










At present, the two main bodies focusing on the international
research agenda of social sciences in global change are the In-
ternational Social Science Council (ISSC), and IHDP, which is
a program sponsored by ISSC, ICSU, and the United Nations
University. Both of these entities are revising their programs to
engage, to a greater degree, the full sweep of social sciences into
global change research. Nearly a decade after the beginnings of
the global change research programs, it was noted that (46)

[f]or most social scientists . . . it is still quite uncommon to put their
research into the context of global environmental change. Despite the
fact that the social and economic dimensions, i.e. demographic, so-
cial, cultural, economic, political and legal factors, play a key role in
man made global change, the social sciences for long did not show
any concern for global environmental change and they still are
entering into these aspects somewhat reluctantly and hesitantly. . .There
is, as yet, no “ tradition” of global environmental research in the
social sciences.

Framing the Issues. The ISSC and IHDP are working to lay the
groundwork for building this tradition. ISSC has recently pro-
duced a report that provides a framework for social science
global change research called the transformative cornerstones,
(47) whereas the IHDP has developed a social sciences frame-
work that will be useful to develop the IPBES conceptual
framework (48). Although not a call for an international research
program, it indicates the key social science research areas that
are critical in the global change arena, and it is a call to arms
of engagement.
How the problems are framed is critical to finding the sol-

utions to solve the problems. For example, we normally see in
the literature on climate change the need to find solutions to
mitigate carbon emissions such that global temperatures do not
increase beyond 2° and adaption measures to accommodate the
2° temperature rise. This framing of the climate problem from
a deterministic and mechanical perspective by the natural sci-
ences community leaves very little room for the social sciences to
explore human dimensions issues pertinent to their research
agendas. A social science framing, for example, on the same
problem could be the following questions: how will world beliefs
and ethics change in the midst of climate change? What are the
implications for human wellbeing and equity? How can these be
changed to accommodate to these increases? The former fram-
ing might mobilize the economists, which it has done, to un-
derstand the costs–benefits of mitigation and adaption measures
but not necessarily mobilize the sociologists, anthropologists, and
behavioral scientists. among others, who are more interested in
addressing fundamental questions concerning why individuals
and societies do what they do and how they might change their
attitudes and behaviors.
Is this framing important? Recent studies by behavioral sci-

entists show the use of their research in gaining a better un-
derstanding of why societies are reluctant to act even with the
wealth of scientific knowledge. These reasons can vary from the
perception of fear, belief that it is too big of a problem to be
tackled by the individual, and agnosticism to science to just plain
selfish behavior. Understanding these underlying values, beliefs,
or fears is crucial for understanding and managing these
behaviors in addressing climate change. Getting to the root of
these global change issues needs the involvement of a wide range
of social science disciplines broader than the present mix that is
currently involved (48).

Unifying Methodologies and Conceptual Frameworks. For a large
part of the last two decades of GEC research, much of the social
sciences contribution has come from a limited subset of the social
science community, such as geographers, which as stated earlier,
were preadapted for working at the interface of natural and

social sciences and economists. Much of the GEC research has
relied on networks of researchers getting together to work on
problems that they, as a discipline, have been working on within
their respective organizations across the planet. Therefore, the
natural tendency to work with colleagues from similar disci-
plinary backgrounds using common methodologies and frame-
works allows easier collaboration and outputs expected from
their respective disciplines and disciplinary academic journals.
Many social science disciplines, however, use very different
frameworks and methodologies, which entails high transaction
costs in carrying out GEC research. The lack of funding for
systematic multidisciplinary research calling for the full par-
ticipation of the broad range of social science disciplines has
hindered the development of fully interdisciplinary research with
the GEC arena. One exception to the norm is the development
of conceptual frameworks focusing on the economics of GEC.
In a recent publication, IHDP put forward a conceptual frame-
work, making the link between the natural and social systems
through the concept of inclusive wealth and natural capital (49).
The IHDP is now working on developing a social sciences

conceptual framework, which could be easily integrated with the
natural sciences frameworks to provide a deeper understanding
of the principle indirect drivers, such as population demo-
graphics, inequality, world beliefs, and values among others,
that might be the causal factor for the direct drivers of change,
such as climate change, water and land use, etc. A better under-
standing of these causal pathways would provide the basis for
developing appropriate responses to mitigate or adapt to GEC
across the different parts of the world.

