Following these comments, suggestions for the design of
future GSS meetings are summarized.
The Organizers
One of the strengths of the GSS was that ten organizations came together, in varying capacities,
to design the event and advertise it to a wider audience. In truth, we could have had more cosponsors had we asked because the idea for the meeting was that popular, but we stopped
approaching other organizations to concentrate on the meeting itself.
Of the ten, the AGU generously shouldered the logistical and financial burden, and they did an
excellent job of organizing the on-site and online portions of the effort. This same approach
would serve us well in any future endeavor, but perhaps with some funding changes to share the
burden (and benefits) among other partners. Keeping future meetings affordable is a goal.
The Attendees
The attendees were a remarkably diverse group, both geographically and professionally, and for
that reason the responses we received during the workshops were creative, thought-provoking,
and timely. Comments we received both during and after the meeting regarding our ability to
connect with communities around the world included:
•
•
•
•

We should endeavor to include more community voices and thereby enhance the
society component of Geoscience and Society.
We should endeavor to include more people and communities who would not be
able to participate otherwise because of their location and/or economic
constraints, which means rethinking the structure and location of future meetings.
Financial assistance (travel, registration, etc.) will be important for some
depending upon future meeting locations and venues.
We should do comprehensive stakeholder mapping, i.e.: Who is out there and
what exists already that may be similar to what we would like to do? Where do
we fit into the bigger picture? What can we do that others can’t?

We recognize that these concerns are primary to our mission and will guide us in future
endeavors as we reach out to as many people as possible. Particular attention will be paid to
those who are most at risk from geologic hazards and those who will suffer the most from the
effects of a climate in crisis.
The Venue
The meeting site at Stockholm University, arranged with the help of the Bolin Centre for Climate
Research, was an excellent location for a meeting of this type and size. The meeting rooms were
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modern, well equipped, and more than adequate to the task. In addition, the meals provided
(breakfasts, lunches, and evening drinks and snacks) were nutritious, tasty, and perfect for the
occasion and the attendees. We were all very happy with the facilities, their convenience to the
city and accommodations, and the ease with which we could work in this setting.
Idea Expo / Innovations
Without a doubt, the Idea Expo was one of the strongest components of the meeting structure.
Requesting “Innovations” rather than “Abstracts” prompted attendees to consider the creativity
and progressive nature of their work and concentrate on how their actions fit into the larger
picture of advancing resilience and sustainability. Although all presenters were limited to the
poster format, the Idea Expo was the center of activity when the workshops were not in session,
allowing everyone to gather around excellent posters, discuss their work, and exchange ideas on
how to carry forward. The Idea Expo was successful in expanding communication and
collaboration and should be repeated during future events. Indeed, some participants reported
that contacts they made through the Idea Expo were worth the cost of the meeting.
Keynote Speakers
Although it is typical for a scientific conference to have well-known keynote speakers, the
organizers debated whether keynoters were necessary in this case. We ultimately decided that
the added draw of some well-known personalities would be worth the effort, and that by
speaking to the topic they should provide some general context to spur discussions following.
However, we did not anticipate that the audience would be large enough to provide incentive to
anyone particularly famous, nor did we have funds to support honoraria. For these reasons, it
was quite challenging to find keynote speakers who could meet all the criteria. Fortunately, both
Dr. Sachs and Dr. Sanders offered to participate without charge, and originally Dr. Sanders was
planning on attending the entire meeting and participating in the workshops. It was only because
of her husband’s declaration of candidacy just before the GSS that she was limited to providing a
recorded statement.
Dr. Sachs’ live-by-satellite presentation was engaging and informative. It was interesting to be
able to ask him questions in real-time, and that manner of participating could (perhaps should) be
expanded in the future given the carbon footprint of air travel.
Overall, having keynote speakers in the program worked with the rest of the meeting structure.
After the meeting closed, it was apparent that there were a number of our panel speakers who
also could been effective keynote speakers, but we had no idea of that beforehand. It is possible
that future GSS meetings, depending upon their design and goals, may not benefit as much from
well-known keynote speakers, but instead might include presentations by local experts who can
speak to the audience more intimately.
Critical to the effective utilization of keynote speakers in the future is to be sure that those
chosen to participate speak to the meeting goals. Every keynote speaker should be well-versed,
far in advance, of the expectations and responsibilities that come with the opportunity to speak.
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Panel discussions
Like the Idea Expo, the panel discussions were some of the strongest elements of the GSS. The
panel discussions brought together a wide variety of people, each with a separate perspective, to
speak to one topic through short statements followed by open discussion in a plenary setting.
This structure allowed rapid and in-depth exchanges among the panel members and the audience,
facilitating just the kind of community brainstorming that we were hoping to enable.
Panel discussions of this type could form the basis for any future GSS meeting regardless of size
or location. A series of panel discussions, with each targeting a portion of the wider issues being
considered, could be an extremely effective, as well as democratic, approach.
Attachment 4 includes a listing of panel speakers, their affiliations, and their general topic. Of
note is the wide variety of topics and affiliations represented in the group.
Multiple sequential workshops
The multiple workshops that comprised the bulk of the GSS were an experiment and a challenge.
It is possible that we were overly ambitious given the time available and the complexity of the
issues we attempted to address, but it appears that multiple sequential workshops can be an
effective tool for facilitating group exchanges and community responses, provided:
•
•
•
•
•
•

