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Abstract
One of the issues facing educators of earth system science is
how to teach the policy relevance of this discipline to students with
mostly science backgrounds and interests. A "mini-Rio Summit"
has been added to the earth system science curriculum at the
University of California, Santa Barbara, to address this issue. Just
as the Earth Summit held in Rio de Janeiro, Brazil, provided a forum
for the nations of the world to voice and share their opinions on
environmental protection and the move toward sustainable development, the mini-Rio Summit offered an avenue for students to
express their concerns regarding global environmental change and
to confront some of the intricacies of global decision making. By
encouraging dialogue among students (nations) on topics of global
change, the minisummit broadened students' awareness of particular political and socioeconomic considerations that individual countries must face when developing policy to deal with global change.
Student reviews of the summit were enthusiastic and indicated that
the summit was a successful method of bringing them more in touch
with the complexities involved in dealing with the physical and
human aspects of global change.

1. Introduction
With the emergence of new Earth System Science
(ESS) classes as part of the curriculum of many earth
science, meteorology, or other science departments,
one of the issues facing educators is how to teach the
human component of this discipline to students with
mostly science backgrounds and interests. A related
issue is how to present science to humanists and
social science majors in a way that demonstrates the
relevance of science to their own interests. To demon-
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strate the complexities associated with policy and
decision making in the face of global environmental
change, a "mini-Rio Earth Summit" has been added to
the ESS course recently developed in the geography
department of the University of California, Santa
Barbara (UCSB). Just as the Earth Summit held in Rio
de Janeiro, Brazil, in June 1992 provided a forum for
the nations of the world to voice and share their
opinions on environmental protection and the move
toward sustainable development, the UCSB minisummit provided a means for students to express their
concerns regarding global environmental change and
confront some of the intricacies of global decision
making.
Earth System Science at UCSB is an innovative
course that incorporates the study of earth as a
system and describes how it has evolved and continues to evolve under the constraints of nature and
human activities. ESS presents the earth-atmosphere
system as an integrated system of physical, biogeochemical, and human components rather than a
group of independent subsystems. This course was
first implemented during the 1991/1992 academic
year as part of the National Aeronautic and Space
Administration (NASA)-sponsored Cooperative University-based Program in Earth System Science Education (ESSE). The ESSE program has been implemented by the Universities Space Research Association and NASA to enhance awareness of global change
and to provide future scientists with the foundation to
examine the scientific and social aspects of global
environmental change. As with many such courses,
we were immediately faced with how to incorporate
human, social, and economic aspects of our evolving
world into a curriculum that mostly concentrates on the
physical climate system and its biogeochemical aspects. We have developed the mini-Rio Summit concept in response to this need.
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2. The Mini-Rio Summit
a. Summit preparation
The mini-Rio Summit is a simulation of the Rio
Earth Summit designed to prepare students to be
informed citizens in a global world and to enhance
student awareness of difficulties associated with policy
making on an international scale. The minisummit was
organized such that student groups represented particular nations or geographical regions that are economically, environmentally, and politically dissimilar.
The United States, China, Brazil, Eastern Europe, and
New Zealand were the countries chosen by the students to be represented at the minisummit. Students
were required to become familiar with the environmental, economic, social, and political status of "their"
region, as well as the other represented regions, so
that they could negotiate with others in a manner
similar to the Rio Earth Summit. World Resources: A
Guide to the Global Environment, published by the
World Resources Institute, was used as the main
resource, and it proved to be indispensable for preparation of the minisummit. This book contains a collection of environmental facts that were prepared to
support the efforts of the Rio Earth Summit.
Students participated in the minisummit by putting
themselves in the position of the nation they represented and offering their opinions as to how topics of
environmental concern could be handled given the
nation's current social, economic, and political circumstances. Students were asked to approach the summit from a global perspective. That is, while each
nation was required to think in terms of how it could
move toward its own version of domestic sustainable
development, it was not to regard itself as an isolated
unit. Rather, each nation was to behave as a part of a
global community, taking into consideration how its
actions would affect the global community.
The minisummit stressed the importance of global
interactions and communications. Students were informed of the positions of the other represented
countries to better understand the actions of other
countries and their consequences. As part of a global
community, representatives were encouraged to call
upon other nations for support and to offer support to
other nations as well as to reproach them for unsound
environmental practices.
There were two meetings of the representatives.
The initial meeting was a "statement of position" where
students presented an overview of their countries'
current environmental and economic circumstances.