Transition to a New Research Strategy—The Long Trail
Where are we now? In the last two decades, the natural and
social sciences and the technological communities have become
more and more engaged in understanding and to a greater ex-
tent, addressing the rising tide of the global changes that are
threatening the wellbeing of societies. More attention, more
resources, and more integrated efforts to maintaining global
habitability are urgently needed.
As noted, the social sciences are increasingly focusing on

global change issues, and there are initiatives to consolidate the
work being done in a more interactive manner.
The assessment processes foster within-discipline integration

as well as transdisciplinary advances among the natural and so-
cial scientists. At the same time, disciplinary programs are broad-
ening their horizons as noted above. However, there is a drive to
have a greater integration in international research programs. This
task is certainly not trivial, which was observed in the development
of the Future Earth program.
Returning to the 2008 report of the ICSU-IGFA review of the

ESSP (32) and the visioning process that followed (50–52), the
General Assembly of ICSU in 2011 decided

to establish a major new interdisciplinary research initiative of
10-y duration on Earth system sustainability in collaboration
with other partners of the Alliance; and
to recognize the initiative as an Interdisciplinary Body and
request that the Executive Board implement the necessary
governance and support structures in collaboration with other
partners of the Alliance.

ICSU and its partners the ISSC, the Belmont Forum (a high-
level group of the world’s major funders of GEC research) and
IGFA as well as the United Nations Environment Program,
United Nations Educational, Scientific and Cultural Organi-
zation, and United Nations University (together known as the
Science and Technology Alliance for Global Sustainability)
launched this major new 10-y initiative at Rio+20 (June of 2012).
This new initiative is meant to be built on and to progressively
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replace the existing global change programs. It is being designed
with these key characteristics in mind:

Deliver knowledge enabling countries, regions, and communi-
ties to transition to sustainability.
Build the capacity to deliver solutions.
Actively engage young scientists and developing countries
scientists.
Significantly expand the involvement of social scientists and
economists.
Involve stakeholders and decision-makers across governments,
businesses, and civil society.

The new initiative is called Future Earth—Research for Global
Sustainability.
A number of key lessons can be learnt from the IPBES con-

sultative process that might be relevant for the successful es-
tablishment and implementation of Future Earth. These lessons
relate to principles governing the way that Future Earth goes
about implementing its research program.
The first principle is scientific credibility. Because Future Earth

needs the active participation of a multitude of disciplines, it
would need to be led by a team of highly credible scientists from
the various disciplines to mobilize their respective communities.
The second principle relates to independence. Although the

scientific research should adhere to the concept of codesign, the
research agenda should not be influenced or dictated by vested
interests in the forms of governments, private sector, or nongov-
ernmental organizations.
The third principle relates to inclusiveness, where the process

is kept open to all communities and does not become a commu-
nity of like-minded individuals but encapsulates different ideol-
ogies, approaches, tools, and methodologies.
The fourth principle focuses on equity. There must be a con-

certed effort to include scientists from all parts of the planet and
not be heavily influenced by scientists from the industrialized
countries. Opportunities must be made available to allow senior
scientists from the less-industrialized countries to participate
with equal status. This principle is not to be mistaken with ca-
pacity-building activities to build the knowledge of scientists
from the less-industrialized countries.
The transition team appointed by the Alliance for Global

Sustainability will deliver an operational plan by 2013, which will
be followed by an implementation phase. Thus, the time in
planning will have been as long or longer than the length of the
actual operation of the ESSP program that it supplants. How-
ever, no matter what form Future Earth takes, the interaction
between social and natural science research will be stronger and
more directed to problem-solving. No doubt, this interaction will
be welcomed by many scientists, but others will be concerned
about the place for basic research in this new construct, the
maintenance of the international research networks that char-
acterize many disciplines, and the role of the bottom-up research
initiatives that have energized the volunteer armies that carry out
international collaborative research and assessment activities.
The new program will be codesigned by the international science
leadership in collaboration with the international funding agen-
cies and relevant users of scientific information, which could
bring many new opportunities; however, as with anything radi-
cally new, there will be a period of rough patches as it rolls out.
The ultimate goals are admirable, and the gap that has existed
for much too long between the natural and social science com-
munities in addressing the overshadowing global change issues
individually and collaboratively will have been closed.

Time Line of Natural Science and Social Science Interactions
in the Development of the Global Change Research Programs
1979. World Climate Research Program established in response to climate
change threats.

1986. IGBP launched. Response to global change impacts more generally.
Social sciences excluded.
1986-on. Identification of impediment to natural science–social science in-
teraction:

i) Unrealistic expectations between disciplines.
ii) Nature of data available by disciplines.
iii) Natural scientists propose projects to social scientists without coproduction

of plan.
iv) Scale of research focus dissimilar (local vs. global).
v) Academic reward systems differ among disciplines.
vi) Lack of acceptance of the value of alternate knowledge systems.