Expectations are clear, reasonable, and appropriate for both the participants and
the time allowed,
The scope of what is asked of participants should be narrowed as much as the
meeting goals allow,
Expectations and meeting goals should be communicated well in advance of the
meeting to enable participants to prepare to some degree,
Training for facilitators is recommended to ensure workshop flow and
effectiveness,
Consider the number of workshops and length of time devoted to them to avoid
participant fatigue,
Consider also the size of each workshop group; smaller groups will result in more
participation by all individuals, but the groups need to be large enough to include
a variety of backgrounds and ideas.

The workshops were effective in drawing out observations and ideas from all of those who
participated. They were so effective that organizing the workshop results was a challenge for the
organizers because of the volume of source material. That said, we also learned that we could
increase workshop effectiveness and improve the overall experience by being more attentive to
the concerns listed above.
Did we meet the conference goals?
Given the experimental and progressive nature of the GSS, it is difficult to assess whether we
met the conference goals. This is in part because the goals themselves were somewhat of a
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moving target, with the outcome of the conference dependent upon the results of each workshop
and how those results were distilled to a collective response. Success cannot be measured by
how many of the original workshop questions were answered because some of the questions
were designed solely to spur discussion. Nor should success be defined by how happy
participants were at the end, because the issues we face in collectively addressing global
warming and other environmental challenges are frustrating at best.
Society has some huge challenges ahead, and we must cooperate both intranationally and
internationally like we have never done before, which means that we must measure the success
of any one small effort, like the GSS, by looking for modest and incremental gains. When
viewed that way, the GSS was successful in spurring discussions that are not commonly seen at
typical geoscience meetings. Attendees had an opportunity to answer questions they are rarely
asked, share their ideas in an open and affirming environment, and contribute to a collective
effort to tackle big-picture issues. At the same time, they were able to connect with like-minded
people from other nations and build their own personal bridges.
As such, the GSS was a successful start to a wider effort of bringing geoscientists together to
expand our influence at the grassroots level. That success will continue and grow if we can keep
everyone engaged and provide opportunities for them to expand their own influence. With the
lessons learned at GSS, we can design our program to do just that.
Our Mission Revisited
Our original mission was to bring together geoscientists and other global development
stakeholders (foundations, government agencies, scientists and professional from other
disciplines, for-profit and non-profit corporations, etc.) to identify opportunities to enhance
cooperation and collaboration at all levels, as well as internationally and interculturally, and
determine the best ways to bridge the boundaries that separate stakeholders in geoscience
research and global development. We hoped to provide insight to identify:
•

•

Specific actions that stakeholders can take now to improve collaboration, increase
transparency, and provide a framework on how the geosciences can benefit the public
good;
How we can structure a model of development/re-development that can be facilitated and
that is applicable to many situations and locations while addressing human health, social
justice, environmental health, and natural resource issues.

Those remain as part of the current mission, but following the GSS we have added:
•

•

To increase the effectiveness of geoscientists at addressing cross-border and global issues
by building new bridges between geoscientists and others, by expanding or upgrading
existing bridges, and by otherwise altering our work so that we have more impact and
relevance in solving the challenges facing society now and in the coming years.
To advance resilience and sustainability worldwide, and especially to assist grassroots
sustainability efforts that are tailored to individual locales and needs.
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•

To hold everyone to higher uniform sustainability standards and to be able to measure
conformance with those standards in order to record our successes.