The second meeting took the form of a panel discussion that was designed to allow more in-depth discussion of selected topics and interaction among representatives. It was designed to be a precursor to a
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larger global environmental meeting. The mini-Rio
Summit was a final project for the ESS class. Students
were informed of the project on the first day of classes.
Throughout the quarter, class discussions were held
concerning the content of the summit. One month
prior to the initial meeting, students selected the
specific nations they were to represent, with guidance
only from the instructor to ensure demographic and
economic representation.
b. Presentation of environmental position
During the first meeting, representatives delivered
their position on topics that were of environmental
importance to their nation. Topics included, but were
not limited to, population, health, biodiversity, pollution, food, energy, and freshwater availability. Students were asked to go beyond a general description
of the current environmental situation and offer specific reasons as to how the current situation had come
about. In this regard, the presentations included the
political, economic, historical, and social circumstances
facing the countries and how these factors have
influenced and may influence the countries' environmental condition.
The position of each nation was presented to the
representatives of the other remaining countries as
well as additional audience members consisting of
graduate students of the geography department. After
the position of each nation was delivered, members of
the audience were given the opportunity to initiate
discussion and ask detailed questions concerning the
contents of each presentation. One audience member
raised the issue, "What is a fair way to allocate
permissible greenhouse gas and pollution emissions?"
Several representatives claimed their countries were
not contributing a large proportion to greenhouse gas
emissions when viewed on a per unit area or per capita
basis. Various options were discussed including per
capita, per unit area, per population density, per
average transportation distance, and several complex
functions of the above. The audience members from
outside the class proved to be a positive addition to the
meeting, as they were able to round out the discussions and offer opinions from an unbiased perspective.
The presentation of the environmental positions
increased students awareness of the complexities
involved in developing environmental policy on an
international scale, as they were able to identify particular areas of concern and deal with corresponding
policy problems. One nation identified severe air and
water pollution as a dominant environmental concern.
The nations' representatives examined how the air
and water pollution related to infant mortality, children's
health, life expectancy, and occupational hazard.
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Reasons given for the occurrence of severe pollution
included the lack of strict government regulations for
pollution emissions, domestic political unrest, and the
precedence of jobs over environmental protection. In
this situation, energy efficiency was not enforced
because a decrease in production equates with an
increase in unemployment. Strategies to reduce air
pollution included requiring polluters to pay fees for
pollution emissions coupled with strict enforcement
regulations, energy conservation programs, switching
to cleaner fuels, and market incentives to encourage
efficiency and conservation. Major roadblocks identified with enacting pollution control laws were a tight
governmental budget and the existence of other domestic issues that take precedence over environmental protection. Successful steps that were decided
upon and enacted to reduce pollution emissions included the establishment of an environmental monitoring and data collection system and the preparation
of mandatory environmental impact assessments for
major construction activities.
Students became more familiar with the existing
conditions of the other nations, which helped them
formulate encompassing opinions. A second nation
also identified water and air pollution as a serious
environmental threat but because of the existence of
an established political system and strongereconomic
conditions took a different avenue for potential decreases of pollution emissions. One solution involved
decreasing government subsidies on utilities and water. The representatives maintained that subsidies
discourage efficiency and conservation and undervalue natural resources. Another possibility discussed
involved developing stringent conservation programs.
One program promoted developing mandatory recycling programs on scales ranging from the household
to large industry. A third possible solution was to
increase research funding for alternative energy
sources, although the short-term return may not cover
the initial investment.
The first meeting of the minisummit provided a
sound basis forthe second meeting, the panel discussion. The presentations enabled individual countries
to come in touch with many facets of the same issue.
The panel discussion was held several days later,
allowing students time to digest the information received and to prepare appropriate questions and
concerns to be addressed.

formulate treaties on how to reduce or eliminate
detrimental environmental change and were asked to
keep this in mind throughout the discussion.
During the presentation of environmental concerns,
students developed an altruistic attitude toward their
nation and were interested in exploring global environmental change from their countries' perspective as
well as from a global perspective. Students became so
involved in the whole process that they added to the
ambience of the meeting by bringing national flags and
wearing ethnic clothing.
The panel discussion consisted of two moderators,
the representatives of each nation, and an audience of
geography graduate students. At the close of the first
meeting, students were given a list of potential questions to be addressed at the panel meeting. Samples
of the questions provided prior to the discussion are
outlined below.