1990. HDP established by the ISSC as a parallel program to the IGBP.
1991. DIVERSITAS (biodiversity) established by ICSU (including International
Union of Biological Sciences and SCOPE) and United Nations Educational,
Scientific and Cultural Organization. GEC programs now include climate,
Earth system science, and biological diversity.
1993. LUCC program brings some social science to IGBP.
1996. HDP reestablished as the IHDP, with ICSU being an additional new
sponsor together with ISSC. The United Nations University became the third
sponsor in 2006.
2002. DIVERSITAS relaunched as a GEC program.
2001. Amsterdam Open Science Conference of GEC programs form ESSP.

i) Greater integration called for “across disciplines, environment and de-
velopment issues, and the natural and social sciences.”

ii) Cross-cutting programs established including Global Carbon Project,
Global Water System Project, and Global Environmental Change and
Food Systems.

2007. Review of ESSP initiated by ICSU and International Group of Funding
Agencies for Global Change Research.
2008. ESSP review released.

i) Did not review science projects per se but the structure of the
overall program.

ii) “Structure input should be driven by the scientific mandate with input
from users.”

iii) A wide audience should be engaged, including policy and development
communities.

iv) Funding inadequate for mandate.
v) Should develop a long-term vision.

2008. 29th ICSU General Assembly, Maputo, Mozambique. A committee of
ICSU, the Committee on Scientific Review and Planning, takes over re-
sponsibility for ESSP future development, with proposed consultations and
plans for a framework for GEC research.2009. ICSU’s Committee on Scientific
Review and Planning establishes a task team to plan a visioning process.
2009. Belmont Forum established to improve funding to international global
change research coordination (IGFA+)

i) Called for “strengthening engagement between the (international) re-
search funding agencies and the academic research community as repre-
sented by ICSU.”

ii) “Improving coordination of early phase engagement on GCR strategies
and priorities to improve codesign, coalignment, and cofunding of major
research programs.” The Forum has subsequently issued an interna-
tional call for proposals on a couple of major global change priorities
as envisioned.

iii) This group proposed, in essence, a shift from bottom-up motivated sci-
ence in global change research to a codesign between scientists and
funding communities.

2010. ICSU visioning report released and calls for

i) A transition from research from a natural science focus to one incorpo-
rating a broader range of sciences and humanities.

ii) More integrated inter- and transdisciplinary research approaches.
iii) The report title telegraphs a change in program focus: “Earth System

Science for Global Sustainability: The Grand Challenges”—an amalgam-
ation of natural and social sciences.

2010. Science and Technology Alliance for Global Sustainability established.
A coalition of the Belmont Forum, ICSU, ISSC, United Nations Educational,
Scientific and Cultural Organization, United Nations Environment Program,
United Nations University, and World Meteorological Organization (ob-
server) to support the new emerging global change research restructuring
and operation.
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2011. ICSU General Assembly establishes the Earth System Sustainability
Initiative.
2011–2012. Transition team establishes boundaries of the new global
change research; the program is now termed Future Earth.
2012. IGBP, DIVERSITAS, IHDP, and World Climate Research Programme
convene the successful Planet Under Pressure Conference.
2012. June Rio+20 Launch of Future Earth program.

Parallel Efforts to Build Bridges Between Natural and Social
Sciences
1993. Beginning of Askö, Beijer Institute symposia bringing ecologists and
economist together to produce keystone papers at this neglected interface.
1999. Resilience Alliance established. Conceptual framework built on
fostering resilience of ecological and social systems.

2001. Sustainability science. Foundational paper published. Solutions-oriented
science built on codesigned integrated input from technological, social, and
natural sciences.
2005. MA results published. Brought a balance of natural and social scientists
together to address global change impacts on the capacity of ecosystems to
deliver ecosystem services to society.
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Fig. S1. The initial core projects of the International Geosphere-Biosphere Programme (IGBP). A study of global change (1). The new IGBP program was
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operational. Note that there was not a human dimension noted in this marriage of biology and physical sciences. [Reprinted with permission from In-
ternational Geosphere-Biosphere Programme.]

1. IGBP (1990) The International Geosphere-Biosphere Programme: A Study of Global Change. The Initial Core Projects (International Geosphere-Biosphere Programme, Stockholm).
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Fig. S2. A conceptual framework for the human dimensions of global environmental change that was developed by the Consortium for International Earth
Science Information Network (1). [Redrafted with permission from CIESIN.]
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