What is clear is that our mission will evolve as we grow and mature as a group. In just the few
months after the meeting, we have seen new opportunities arise as a result of our efforts, and we
have seen subtle changes within the group and beyond that suggest our efforts are getting
attention in excess of what we have personally experienced. This is affirming, encouraging, and
proof that there is a lot more we can accomplish.
Attachments (following):
Attachment 1 – Technical Program Committee
Attachment 2 – Schedule at a Glance
Attachment 3 – List of Innovations
Attachment 4 – List of Panel Speakers
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Attachment 1 – Technical Program Committee

Technical Program Committee (over three years, not all serving concurrently)
Member

Affiliation

Adiyaman Lopes, Özlem

UNESCO

Almada, Amalia

Harvard University

Arribas, Antonio

Akita University, Japan

Barich, Amel

International Union of Geological Sciences

Bilham, Nic

Geological Society of London

Boland, Maeve

American Geosciences Institute

Bullough, Florence

Geological Society of London

Caven, Sarah

University of British Columbia, Sauder School of Business

Chaudhari, Kalpana

Institute for Sustainable Development and Research, India, and UNESCO

Cronin, Vincent

Baylor University and International Association for Promoting Geoethics

Dalie, Judy

American Geophysical Union

Gill, Joel

Geology for Global Development and the British Geological Survey

Greenberg, Jeffrey

Wheaton College and Geology in the Public Interest

Hanson, Brooks

American Geophysical Union

Harmon, Russ

Geology in the Public Interest and North Carolina State University

Labson, Victor

USGS, International Program

Lebel, Daniel

Geological Survey of Canada

Lucena, Juan

Colorado School of Mines

Mandler, Ben

American Geosciences Institute

McConnell, Vicki

Geological Society of America

McKeever, Patrick J.

UNESCO

Napier, Hazel

British Geological Survey

Noone, Kevin

ACES, Stockholm University

Pandya, Raj

American Geophysical Union - Thriving Earth Exchange

Parr, Lauren

American Geophysical Union

Reddy, Beth

Colorado School of Mines

Robbins, Gary

University of Connecticut

Roop, Heidi

University of Washington

Shimamoto, Mark

American Geophysical Union

Udu-gama, Natasha

American Geophysical Union - Thriving Earth Exchange

Veidis, Erika

Harvard University

Wessel, Gregory

Geology in the Public Interest

White, Kasey

Geological Society of America
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Attachment 2 - Schedule at a Glance
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Attachment 3 – List of Innovations

Paper
ID
473900

Innovation Title

Authors

Presenting Author

Developing an International Treaty on Geoscience Data Sharing and Saleem H. Ali, Nicholas T Arndt, Damien Giurco, Edmund Nickless Saleem H. Ali
Mineral Supply Security
and Raymond J Durrheim
University of Delaware

474393 Can Twitter help us identifying heat wave events?

Francesca Cecinati, Tom Kenneth, Roger Matthews, Sukumar
Natarajan, Nick McCullen and David Coley

Francesca Cecinati
University of Bath

Sustainable Development and the UN Sustainable Development
Goals : Where do the Geosciences fit in ? In 2015, The United
474397 Nations set 17 Sustainable Development Goals (SDG’s). The
geosciences community can impact these goals by technical
contributions to sustainable development.

Miriam Winsten

Miriam Winsten
Schlumberger Professional
Affilates, Co Chair AAPG
Sustianable Development ad
hoc Committee

474455

Science and Faith in Partnership for Disaster Risk Reduction and
Mitigation for Saving Lives and Livelihoods

Roger Philip Abbott and Robert S White

Roger Philip Abbott
The Faraday Institute for
Science & Religion

474631

The Role of Geoscience in Leaving No One Behind and the
Sustainable Development Goals

Felix Kwabena Donkor

Felix Kwabena Donkor
University of South Africa
(UNISA)

475529 GEOLOGY – IMPROVING INPUTS AND OUTPUTS

Antonio Polo Sanchez and Christian Schaffalitzly Sr.

Antonio Polo Sanchez
Université Clermont
Auvergne

475559 MEXICO CITY, MEXICO: TOWARDS DISASTER RESILIENCE

David A Novelo-Casanova
David A Novelo-Casanova and Scientific Team of the Risk Atlas of
National Autonomous
Mexico City, Mexico
University of Mexico

475593 Decision Making Tools for Radioactive Waste Management

John Tauxe

John Tauxe
Neptune and Company

475614 Making Living with Earthquake Hazards a Culture

Afroz Ahmad Shah, Sheeba Khwaja and Ashwini Rajasekharan

Afroz Ahmad Shah
Universiti of Brunei
Darussalam

475640

Trying to Solve Environmentally Wicked Problems: The Role of
Geosciences in Developing Sustainable and Resilient Communities
and Cities in the Face of Coupled Human-Natural Hazards and
Disasters