c. Panel discussion
The purpose of the panel discussion was to encourage communication among the individual nations and
to outline the concerns of the global community.
Students were advised that the panel discussion was
a precursor to a larger global meeting designed to

The panel discussion delved into the nuts and bolts
of achieving sustainable development and led to heated
dialogueas to how this could occur. In response to one
nation's offer to implement policy that promotes the
development of alternate energy sources, an audience member asked if such a policy is realistic as it is
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1) What targets of carbon dioxide emission limits do
you recommend for developed and developing
countries? Why? Justify your response.
2) What methods of achieving greenhouse gas reductions would you like to pursue in your nation? What
kind of international assistance would be required
to achieve reductions?
3) Overpopulation affects biodiversity through habitat
loss, increased pollution, and overexploitation. What
is your nation doing to help contain these problems?
4) Does your nation believe that we still need to debate
what our climate is doing or that there is a serious
risk and that civilization needs to take out an
insurance policy?
5) Because of the need for informing the general
public of environmental concerns, what role do you
see that the news and entertainment media in your
nation could play in this public service and educational endeavor?
During the panel discussion, a moderator initiated
discussion by asking a question on a particular topic.
Each nation was given two minutes to respond. After
all responses were heard, each nation was given one
additional minute for further comments. Afterward, the
floor was opened up for discussion. Representatives
and audience members raised specific questions of
environmental concern addressed toward particular
countries.
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opposed to the interests of large corporations and a
significant proportion of national wealth is concentrated in a relatively small number of private firms.
Another topic of discussion was how monetary aid that
is already allocated to developing nations could be
better used to meet the goals of the Rio Earth Summit.
One donor nation suggested redirecting aid from
building infrastructure to implementing soil conservation programs and better agricultural practices.
At the end of the panel discussion, each nation was
asked to offer at least one plan of action they thought
to be the most realistic as to how their nation could
contribute to minimizing detrimental global environmental change. They were also asked to discuss the
limitations of the plan and what was required to put the
plan into action. Several of these action plans are
offered below:
1)
2)
3)
4)
5)

Fund research for alternate energy sources
Cease environmentally unsound fishing practices
Develop higher-quality mass transit systems
Implement mandatory recycling programs
Encourage market mechanisms for pollution control
6) Switch from logging to harvesting forest products
7) Promote public education on achieving sustainable
development

The panel discussion provided an excellent forum
for students to express their opinions and concerns
about global environmental change. If they did not
agree with the policy of a particular nation, they were
given an opportunity to voice their concern. The interaction of many different viewpoints forced the students
to carefully think out their potential actions and how
other countries would respond to their actions.

3. Discussion
The overwhelming attitude toward the minisummit
was positive and enthusiastic. The students felt the
inclusion of the minisummit in a science course helped
bring out the realization that earth is both a physical
and a human system and that the two components are
not as separate as they may first appear. Students
indicated they became more aware of the problems

that can quickly arise when trying to transcend national boundaries and work for the benefit of the
international community. The minisummit worked well
because students who had developed a strong nationalistic quickly learned how difficult it can be to put
nationalistic attitudes aside and allow the international
spirit to reach full bloom.
During the minisummit, all of the students viewpoints were "green," indicating a tremendous desire
on the part of the students to limit environmental
impact and strive for sustainable development. In this
regard, the minisummit did not mimic the Rio Earth
Summit. During the Rio Earth Summit there was
tremendous disagreement concerning the extent to
which we need to be concerned about the environment. For a future minisummit, we are planning to
include green as well as nongreen representatives
from each nation to introduce more controversy into
the classroom discussions.
In addition to heightening student awareness of the
public policy process and other nations' viewpoints,
participation in the minisummit resulted in several
fringe benefits. These included sharpened dialogue
skills and the lesson of being well prepared for a
meeting. We feel this summit was particularly successful as part of the upper-division ESS course, as
the students were genuinely interested in the topics of
discussion and devoted considerable time preparing
their position papers as well as their questions/concerns to discuss with other countries.
While no formal evaluation was performed, some
after-the-fact feedback was gathered. As one of the
students wrote: "I got much more out of the mini
summit than any exam. Even now, six months later, I
still remember the research that my partner and I did
on the country we had chosen.. .The facts and figures
we gathered really meant something to us and stuck
with us because we had to use them and defend them
in the eyes of the world community
we all left that
day tired but with a big smile knowing that we made a
difference for our world even if it was only make
believe."
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