Michael A Ellis, Joel Gill, Andres Payo, Nguyen Quoc Dinh,
Melanie Duncan, Bui Quang Hung, Nicole Archer, Faith E Taylor,
Raushan Arnhardt and Thanh Thi Nhat Nguyen

Michael A Ellis
British Geological Survey
Keyworth

475651

Guiding Principles for Effective Engagement of Geoscientists in
International Development

Joel Gill

Joel Gill
British Geological Survey

475699

Re-oxygenating The Oceans, To Be Funded By Common Stock Of
Public Multi-National Corporations

Philip Kithil

Philip Kithil
Ocean-based Climate
Solutions, Inc.

475718

Ethical Challenges in Mineral Resource Extraction: a Case Study from
Hugh R Rollinson
Sierra Leone

Hugh R Rollinson
Faraday Institute for Science
and Religion

475815

Open-Source Development of National Flood Inundation Modeling
Capabilities: Societal Benefit from Advancing Best Technologies

Fred L. Ogden

Fred L. Ogden
NOAA Affiliate, University
Corporation for
Atmospheric Research

Gabriel Michael Filippelli

Gabriel Michael Filippelli
Indiana University Purdue
University Indianapolis

Joel Gill

Joel Gill
British Geological Survey

Joel Gill

Joel Gill
British Geological Survey

475884 Crowdsourcing Environmental Health for the Common Good

475963

Enhancing Earth Science Education to Support Sustainable
Development

Geology for Global Development – Mobilising and Reshaping the
476003 Geology Community to Help Deliver the UN Sustainable
Development Goals

How to regulate urban anthropogenic background contamination to
Geoffrey Siemering, Sheri Johnson, Kirsten Beyer, Douglas
476097 both protect human health and facilitate economic and community
Soldat and Steve Ventura
development across the socio-economic spectrum?

Geoffrey Siemering
University of Wisconsin Madison Soil Science

CREATING SYNERGY BETWEEN GEOSCIENCES AND OTHER FIELDS OF
476102 STUDY: GEOPHYSICS, PRECISION AGRICULTURE AND WATER
RESOURCE MANAGEMENT AS A CASE STUDY.

Akinniyi Akinsunmade
Nigerian Geological Survey
Agency

Akinniyi Akinsunmade

Analysis of social and economic vulnerability as a factor for
Sonia Morán Rodríguez, David A Novelo-Casanova and José Luis
476124 Integrated Water Resources Management. Case study: Los Pescados
Álvarez Palacios Sr.
in Jalcomulco, Veracruz, Mexico
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Sonia Morán Rodríguez
National Autonomous
University of Mexico

Attachment 3 – List of Innovations (continued)

476373 On Giant Quakes:Individual Experience

Taiser Aborashed

476393 Science diplomacy: the geoscientists power to facing global change. Palmira Cuellar-Ramirez

Taiser Aborashed
Independent Research on
Fukushima quake prediction
Palmira Cuellar-Ramirez
Universidad Nacional
Autonoma de Mexico

476474

Time-dependent seismic hazard assessment for Taiyuan, Shanxi,
China

Changlong Li

Changlong Li
Institute of Geophysics,
China Earthquake
Administration

476493

Geology and Landscape: The Key Factors for the Inscription of the
Italian Dolomites in the UNESCO World Heritage List

Andrea Casazza and Silvia Scrascia

Andrea Casazza
Official Italian Association of
Professional Geologists

476545

Evaluation of Contamination level in Landfills and Leachates to
subsurface freshwater Aquifer: A case study from Pakistan

Perveiz Khalid

Perveiz Khalid
University of the Punjab

476637 MY Environment (Measure Your Environment)

476639

Alexander van Geen, Franziska Landes, Brian Justin Mailloux,
Alexander van Geen
Robert Montoya, Gabriel Michael Filippelli, Partha Basu, Xiaofan Columbia University of New
Jiang, Prabhat Barnwal and Michael Passow
York

Innovative Education at the Intersection of Geoscience and Societal
Ellen P Metzger, David C Gosselin and Cailin Huyck Orr
Challenges

Ellen P Metzger
San Jose State University

476706 Vortex Chimney Power Plant

Alexey Tkachenko

Alexey Tkachenko
Independent Researcher

476783 Measuring Sustainable Development Impact in the Mining Sector

Brandon D Lewis and Perrine Toledano

Brandon D Lewis
GNS Science-Institute of
Geological and Nuclear
Sciences Ltd

476821

How do we Integrate Geoscience with the Ecosystems Services
Approach?

Olof Taromi Sandström

Olof Taromi Sandström
Geological Survey of Sweden

476850

Strategic reccomendations for marine planning in the context of
climate change.

Duncan R Hume

Duncan R Hume
Geological Survey of Sweden

Enhancing the understanding of the contribution of geoscience and
476856 the subsurface in delivering societal benefits and addressing
Florence Bullough
challenges among policy and decision makers.

Florence Bullough
The Geological Society of
London

476861

Improving Scientific Literacy and Civic Engagement in High
Opportunity Communities Through Design Thinking

Sarah Sterling-Laldee, Elizabeth Nunez, Josiah Johnson, Satsuki
Villalona and N'Taaliyah Banks

Sarah Sterling-Laldee
Paterson Board of Education

476870

Voices for Science –How a Small Boost Can Help the Science
Outreach Community Soar

Alexandra M Shultz

Alexandra M Shultz
American Geophysical Union

476915

We Can Make Gains in Sustainable Building Practices that Will
Impact Humanity: Here’s One Way

Christine McEntee, Roger Frechette, Janice Lachance and
Yolanda Cole

Christine McEntee
American Geophysical Union

476951

Multidisciplinary, International Geological Hazards Research
Experiences

Luke J Bowman, John Scott Gierke, Thomas Oommen, William I
Rose, Rudiger P Escobar-Wolf and Gregory P Waite

Luke J Bowman
Michigan Technological
University

476959

From Victim to Victor: Revisiting Public Participation in Sustainable
Development

Lawrence L Diko Makia

Lawrence L Diko Makia
University of Venda

476969

Can We Achieve a Shared Understanding of Some Primacy Principles
(Protecting Human Safety and Environmental Health) and
Vincent S Cronin
Foundational Ethical Concepts (Equal Dignity, Justice, and Truth
Within the Limits of Uncertainty) in Both Science and Society?

Fostering best practices and lessons learned sharing between the
476978 private and public sector on decision and risk analysis: case study
applications for climate change decision-making

Dina Abdel-Fattah

Vincent S Cronin
Baylor University

Dina Abdel-Fattah
University of Alaska
Fairbanks

476982

A global hydrological model to assess water limits of carbon capture Lorenzo Rosa, Jeffrey A Reimer, Marjorie S Went, and Paolo
and storage
D'Odorico

Lorenzo Rosa
University of California
Berkeley

476984

BGC Engineering: A For-Profit Corporation Doing Pro-Bono Applied
Earth Science Work

Ethan Faber, Lauren Hutchinson, Virginia Cullen and BGC
Squared

Virginia Cullen
BGC Engineering

Ethan Faber, Elizabeth Reddy and Juan Lucena

Ethan Faber
BGC Engineering

Developing Risk Empathy: Engineers Working to Reduce Risk from
476989 Geologic Hazards WITH Artisanal Small-Scale Gold Mining
Communities
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Attachment 4 – List of Panel Speakers
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Panel Speakers

Affiliation

Maria Uhle

National Science Foundation and the Belmont Forum

Erika Ingvald

Geological Survey of Sweden

Fernando Jaramillo

Stockholm University and Stockholm Resilence Centre

Virginia Cullen

BGC Engineering, Vancouver BC Canada

David Curtiss

American Association of Petroleum Geologists

Sarah Sterling-Laldee

Paterson (New Jersey) Board of Education

Palmira Cuellar-Ramirez

Universidad Nacional Autonoma de Mexico

Lawrence Diko Makia

University of Venda, South Africa

Janice Lachance

American Geophysical Union

Olof Taromi Sandström

Geological Survey of Sweden

Roger Frechette

Interface Engineering, Washington DC

Brandon Lewis

PFM Financial Management, Boston MA

Ellen Metzger

Bay Area Environmental STEM Institute and San Jose State University,
California

Roger Abbott

The Faraday Institute for Science & Religion

Yolanda Cole

Hickock Cole Architects, Washington DC

Vincent Cronin

Baylor University and the International Association for Promoting
Geoethics

Somya Joshi

Stockholm University

Christine McEntee

American Geophysical Union

Joel Gill

Geology for Global Development and the British Geological Survey

Jeffrey Greenberg

Wheaton College and Geology in the Public Interest

Gregory Wessel

Geology in the Public Interest

